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A Seven-Day Journal 


The State of the Steel Industry. 


SPEAKING at the annual general meeting of William 
Beardmore and Co., Ltd., Lord Invernairn, the chair- 
man of the company, expressed the view that any form 
of protection for the iron and steel industry of this 
country at the present time would not act as a cure 
of the troubles from which the industry is suffering, 
hut only as a palliative. The only real cure, he said, 
was to bring down the costs of production, and any 
further delay in facing the situation would mean ruin 
to many of principal industries It was not 
perhaps fully realised, he continued, what a reduction 
per ton in the cost of coal would do towards 
bringing back prosperity to the steel industry. He 
advocated a return to pre-war conditions in the coal 
mining and steel-making industries. With an eight 
hour day in the mines and a two-shift svstem in the 
steel works instead of the three-shift system at present 
in vogue 5s. per ton could be saved on the cost of coal 
and an additional 7s. per ton on the cost of producing 
steel. 
industry could re-capture all the home markets and. 
he felt sure, much of the export trade which had been 


our 


of 5s. 


lost during the past few years. Moreover, a prosperous 
steel trade would result in the lighting up of all our 
idle blast -furnaces and as a consequence would increase 
the demand for The industry of this 
country, he added, required organisation with the 
object of echieving a closer connection between the 
different companies concerned in it than at present 
prevailed Combination and working agreements 
existed among the steel makers of other countries, 
such as Germany, France, Belgium, and the United 
States. The output of steel in these countries had 
substantially increased during the past few years. 
In this country there was little combination between 
the steel makers and the output had decreased. 


coal. steel 


The Shipbuilding Trades Investigation. 


Tue seventh meeting of the Joint Committee 
representing the Shipbuilding Employers’ Federation 
and the trade unions of all the shipyard workers took 
place in London on Friday last. Little has been made 
public with regard to the deliberations of this Com- 
mittee, which is inquiring into the question of foreign 
competition and the means of countering it, but we 
learn that the investigation was carried a stage further 
at the last meeting, when Mr. W. Sherwood acted as 
chairman for the workers’ side and Mr. John Barr 
for the employers’. We are given to understand that, 
despite the reticence of the official announcements, 
some very useful spade work has now been done, and 
a certain amount of detailed investigation accom- 
plished. A happy feature of the inquiry has been the 
manifest desire of both sides to ascertain the reasons 
for the present perilous position of the British ship- 
building and marine engineering trades with a view 
to enabling these industries to regain their former 
prosperity. The Committee is to meet again at an 
early date. 


The Mersey Tunnel. 


CONSIDERABLE criticism of and opposition to the 
construction of the proposed Liverpool-Birkenhead 
passenger and vehicular tunnel developed on Friday 
during the proceedings of the House of Lords Select 
Committee which is considering the Mersey Tunnel 
Bill. The opposition came from such well-known 
engineers as Mr. Dalrymple Hay, Mr. Robert Brodie, 
and Sir Elliot Cooper, and was advanced in favour of 
the Mersey Railway Company's case against the 
scheme. Mr. Dalrymple Hay urged that the tunnel 
as planned was in excess of the requirements of the 
situation and that the proposed methods of con- 
struction were faulty. He criticised the scheme on 
the ground that it had been prepared without trial 
borings having been made. It had been assumed that 
the subsoil would be the same as at the point at 
which the existing Mersey railway tunnel crossed 
beneath the river. Such an assumption, he argued, 


With these reductions, he contended, the steel | 


was untrustworthy. It had been found, for instance, 
that the subsoil in the construction of the City and 
South London Railway was quite different from the 
subsoil at the Charing Cross tunnel only 250 yards 
distant. Both Mr. Hay and Mr. Brodie contended that 
the estimates for the of constructing the pro 
posed tunnel were untrustworthy and were far too 
low. Mr. Hay expressed his belief that a 27ft. tunnel 
would for the present be ample and that such a work 
would cost little more than a third of the estimated 
cost of the promoters’ tunnel. Sir Elliot Cooper 
advocated the construction of two small tunnels 
instead of the proposed large one. Cross-examined, 
Sir Elliot admitted that parliamentary powers for the 
construction of the existing Mersey railway tunnel 
were obtained before trial borings had been made, 
and that he did not anticipate that there would be any 
greater engineering difficulty in constructing the 
proposed tunnel than in constructing a railway tunnel. 


cost 





of the Bill and expressed its approval of the scheme. 
It held, however, that tramways should not be run 
| through the tunnel at any time in the future, and thet 
|some form of protection should be to the 
| Mersey Railway Company. 


given 


The Committee of Civil Research. 


j 


| SoME criticism on the grounds of overlapping has 


i 
| been directed against the Government's recent decision | 


to establish a Committee of Civil Research. It has 
been objected that in some respects at any rate it will 
| duplicate the work already being carried out with 
| distinction and success by the Department of Scientific 
| and Industrial Research. An official statement issued 
by the Treasury last week does something, but not all 
that is required to make the situation clear. The new 
Committee, it announced, will act solely 
advisory capacity and will have no administrative 
or executive functions. Its duty will be to give 
“connected forethought from a central standpoint 
to the development of scientific and 
statistical research in relation to civil policy and 
administration.”"” We take it that the new Com- 
mittee will serve the Government after the manner 
| in which the Department of Scientific and Industrial 
Research seeks to serve the country’s industries, 


is in an 


economic, 





| in other words, that it will aim at bringing to bear on | 


the art of government the benefits to be derived from 
scientific and other research into the problems of 
governing. That this interpretation of the Com- 
mittee’s intended duties more or correct 
suggested by the statement that the body to which 
Mr. 
subsidising particularly distressed industries is to be 
referred by the Government will be the Committee 
of Civil Research. 


Is less is 


Wireless on Fighting Aeroplanes. 
One of the most interesting features of the Royal 


have been a demonstration by the Royal Air Force 
of itg wireless equipment for formation control, but 


to have been deliberate, the results were disappoint- 
ing. As a result of a joint conference of the Royal 
Air Force and the British Broadcasting Company, held 


the words of command given by the leader of the 
aeroplanes in flight did not prove a success, it has 
been definitely established that the organisation for 
the demonstration was complete on the part of the 
Royal Air Force and the British Broadcasting Com- 


caused by an extremely powerful hetrodyne. It is 
regrettable that this occurrance should have taken 
place, as the Royal Air Force had announced the 
wave length beforehand, and made a special appeal 
to the public to refrain from interfering. The 
apparatus used was provided by the British Broad- 
casting Company, but no details are at present avail- 
able. The Marconi Company has also given con- 
siderable attention to the application of wireless to 





fighting aeroplanes, and has developed special appa 
ratus for the purpose, the whole aerial system being 


On Tuesday the Committee concluded its consideration | 


Baldwin announced on Monday the question of | 


Air Force display at Hendon on Saturday last should | 


unfortunately, owing to interference, which is said 


with a view to discovering why the broadcasting of | 


pany, and that the apparatus did not break down. | 
There appears to be little doubt that the trouble was | 


} permanently attached to and insulated from the 
wings and fuselage of the aeroplane. A high radiation 
efficiency is obtained by the adoption of short wave 

|lengths, which have the additional advantage of 

| giving freedom from interference from other aircraft 
| and ground sets. The apparatus is extremely com 
| pact and remote control arrangements enable it to 
be mounted in any odd corner of the machine. The 
single seater scout or fighting machine can be con- 
sidered as the first line of defence in aerial warfare. 

It patrols either alone or in formation with other 
machines the higher “ territory,’ 

and keeps the air as far as possible clear of hostile 
aircraft, thus enabling the larger type of aircraft 
flying in the lower regions to carry out its work with 

as little interference as possible. As in aerial warfare 
there is safety in numbers, the machines usually fly 
in formation under a leader who gives his orders to 


| those in the aeroplanes behind him 
| 


regions of hostile 





The Shannon Power Scheme. 


Tuat the Shannon power scheme is beginning to 
materialise is shown by the fact that the Lrish Ministry 
of Industry and Commerce is about to make fifteen 
engineering appointments in connectfon with the 
| scheme Applications are invited from competent 
civil engineers for the posts of resident engineer, an 
administrative officer, a chief office assistant, 
| senior assistant engineers, and eight junior assistant 
engineers. The appointments are to be temporary 
and non-pensionable and may terminated on a 
The persons engaged will apparently 


four 


be 
month's notice. 
be employed on supervisory work on behalf of the 
Government, and the appointments will be quite inde 
pendent of any appointments that may be made by 
the contracting firm. As the constructional works 
will occupy about three years, the appointments are 
likely to hold good for that period. Candidates from 
whom applications have been received are to be inter 
viewed by a select board appointed by the Free State 
Commission and must hold a degree of civil engineer 
ing or its equivalent. These proposed appointments 
only represent a few of the total number which wi!! 
be made in connection with other branches of the 
work. It is expected that the power scheme will be 
| inaugurated at the end of this month. 





The Francois Cementation Process. 


ADDRESSING the shareholders at the general meeting 
on Tuesday of the Francois Cementation Company, 
| Ltd., Mr. Harry Clayton, the chairman, reported that 
| the past year had been the busiest in the company’s 
history, work having been carried out on thirty-one 
| different contracts. The bulk of the company’s work 
| consisted of sinking coal pits and other mining opera 
tions involving work in water-bearing strata, one 
notable contract in this category consisting of sinking 
a shaft through 70ft. of running quicksand at Rosehall, 
| Scotland. Other work undertaken by the company 
| was in connection with reservoirs. At the Hurstwood 
reservoir, near Burnley, there was a recorded leakage 
of a million gallons a day, besides some unmeasured 
leakages. The company the work of 
sealing off the leakages, and has succeeded in com 
pletely stopping the measured daily loss of a million 
gallons. At other points the reservoir is still leaking 
at the rate of 30,000 gallons a day, and treatment is 
now being given which it is believed will succeed in 
The consolidation of the piers of 
cementation has been 


undertook 


| stopping all loss. 
| St. Paul's Cathedral by 
trusted to the company, and during the year it took 
a part in the efforts made to prevent the collapse of 
Waterloo Bridge. In connection with the last- 
named undertaking, Mr. Clayton stated that the com 
pany’s work on the defective pier was stopped soon 
after cementation was begun, because increased 
| subsidence occurred, and because it was feared that 
|the current set up by the cementation might be 
jloosening the adhesion between the piles and the 

ballast. Sufficient was done, however, to show that 

the ballast could easily be cemented. If, however, 
| further cementation wert undertaken, injection would 
| be carried out from the sides inwards, and from the 
| top downwards, and not, as actually tried, from the 
| bottom upwards, and measures would be taken to 
' prevent the circulation of currents around the piles. 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 
By E. L. AHRONS, M.I. Mech. E. 
No. XXVII.* 
PERIOD 1870 TO 1875 (continued). 
P~ssenger Tank Engines with Six Wheels Coupled.— 
The most celebrated six-coupled passenger tank 


engines were W. Stroudley’s small ‘ Terriers,” of 
which fifty were built in 1872-1880 specially for work- 


ing the South London line between Victoria and | 


London Bridge, and also for the trains from New 
Cross through the Thames Tunnel. The track of the 
South London Railway was in a bad condition, with 
light iron rails, and-it was to meet this contingency 


that these light engines were specially designed with 


a total weight in working order of 24 tons 12 ewt., 
equally divided over the coupled wheels. The cylinders 


inclination of the cylinders was 1 in 114 and the 
upward inclination of the port faces towards the back 
was | in 16}. A direct drive from the excentrics was 
provided without the intervention of rocking shafts 
or suspended levers. The writer cannot say definitely 
whether this combination of direct drive with valves 
underneath had been used previously; only an 
examination of ancient drawings in the stores of the 
old-established locomotive builders would settle the 
point. 

The cylinder centres were only 2ft. lin. apart, 
allowing long bearings and thick crank webs. The 
coupled wheels were 5ft. diameter; wheel base, 
7ft. 9in. + 7ft. 6in. The Monkbridge iron frames 
were 1 }in. thick and of great depth throughout. The 
boiler was very large for the period, the inside dia- 
meter of the front ring being 4ft. 23in. and of the third 
or back ring 4ft. 4jin., the plates being ®/,,in. thick. 
The fire-box bottom sloped upwards from front to 
back to allow the trailing axle to be placed under- 
neath. The two first engines had 311 1}in. tubes, but 


were originally 13in. by 20in., but subsequently many | later examples had 247 1jin. tubes, which provided 


of them were enlarged to l4in. by 20in. The coupled 


| 1321 square feet of heating surface ; fire-box heating 





Of these engines, which were originally intended to 
take the place of the older Sturrock steam tender 
locomotives, only six in all were built in 1871-4 at 
Doncaster Works. Many years ago the writer, in a 
talk with Mr. Stirling, asked him why he had dis 
continued the type. He explained that in those days the 
South Yorkshire coal trains from Doncaster travelled 
vid the old level line through Lincoln and Boston 
to Peterborough, thus avoiding the heavier gradients 
on the main line. But at Lincoln, where the trains 
always stopped, there are two level crossings inter- 
secting two main streets, and the distance between 
the crossings is such that only a limited number of 
wagons could be accommodated between them, unless 
one end of the train were to hold up the street traffic. 
Therefore when Mr. Stirling had put a few of his 
large engines into service, it was found that the loads 
limited by the crossings was such that smaller engines 
could do the work. 

F. W. Webb’s well-known coal engines for the 
L. and N.W.R.—Fig. 216—of which 500 were built 
at Crewe between 1873 and 1892-—were probably the 
simplest and cheapest locomotives ever made in this 























“ TERRIER,” 





FIG. 212—L.B. AND §.C.R. 





wheels were 4ft. diameter ; wheel base, 12ft., equally 
divided. The boiler, 3ft. 6in. diameter outside the 
middle ring, was pitched with its centre only 5ft. 8}in. 
above rail level. There were 125 1l}in. tubes, which 
gave a heating surface of 473 square feet ; total heat- 
ing surface, 528 square feet ; pressure, 140 lb.; tank 
capacity, 500 gallons; coal space, 27 cubic feet. 
The cylinders were cast separately, but each was in 
one piece with the back cover and stuffing-box. 
One cylinder had a tongue on the flange of the lower 
side of the steam chest, which fitted into a groove in 
the flange of the other. This arrangement secured 
the parallelism of the cylinders and _ prevented 
leakage through the joint at the bottom. One of the 
class, the Brighton, was shown at the Paris Exhibition 
of 1878. where it was awarded a gold medal. 

The ‘ Terriers ’’—Fig. 212—were very successful 
engines, but as train loads grew too heavy for them 
after about twenty years’ service they had to be 
relegated to lighter work. 

Goods Engines, 0-6-0 Type.—The following are 
typical designs of the 1870-1875 period. Fig. 213 
shows the standard Kirtley goods engine with double 
solid plate frames on the Midland Railway. Of a 
very large number of these engines by various builders, 
only forty by Neilson had the vertical struts in the 
frames midway between the horns. All were excellent 
engines, and most of them with new boilers are still 
doing good service. The cylinders were 17in. by 24in.; 
diameter of coupled wheels, 5ft. 24in.; wheel base, 
8ft. -+- 8ft. 6in. The total heating surface varied 
from 1093 to 1128 square feet, according to the 
number and diameter of tubes, of which some 
engines had 168 2in. diameter and others 232 l}in. 
diameter. The fire-boxes supplied 106.7 square feet 
and the grate area was 16.84 square feet ; pressure, 
140 lb.; total weight in working order, 35} to 36 tons. 

Seventy goods engines of somewhat similar dimen- 
sions and general design were built for the North- 
Eastern Railway (706 class) in 1870-3, but they had the 
old plated oak outside sandwich frames, and, with the 
exception of a few subsequent Great Western classes, 
were the last engines in the country with this type of 
framing. For 17in. by 24in. cylinders the boilers had 
the liberal total heating surface of 1230 square feet. 
The general design was due to E. Fletcher, and fifty 
of the engines were built by R. Stephenson and Co., 
the other twenty coming from Messrs. Hawthorn. 
The drivers were unanimous in stating until many 
years later that these were the best goods engines on 
the line. 

In W. Stroudley’s goods engines of 1871-3—Fig. 214 
—for the L.B. and 8.C.R. we find the first examples of 
the more powerful modern 0—6—0 engine, as in service 
to-day. The type itself was, of course, not new ; 
it was in detailed design and dimensions that 
Stroudley’s engine began a new era. The two 
cylinders, 17jin. by 26in., with the steam chests 
beneath were cast in one piece. The downward 


* No. XXVI. appeared June 26th. 


1872 - 1880 


surface, 103 square feet ; 
grate, 19.3 square feet ; 
working order, leading, 13 tons; driving, 
12 cwt.; trailing, 11 tons; total, 38 tons 12 ewt.; 
weight empty, 35 tons 12 ewt. 

Amongst other details may be mentioned the con- 
necting-rods, which had marine ends, a form which, 
though largely used at one time on the L.B. and 8.C., 
M.S. and L., and the N.B. railways (on the last named 
until recently), has never proved as successful for 
locomotive work as the ordinary big end with strap, 
bolts, and cotter. The weigh shaft was balanced by 
means of a coiled spring. As in Stroudley’s usual 
practice, the inside and outside cranks were on the 
same side of the driving axle, necessitating large 
balance weights. Each of the steel piston-rods was 
in one piece with the crosshead. Of these twenty 


total, 1424 square feet ; 
pressure, 140 lb.; weight in 


FIG. 213 


14 tons | 


= 





MIDLAND GOODS ENGINE, 1869 - 1873 


country. They were derived from the old Rams- 
bottom goods engines, the cylinders and most of the 
motion being similar. Their chief characteristic was 
the small cast iron wheel centres with I spokes. These 
wheels were then 4ft. 3}in. diameter with new tires, 
since made 4ft. 54in. with thicker tires. Cylinders, 17in. 
by 24in. ; wheel base, 7ft. 3in. 8ft. 3in. The boilers 
of the earlier engines had slightly smaller fire-boxes 
with 15 square feet of grate area. Afterwards all the 
boilers were standardised, and were similar to those 
of the 2-4-0 “ Precursor’ passenger engines with 
980 square feet of tube heating surface and 94.6 square 
feet of fire-box surface ; grate area, 17.1 square feet ; 
pressure, 140 lb. ; the total weight in working order 
was 29 tons 11 ecwt. _ Unlike many other types 
designed at Crewe during Webb's superinten 
dency, these engines had Stephenson's link motion. 








FIG. 214—_STROUDLEY’S 


engines, eight wére built at Brighton Works, 1871-3, 
and twelve by Kitson and Co., 1873-4. 

As acontrast to these designs the still more powerful 
0-6-0 engines—Fig. 215—designed by P. Stirling in 
1871 for the main line coal trains of the G.N.R. are 
described. The cylinders were 19in. by 28in., and, 
like Stroudley’s, in one piece, and with the steam 
chests underneath ; but, unlike the Brighton design, 
the port faces were parallel to the cylinder centre 
line inclined at 1 in 11}, and the valves were 
actuated by rocking shafts. The coupled wheels had 
a diameter of 5ft. lin. ; wheel base, 8ft. 5in. + 9ft. 2in. 
= 17ft. 7in., the longest then in use on a six-coupled 
engine in this country. The boiler contained 232 
lin. tubes ; tube heating surface, 1240 square feet, 
fire-box, 112 square feet, total, 1352 square feet ; 
grate area, 18.7 square feet ; pressure, 140 lb. ; weight 
in working order: leading, 14 tons; driving, 14} | 
tons ; trailing, 11} tons ; total, 40 tons. 








GOODS ENGINE, 1873 


They gave good service at slow speeds for a 
great many years. Whether in the end they were 
more economical in working than those of other 
companies, taking everything, including loads and 
gradients, into consideration, cannot be definitely 
stated, as no figures are available, nor could scientific 
comparisons be made. It must be remembered that 
cheapness of first cost is a comparative matter, and 
depends not only upon design, but also upon location 
of works, and upon special manufacturing facilities, 
including cost of labour. Crewe works at this period 
had special advantages, and the Company made its 
own steel there. The standing charges against the 
cost of each new engine must have been low in any 
case, though whether they were fairly estimated in 
any railway works both building and repairing locomo- 


| tives is another matter. 


The last of the Stockton and Darlington “long 
boiler ’’ mineral engines of the Stephenson type with 









































a 
a 








Juty 3, 1925 


THE ENGINEER 





3 











inside cylinders were built in 1874-5. They differed 
only in minor details from W. Bouch’s engines of 
1866—Fig. 184, ante—and need not be illustrated. 
Most of the class had 5{t. wheels and 17in. by 26in. 
cylinders. They were also the last of their type for 
any English railway, and the last survivor was 
withdrawn from service in 1923, but, we understand, 
; still preserved. 

But just as the 8. and D.R. had discarded the “ long 
boiler’? mineral engine, the Caledonian Railway at 
this very belated period suddenly discovered it, and 
during 1874-7 placed in service 39 engines of the type 

Fig. 217—all of which were built. by Diibs and Co. 
The fact is that the Caledonian had always worked 
mineral trains with 0-4-2 engines, and when more 
powerful locomotives were needed, which, in addition to 
running on the main line, could also enter the colliery 
sidings, the “ long boiler ’’ 0--6—0 was really the most 
suitable type. The new engines differed from standard 
British practice in having outside cylinders, for 
before they appeared the number of 0-6-0 tender 
engines with outside cylinders in the United Kingdom 


mineral engines frequently worked main line fast 
goods trains on the North-Eastern Railway between 
Middlesbrough and Leeds until about 1881, on which 
they used to be seen running at speeds of 30 to 35 
miles per hour. 


DETAILS. 


Boilers and Fire-boxes.—Between 1870 and 1875, 
there were very few new improvements in the design of 
locomotive details which have left their mark upon 
present-day practice, and only James Stirling’s steam 
reversing gear, already mentioned, stands out pro- 
minently. Locomotive engineers were then more 
concerned with the application of steel, and with the 
testing of various proportions and dimensions in 
design. 

The London and North-Western Railway led the 
way, about 1873-5, soon after F. W. Webb had taken 
charge at Crewe, in gradually abandoning wrought 
iron for steel in boiler construction, though for some 
years previously steel had been used intermittently. 
The steel plates had a tensile strength of 34 tons per 


could have been counted on the fingers of one hand. | square inch, with 25 per cent. elongation—length of 
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FIG. 215—-GREAT WESTERN GOODS ENGINE, 1871 


Moreover, the type was never repeated on any other 
railway. 

The cylinders were 18in. by 24in.; diameter of 
5ft. 2in. ; wheel base, 11ft., equally divided ; 
heating surface of tubes, 990 square feet ; of fire-box, 
92.5 square feet ; grate, 14.3 square feet ; weight in 
working order: leading, 12 tons 12 ewt.; driving, 
13 tons 34 cwt.; trailing, 11 tons 8 ewt.; total, 37 tons 
3} ewt. ; weight empty, 32 tons 16 cwt. Within the 
last few years the last of has been 
broken up. 

Main Line Gocds Tank Engines.— From about 1873 
and for thirty years later, the policy of the Great 
Western was to work many main line coal trains with 
0-6—0 tank engines. The South Wales coal for Lon- 
don was worked between Aberdare and Swindon, 
108 miles vid Gloucester, entirely by tank engines, 
though for the purpose of keeping a clear road for 
expresses, only tender engines with larger wheels were 
used for the same trains between Swindon and London. 
More than 200 of the tank engines were built at 
Swindon from 1874 to 1881. The cylinders, 17in. by 
24in., and motion were interchangeable with those of 
the standard main line goods engines, but the wheels, 
ift. 6in. diameter, were smaller. The heating surface 
varied in different batches, but was in the neighbour- 


wheels, 


these engines 


hood of 1212 square feet; grate, 16} square feet ; 
oe 
_— 
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FIG. 216—L. AND N.W.R. COAL ENGINE, 1873 - 1892 


pressure, 140 Ib.; tank capacity, 1040 gallons ; aver- 
age weight in working order 40 tons. 

All these Swindon-built tank engines had double 
frames, whereas similar engines built at the company’s 
Wolverhampton works had inside frames only, and 
it was only in 1890 that the Swindon design was 
modified to the Wolverhampton type on account of 
the reduced cost. 

The Crewe and the Swindon engines for working 
coal trains formed a complete contrast. In one 
respect the Great Western had an advantage. After 
a certain length of service the tank engines could be 
and were taken off the main line trains, and used for 
three or four months on shunting duties before finally 
going into the shops for heavy repairs. This method 
of working was not convenient in the case of tender 
engines. On the other hand, the use of tank engines 
with limited water capacity on the main line required 
careful arrangements in the placing of water cranes, 
where the trains could be stopped without causing 
delay to the general traffic. 

Again, both the L. and N.W.R. and G.W.R. mineral 
engines were very different from the standard Stock- 
ton and Darlington type with long boilers and large 
5ft. wheels. In spite of the very short wheel base, 
1lft. 10in., and overhanging fire-box, the 8. and D. 


test specimen not stated. They were of the same 
thickness as the previously used wrought iron plates, 
with the object, as stated by Webb, of obtaining 
longer life, though it may be noted that the change of 
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material coincided with an increase of pressure from 
120 lb. to 140 lb. The rivet holes were punched, those 
in the longitudinal seams to jin. diameter and in the 
transverse seams to jin. diameter. The plates were 
then annealed, and when the rings had been put 
together with the butt strips in place, the three thick- 
nesses were rhymered through to finished sizes. 

It was during 1870 to 1874 that many attempts were 
made in this country to use steel fire-boxes. They 
were the direct result of some trials made in 1860-3 
by Alex. Allan, who provided ten engines on the 
Scottish Central Railway with fire-boxes made 


was somewhat better, though in this case only two steel 
fire-boxes were made. They had fin. tube-plates, and 
the other plates we e jin. thick. One was made of steel 
supplied by a Pittsburg firm, and the other by Vickers, 
of Sheffield. The carbon content of the Pittsburg 
steel was as high as 0.33. This fire-box cracked on 
the road, and was finally taken out after a mileage 
of 102,966. The Vickers box wore thin at the bottom, 
but did not crack, and its total mileage was 171,309. 

About 1872-3 five steel fire-boxes were made at 
Crewe by F. W. Webb for the L. and N.W.R. He 
stated at the time that the plates were brought 
out of the rollers and thrown into a large tank of cold 
water, after which they were put into the annealing 
furnace and returned again to the tank, and this 
process was repeated four times. It was added that 
a plate of this steel would bend double when cold 
without going through any annealing process after 
the last dipping, “‘ which proved that the steel was 
thoroughly reliable for fire-boxes, since it would stand 
sudden changes of temperature.”’ 

Webb, and his works manager, T. W. Wors- 
dell, had had much greater experience of steel 
than any other contemporary locomotive engineers 
in this country. Not only was there the established 
steel plant at Crewe works, but Webb, from about 
1866 to 1870, had been manager of the Bolton 
Iron and Steel Company’s Works. Worsdell, during 
seven years with the Pennsylvania Railroad at 
Altoona, had put in the first steel fire-boxes used on 
that line, to the number of 250 to 300, and, as he sub- 
sequently stated himself, there had never been a 
failure. 

The Crewe steel fire-boxes were unsuccessful ; one 
or two cracked from the ring upwards, and the 
others were taken out. Webb (“‘ Proc.”’ Inst. C.E., 
1882) merely stated that ‘‘ to enable them to stand, 
they must be thin, and that meant a short life, and 
however soft the plates were in the first instance they 





FIG. 217—CALEDONIAN GOODS 


from steel plates provided by Messrs. Howell, of 
Sheffield. The tube-plates were fin. thick, the 
back plates jin., some of the side plates were jin., 
but the majority were °/,,in. thick. A subsequent 
analysis of the material showed over 0.3 per cent. of 
carbon, and that the plates were very free from im- 
purities. The dimensions of the fire-boxes are not 
known, but most of Allan’s fire-boxes of that period 
were from 3ft. 8in. to 4ft. in length by 3ft. 4in. wide. 
Many of them also had the peculiarity that the side 
plates were dished outwards at the front where the 


| water space was decreased, and the stays were kept 


well away from the corners. 

These early steel fire-boxes are the only boxes 
of that material ever used in this country which can 
truly be said to have been successful. They were all 
at work in 1871, when B. Connor, the locomotive 
superintendent of the Caledonian Railway, stated that 
only two of the ten had been slightly repaired. But 
the reason for their success remains obscure; whether 
it lay in the material, the dimensions, the design 
or in the quality of water used, was never probed to 
the bottom. The carbon content was considerably 
higher than that of the soft steel, with 0.18 to 0.2 
carbon, now usual in America, but the plate thick- 
nesses, a most important detail, do not appear to have 
been excessive. 

As a result of the success of these fire-boxes, B. 
Connor made a further trial on the Caledonian Railway 
in 1870-1 of steel, made by the same firm, but, con- 
trary to advice, used thicker plates. There was a 
fear amongst locomotive engineers that the thin 
plates, especially when worn, would not provide suffi- 
cient holding power for the screwed stays. Connor’s 
tube-plates were }in., back plates }in. and 7/,,in 
thick, and though there were some jin. side plates, 
others were }in. thick. All these fire-boxes failed, 
chiefly through cracks, and the plates are stated to be 
have given way with a loud report when on the road. 

A. McDonnell’s experience on the Great Southern 
and Western Railway of Ireland at the same period 
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appeared to harden with use.’’ On the other hand, 
Worsdell was of opinion that the British design of 
fire-box was not suitable for steel. In America every 
surface had a separate plate, but in the Crewe fire- 
boxes a single plate went round the whole surface of 
the box, and he thought that was not safe practice 
for steel, owing to possible variation in the condition 
of the material in different parts of a large plate. 
The smaller the plates the better the chance of the 
fire-box standing. 

The North London Railway had a similar experience 
with six steel fire-boxes in 1873-4. The plates were 
sin. thick, and were made in Sheffield. All the fire- 
boxes had to be taken out after an average mileage of 
85,000. 

Here it may be added that it has frequently been 
stated that the British steel makers did not supply 
material of suitable quality for fire-boxes. But there 
is no evidence to support this assertion; in fact, such 
evidence as exists is to the contrary. The Canadian 
railways at one time used British steel for fire- 
boxes. Francis Brown, chief locomotive superin- 
tendent of the Canadian Pacific Railway, writing 
in 1887 to Engineering, stated that he had put 
over 300 inside fire-boxes of British steel into loco- 


motives, and that experience showed that the 
material had given most satisfactory results, 
and that British steels were manufactured then 


which answered equally well. The steel to which 
he referred was made by the Steel Company of Scot- 
land, David Colville and Sons, and W. Beardmore 
and Co. 

The riddle of the failure of the steel fire-box in 
British locomotive practice still remains unsolved. 

Several L. and N.W.R. four-wheeled shunting 
engines, built at Crewe, were originally designed 
by Ramsbottom in 1864, and some at least had in- 
ternal circular flue furnaces with tube plates at the 
front. They are introduced here to mention the water 
grate for burning anthracite coal, which Mr. Webb 
added to-some of those built in 1872. The furnace 
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aa 6ft. 3fin. long inside, and the tubes 6ft. 9}in. | not at present provided by bridge works. 
ong. 
inclination towards the firehole end, consisted of 13/| straightened in a machine having a mechanically 
wrought iron tubes ljin. diameter, placed in zigzag | operated reciprocating ram, which is applied to the 


fashion transversely. 


the furnace beneath the firehole. 
oi jin. steel with a jin. steel tube-plate. 


grate tubes into the box. 


arrangement being very similar to that used to connect 
the original fire-box casing of the Rocket——L. and M. 
Railway—-with the boiler. These tubes completed 
the circulation circuit. The furnaces were strength- 
ened by angle iron rings. 

John F. Stephenson, locomotive superintendent of 
the Southern Division of the N.E.R. at York, under 
E. Fletcher, constructed a few copper fire-boxes, in 
which the plates were bent outwards instead of in- 
wards at the corners, so that the whole of the 
riveting could be done from the outside. Other 
advantages claimed were that no double thicknesses 
of plates were exposed to the fire, the seams being in 
the water, and that the pressure tended to close the 
latter. On the other hand, an awkwardly shaped 
foundation ring was necessary. 

F. W. Webb also tried similar outside joints for 
the fire-box tube-plate only, which was made in two 
parts, of which the TD shaped top portion was riveted 
hoth to the roof plate and to the bottom part of the 
tube-plate, the riveting being done from the outside 
only. The sides and back of these fire-boxes were in 
one piece. Forsome reason neither of these arrange- 
ments came into general use. 

Figs. 212 and 217 are from photographs by the 
Locomotive Publishing Company, Ltd., and Fig. 215 
from a drawing by Mr. G. F. Bird. 








The British Standard Specification 
for Girder Bridges. 


(By a Special Contributor.) 


OnE of the first tasks which the British Engineering 
Standards Association took up on its foundation at 
the beginning of the present century, was the stan- 
dardisation of sections and tests for structural steel 
work. 

This report, supplemented from time to time; has 
now received almost complete acceptance by engineers 
and must already, by the elimination of unnecessary 
sections, have effected a large saving to the structural 
and steelmaking trade. About two years ago the 
Association carried its labours a step further, and it 
has issued its Report No. 153, Parts 1 and 2, which 
deals respectively with the materials and the methods 
of manufacture to be used in girder bridges. There is 
not much that is new in the report on materials, com- 
posed as it is of references to previous reports, which 
give details of the various materials recommended 
for use. The portion dealing with workmanship has, 
however, broken new ground, and it is certain to have 
an important influence on practice in bridge works. 
The reception which this new specification of work- | 
manship has received from engineers has been, as | 
usual, mixed. The Committee entrusted by the 
Association with the work, consisting of engineers 
and representatives of the large contractors, found 
that there were points on which it could not agree. 
but it is, on the whole, to be congratulated on the 
large and influential body of engineers which have 
accepted its findings. It is almost certain, too, that 
this body will grow and that, with such modifications 
as may from time to time be considered necessary, 
the specification for workmanship will come to be as 
universally used as are the Association’s present 
tests for structural steel. The specification has been 
adopted with few modifications by practically all the 
large railway companies in this country, and by the 
Crown Agents for the Colonies. Several of our large 
Colonies have also adopted it, but the large firms 
dealing with work for India and South America have 
so far stood aloof. 

[t is proposed here to examine the various para- 
graphs of this specification in detail to find how it 
varies from the ordinary engineers’ specifications, and 
how it meets the conditions of modern shop practice. 

(1) General.—This paragraph calls for no comment, 
except on the half-hearted recommendation that “‘ All 

corresponding parts, where required by the engineer, 
shall be made similar and interchangeable.” It is 
proposed to deal with this question of interchange- 
ability under the heading of drilling. 

2) Straightening.—No methods of straightening and 
flattening are recommended except that they must 
he such as “* not to injure the material.”’ This is very 
vague, and the most that can be said of it is that it 
is as illuminating and helpful as the requirement 
generally met with in engineers’ specifications that 
the materia! shall be “ straightened by pressure and 
not by hammering.” If the injury the Committee 
had in mind was the distortion of the section there is 

little difficulty, but if it intends that there shall be 
no internal stresses set up in the section during 


Webb's water grate, which had a slight upward | all sections, up to 6in. by 6in. angles, are to-day 


They extended from the tube- | convex side of the bent bar, while the concave side 
plate to a gun-metal box placed transversely outside | is supported on blocks placed about 3ft. apart. The 
The furnace was | heavier sections are straightened on a similar machine 
; Water cir- | except that the ram is worked by hydraulic pressure 
culated from the bottom of the barrel through the | instead of being operated mechanically. Several steel 
The latter was connected | works now straighten their sections by passing them 
with the w ater space in the boiler above the furnace } through rolls in a manner similar to that used in 
by means of two lateral tubes placed outside, the mangling plates ; but as a change of section necessitates 


Practically 





| a change of rolls this method has not become popular 
in bridge works where the quantity of a section used 
at one time is more limited than it is in the case of 
| steel works. al 
| In all the above methods the straightening may be 
said to be done by pressure, and, if care be taken, the 
edges of the bar need not be damaged to any appreci- 
able extent. It is, however, certain, that it results 
in the setting up of internal stresses. It is quite 
evident that if a bar i bent to a curve, the outer and 
inner edges must be stressed beyond the elastic limit, 
and the only way to relieve these stresses would appear 
to be by annealing after bending. It is equally clear, 
though not so generally recognised, that a bar which, 
originally bent, has been straightened by any of the 
methods referred to, suffers in the same way. The 
distribution of this internal stress will vary with the 
amount the bar was originally bent, but generally 
| there will be a concentration of stress on the edges 
where the material has been stressed beyond the 
| elastic limit, and this will give a moment about the 
| centre of the bar, equal and opposite to that given 
by the stresses of the fibres, nearer the centre of the 
bar, which have not exceeded the elastic limit when 
the bar was straightened. That this is actually the 
case is shown in practice by planing off the edges of a 
bar which has been originally bent, when it will be 
found that the bar returns to approximately its 
original shape. Another method of straightening is 
that of stretching the whole bar or plate lengthwise 
well beyond its elastic limit. This method is largely 
used for straightening very light sections, such as 
astragals, and for flattening sheets which are too thin 
to have the buckles taken out by ordinary mangling. 
This method presents no difficulties in the case of a 
plate, but in the case of section bars it is difficult to 
arrange a holder which will grip the material uniformly 
and thus prevent distortion of the bar just outside 
the grips. When using this method, it is usual to 
stretch the material about lin. for every 4ft. length of 
bar, so that all the material in the bar has been 
stretched well beyond the yield point, before it is put 
into actual use. 

On the relative merits of these different methods the 
specification says nothing. Probably the Committee 
thinks that experierce has shown that all the present 
methods have justified themselves by the absence of 
failures which can be attributed to this cause. While 
this may be the case with the ordinary 28-33 tons per 
square inch steel now in use, it is very questionable 
if it would apply equally to the higher tensile steels, 
which are now on the market, and if these come into 
general use, it is probable that the Committee, as well 
as engineers generally, will be called upon to give this 
question of straightening and flattening more atten- 
tion than it yet appears to have received. 





PLANING AND SHEARING. 


If an engineer of the generation that is passing 
away were asked to tell the difference between first- 
class and inferior girder work, he would, in all prob- 
ability answer that the former had planed edges and 
drilled holes, and the latter sheared edges and punched 
holes. 

The Association has given what appears to be a 
death blow to the idea that a sheared edge is neces- 
sarily incompatible with first-class girder work. There 
are two main objections to a sheared edge. The first 
is that it has not so good a finish as the planed edge, 
and cannot be cut so exactly to size. The second is 
that, in the sheared edge. there are incipient cracks 
which, under certain circumstances, may develop and 
cause serious flaws in the material. These two points 
drawing up its specification. It has recommended 
they are subjected to a pull stress or where the edges 
can be seen in the finished structure. It has also 
shown itself to be in touch with modern practice by 
drawing a distinction between edges which have been 
cut in an ordinary shearing machine and those cut 
in a guillotine with blades long enough to take the 
whole length of the plate in one operation. 

The old shearing machine is working to-day as it 
worked forty years ago. The blades are 12in. to 16in. 
long, and the upper blade is set at a slope of about 
lin 6. It makes about 16 strokes per minute, and in 
actual working it bites 2in. to 3in. per stroke. Even 
with the most skilful worker the edges are always 
rough and uneven, and owing to the “rags”’ that 
are left it is dangerous for men to handle the material. 
Owing to the inclination of the blades the portion of 
the plate which is cut off is badly distorted, and the 
plates, even in the small sizes, are difficult to flatten. 
Such a machine is almost useless for splitting large 
plates. A modern guillotine is a very different 
machine. The blades may be up to 1 2ft. long, and the 





1 in 30. Such machines have been in use in steel 
works for many years, but they have only recently 
come into use in bridge works. The guillotine gener. 
ally used in bridge works has a blade about 7ft. long, 
and is built with double cheeks about 6ft. apart so 
that a plate of this width can be passed between them 
and cut off to any length. 

The sheared edge as made by the guillotine is open 
to the same objection as the ordinary sheared edge 
so far as the incipient cracks are concerned, but if the 
blades are kept in good condition, and the clearance 
between them is adjusted to the thickness of the plate 
to be cut, the edge will be almost as clean as a planed 
edge, and it will be perfectly straight for the length 
of the blade. 

The requirements of the specification as applied to 
a simple plate-web girder are that the edges and 
ends of all flange plates shall be planed. The upper 
or compression edge of webs may be sheared, but the 
lower or tension edge must be planed. The outside 
edges of gussets may be sheared in a guillotine if it 
takes the whole length of the plate in one cut. The 
other edges of gussets and the ends and joints of webs 
may be sheared. 

Compared with the usual specification this 
B.E.S.A. specification shows a considerable con 
cession on the part of those engineers who were mem.- 
bers of the Committee, and it is probably this question 
of sheared edges more than anything else that stands 
in the way of many engineers adopting the Standard 
Specification. It is difficult to believe, however, that 
this objection is other than prejudice, and the emin- 
ence of the engineers on the Committee is of itself 
sufficient guarantee that the recommendations made 
will not result in any weakening of the structure. 

It has already been mentioned that it is not possible 
to shear plates to the same accuracy as can be obtained 
by planing, and if any advantage is to be obtained, 
it is necessary to allow clearance where edges are 
sheared. Thus in the compression edge of the web 
plate, it is customary to leave the sheared edge jin. 
below the heels of the main angles, and the same rule 
applies to the web plates of stiffeners. The specifica- 
tion allows the edges of floor plates and troughs plates 
to be sheared, and it is necessary that at least a }in. 
clearance between the edges should be allowed. 

As girder work only is dealt with in the specifica- 
tion, no mention is made of caulked edges, but it may 
he mentioned that, while an ordinary sheared edge 
is not suitable owing to its roughness for caulking, 
no such difficulty is experienced with an edge cut 
in the guillotine. Tests have shown also that the 
final result is as satisfactory as with a planed edge. 
While the Committee is very clear and definite as 
to its requirements for the edges of plates, it is impos- 
sible to say the same about its recommendations 
regarding the ends of sections. Thus we find that all 
sectional members of a flange or chord must have their 
ends machined and the ends of stiffeners may be 
sheared if ground afterwards. There can be no 
criticism of the Committee’s desire to have the butt 
joints machined, but it is difficult to see any reason 
why it is permissible to have a sheared edge on the end 
of the web plate while the main angles, which are 
riveted to it, may not be cropped. What exactly does 
machining mean ? It is generally assumed that sawing 
fulfils this condition while cropping does not. If this 
be the case we find that, whilst the rough uneven end 
as received from the steel work may be accepted, the 
neat cut made by a modern cropping machine is not 
acceptable. The words used with regard to sections 
are almost identical with those to be seen in the old 
railway company’s specifications, and it appears that 
the Committee has not given the same consideration 
to the preparation of sections as it has done to the 
preparation of plates. 

The specification requires that all chord lengths 
shall have their ends milled after being riveted. That 
is now the general practice on all important work. 


DRILLING, PUNCHING AND REAMING. 
The specification requires that all holes shall be 
drilled or punched small and reamed to size. It 
permits holes to be punched full size, however, in floor 
plates, tie plates and lacing bars, if the previous 


have been kept fully in view by the Committee in | consent of the engineer has been obtained. 


The alternative of punching holes small and reaming 


that ordinary sheared edges shall not be used where | afterwards is of no value, except for tacking holes, as 


it has neither cheapness nor good workmanship to 
recommend it. 

The concession, that holes in floor plates, &c., 
may, if the previous permission of the engineer has 
been obtained, be punched full size, is probably a 
compromise between those who think that a punched 
hole must of necessity be cheap and nasty and those 
who believe that experience has shown that punched 
holes can in certain circumstances be used without 
detracting in any way from the utility of the structure. 
It is perhaps unfortunate that the class of material 
selected for punching is, with the exception of lacing 
bars, just that material which can be drilled cheaper 
and more efficiently than it can be punched. Thirty 
years ago when the punching machine was much as 
it is to-day, but the drilling machines had a feed of 
less than lin. per minute, the advantage to the con- 
tractor from punching holes was much greater than 
it is to-day, when we have drilling machines with a 
feed of over 4in. per minute. In many classes of 
work the cost of drilling is very appreciably less than 








straightening then it is asking for something that is 





inclination ef the upper to the lower blade is about 


the cost of punching. If the pitch of the holes be reason- 
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ably close, a usual piecework rate for punching is 10d, 
per 100 holes, aud for drilling the corresponding rate 
is from Is. 2d. to Is. 6d. per 100 holes. If, however, 
bundles of plates are drilled together, giving an effec- 
tive thickness of drilling of ljin., the rate paid is 
about 24d. per lineal foot of drilling. If the bundles 
consist of jin. plates, this price is practically the 
same as for punching, but if the plates are jin. thick 
the price for drilling is only half that of the punching 
price, and for }in. thick only one-fourth. This advan- 
tage exists only when there is a number of plates off 
to the same template, but when this is the case there 
is the further advantage that only the top plate of 
each bundle has to be marked when the holes are 
drilled, while every plate must be marked, if the 
holes are punched. There is a still further saving 
in the marking if the number warrants the expense of 
making a jig, in which case no marking of plates is 
required. 

The figures given, however, apply to wages only 
and do not represent by any means the total cost of 
doing the work. A squad at a punching machine 
of two men, or if heavy pieces are to be 
handled, three men, while one driller, if he is to make 
his wages, must work three drilling heads. If we 
assume that the average wages earned on the punch- 
ing and drilling machines are equal, it follows that 
a punching machine will turn out as much work as 
six drilling heads. The power required to drive a 
punching machine is about the same as is required 
to drive one drilling head, und the upkeep of tools is 
at least as great on one dcilling head as it is on a 
punching machine. The first cost of a drilling machine 
is about the same as that of a punching machine, so 
that the first cost, the power consumed and the upkeep 
of tools to drill a number of holes is about six times 
what is required to punch the same number. Below 
is given a table showing the relative costs of punching 
and drilling, assuming that iwo men are working six 
drilling heads and one punching machine, and that 
each earns £175 per annum. 


consists 


Relative Costs vf Punching and Drilling 


Six drilling One Puneh 


head ing machine 

£ : 
Interest and depreciation at 10 

per cent. of first cost oo 25 
Power at Id. per unit ow 15 
Tools 42 7 
Wages of two men sou 350 
£632 397 


It was pointed out before that in drilling bundles 
of plates jin. thick we had about the same wages 
cost as for punching, but, from the above table, it 
will be seen that when all costs are added, drilling 
can compete with punching only when the plates are 
5/,,in. thick and under. 

Other considerations 
however, and the most 
accuracy of the holes. 


enter into the question, 
important of them the 
This is of importance, not 


1s 


only from the point of view of the engineer, who is | 


concerned with the efliciency of the structure, but 


also the contractor, who has to pay for the holes | 


being reamed if they are not in correct alignment. 
The nominal clearance between the diameter of the 
hole and the rivet is '/,,in., but owing to the expansion 
of the rivet in heating, as well as in the wearing of the 
dies when making the rivet, this clearance is often 
only */,,in., and if the holes are either punched or 
drilled off marks from a template it is not practicable 
to avoid reaming, when there are more than two or 
three thicknesses. The cost of reaming varies with 
the conditions under which the work is done, but in 
no case is it likely to be less than one-half the cost of 
drilling the holes, and if the reaming has to be done 
on a scaffold, the cost of reaming may quite well 
mount up to be equal to the cost of drilling. From 
this it is evident that the actual cost of punching or 
drilling the holes in the first instance is not of more 


importance than the question of ensuring that the} 


holes shall be in perfect alignment, so that no reaming 
may be required afterwards. The importance of this 
fact has been increasingly recognised in recent years 
and various methods have been adopted to meet it, 
both in punching and drilling. Where there are small 
numbers of pieces off, it does not pay to make any 
special arrangements, but when the numbers warrant 
it, the tendency of recent years has been to eliminate 
entirely the marking of the bars and plates. In the 
case of punching, this is effected by an attachment to 
an ordinary punching machine, which allows the 
end of the bar to be successively pushed against a 
series of stops, which have, of course, to be adjusted 
to suit the centres of the holes in each set of bars. 
The method is more applicable to the sections used 
in roofing or in light lattice girder work than to heavy 
girder work. 

Then we have two types of multiple punching 
machines. The old type was very similar to the 
ordinary punching machine. except that instead of 
having a single punch and bolster, it had a holder for 
containing a large number of punches in the top and 
bolsters in the bottom, both of which could be moved 
to any centres to suit the job. This type of machine 
was largely used for light work, but it has never come 
into general use in girder work. The more modern 


type of multiple punch is a more complicated machine. 
Its structure is very similar to that of the guillotine 
shears with the heavy side cheeks between which the 


and bolsters take the place of the shear blades. In 
the old type of multiple machine the plate had to be 
turned so that the line of holes to be punched was 
always parallel to the line of punches, but in this new 
type the plate, whether it be a tank plate or the web 


plate. 
the punches are first set to coincide with the pitch of 
holes in the end angles and stiffeners. The plate is 
then clamped down on the table, and the first stroke 
of the machine punches all the holes for the connec- 
tion of the end angles. The table carrying the plate 
then automatically moves forward one pitch, while 


connection of the main angles. The table continues 
to move forward a pitch at a time, until the connec- 
tions for the stiffeners are reached, when the inter- 
mediate punches are again thrown into action. The 
trouble of setting up this machine makes its use 
applicable only to simple multiple work, and, of 
course, its use in girder work is not permitted by 
the standard specification. In the case of drilled 





| consequent improvement in the alignment of the 
| holes, has been much more largely adopted than it 
| has been in the case of punched work. This improve- 


|ment is effected either by drilling through all the | 
| thickness, which ultimately come together in one | 


| operation, or by the use of jigs. 
Take the case of a simple plate web girder, with 
main angles and flange plates. Many years ago it 


| 
| 
| was the practice to mark and drill the webs, main 


| assembled for riveting. More recently tacking holes 
| only were drilled in the separate members. The 
| girder was then assembled with the tacking bolts, 
| the top member marked from a template, and the 
| holes drilled through the various thicknesses at one 


operation. 


the surfaces in contact painted before finally assem- 
bling the girder for riveting. This is the method most 
| largely adopted to-day, and it is the one favoured by 
| the Committee, which asks that it shall be adopted 
| where practicable. This method has certainly the 
| considerable advantage over the older methods that 
| the holes drilled are in perfect alignment; but it has 
| the rather serious disadvantages that it is expensive 
| to work, and it does not ensure interchangeability in 
| the work. The cause of the extra expense compared 
with the older methods is obvious. Every angle and 





| holes marked and drilled, and then there is the pre- 
liminary assembling and dismantling. 

| to the cost of the job, and the later plan has ousted the 
i 


older method for the one reason that it ensures that | 


the holes are in perfect alignment, and reaming is 
therefore unnecessary. The question of inter- 
| changeability is also very important, and it will be 
noted that the drilling of the holes, through all the 
| thicknesses at one operation, does not ensure that 
| these holes are in exactly their proper place, and 
| therefore that the holes forming connections to other 


&c., shall be in proper alignment when erected at the 
site. It is possible, of course, to erect the work com- 
plete and drill all connections with portable drills, 
but the cost of so doing would be prohibitive for 
ordinary work. The Committee recognises this, and, 
in fact, says, in Clause 15 of the specification, that 
| ‘in the case of repetition spans, the erection of every 
| span will not be insisted on, provided that methods 
| are used to ensure strict interchangeability.” 
Engineers occasionally are satisfied that pieces will 
| be interchangeable if marked off the same tem 
| but while careful drilling counts for much, there-can 
be no certainty unless the holes are drilled from jigs, 
|}and the problem to be faced is how to use jigs for 
| such work without increasing the ultimate costs. 





| It is very seldom that there is a sufficient repetition 
| of pieces to justify the making of a jig, such as is 
| used for multiple drilling in a general engineering 
| shop. Frequently, in the case of plates and flats, 


consist of one of the members of the structure, which 
is ultimately worked in along with the material 
which has been drilled from it. If the number off 
is very large, the holes in the member may be drilled 
out to larger size and hardened ferrules inserted, in 


structure. Jigs of teak wood with hard steel ferrules 
inserted have also been successfully employed. The 
detailed description of the use of jigs, however, is 
outside the scope of this article, but jigs are certain 
to see developments in the future, and they will 
merit the attention of the Committee when it is called 
upon to revise the specification. 


practice. It is, however, rather disappointing to find 
it stated that “each rivet shall be heated red hot 
from head to point when inserted, and upset in its 
entire length, so as completely to fill the hole.” 

Many members of the Committee must know that 
such requirements cannot possibly be carried out. 
A rivet is inserted and closed when hot, and in the 


of a girder, can be completed without turning the | 
To take the case of a web plate for a girder, | 


the operator throws out of action all the punches for | 
the intermediate holes, leaving only those for the | 


work, the reduction or elimination of marking, with | 


angles and flanges separately, after which they were | 


After this it was necevsary to dismantie | 
| the girders so that the burrs could be removed, and | 


plate has to be first put on the bench to have tacking 


This all adds | 


work, such as cross girders, bracings, foundations, | 


plate, | 


and occasionally in the case of sections, the jig may | 


which case, of course, the jig cannot be used in the | 


| works. 
| the mill scale, but no further paint is put on until 


that it is impossible to stave a long rivet throughout 
its whole length. Opinions vary as to what distance 
from the point a rivet will stave, but from a large 
number of experiments carried out recently it appears 
| that it is impossible to ensure that the rivet will fill 
| the hole for a greater depth than 3in. from the snapped 
end, and practically nothing from the head end. The 
| distance was slightly increased by making the hole 
slightly bell-mouthed to facilitate the flow of metal 
| into the hole. It must be faced, then, that owing to 
the cooling of the rivet, it does not fill the hole com- 
pletely at any point, and that in rivets of over 3in. 
grip, the machine will not stave the shank of the 
rivet all the way to the head. Experiments on riveted 
joints have shown that, up to stresses well over those 
generally used, the efficiency of the joint depends, not 
| on the shear of the rivet, but on the friction between 
the surfaces of the sections forming the joint. This 
friction does not depend on whether or not the shank 
of the rivet fills the hole, but on the pull exerted on 
the sections between the two heads of the rivets. 

In cooling the rivet contracts in length as well as 
in diameter, and it is to this contraction in length 
that the rivet owes much of its efficiency. This 
efficiency is lost if the material be not properly bolted 
| up, and generally it is the lack of proper bolting up 
that is the cause of slack rivets found in girder work. 
It would have been better had the Committee em- 
phasised this point rather than perpetuated the myth 
| that the shank of a rivet can fill a hole for its entire 
| length. 

Smithed Work.--This paragraph does not give us 
much information. Bending, forging, &c., have to 
be carried out in such a manner as not to impair the 
strength of the metal. Joggles and knees are to be 
formed by pressure, and, where practicable, they are 
to be made without cutting and welding the material. 
It would have been much more helpful had the Com- 
mittee got down to hard facts, and stated, for instance, 
that joggles and ordinary pinned ends of stiffeners 
should, up to certain sections, be formed without 
cutting, and that all square knees should be cut and 
welded. It is far cheaper for the contractor to make 
all the knees and joggles without cutting and welding, 
but in the case of square bends there is an accumula- 
tion of metal when the toe of the bar is turned inwards, 
and a thinning of the meta! when it is turned out, 
that makes a rather unsatisfactory job. 

Bolts and Nuts.—The specification requires that all 
bolts shall be mild steel, which is rather surprising 
in view of the diversity of opinion as to the relative 
merits of steel and wrought iron bolts. It would be 
interesting to know if the Committee made this 
decision after having fully considered all the facts or 
whether it has slipped in without mature eon- 
sideration. 

The clearance of '/,,in. for black bolts is in line with 
ordinary practice, but there has previously been much 
| misunderstanding as to the terms of “ turned bolt” 

and “ fitted bolt.” The specification lays it down 
definitely that, where a turned bolt is asked for, the 
bolts shall not be less than the specified size by an 
| extent exceeding five thousandths cf an inch, and the 
holes through which the turned bolts are to fit must 
not exceed the specified diameter by a greater amount. 
There is no difficulty in drilling a hole to five thou- 
sapdths of an inch if a heavy engineering machine is 
used, but with light girder radials constant care is 
required if this limit is not to be exceeded. That it 
can be done, however, is shown by the work on the 
| temporary Waterloo Bridge, where all the main con- 
|mections were drilled for turned bolts with the 
| tolerance given in this specification. 
|  Puainting.—Most engineers’ specifications ask that all 
| mill scale shall be removed before any painting is done. 
This requirement is omitted from the standard speci- 
fication, and it would be interesting to know why. 
It cannot be because the Committee considers that 
it is good practice to paint on the top of mill scale. 
| It appears that the Committee, like so many engineers, 
| has not faced the question. The engineers who specify 
| that their work is to be painted before it leaves the 
contractor’s yard almost invariably get their paint 
| put on the top of the mill scale, in spite of any instruc- 
tions to the contrary. The mill scale cannot be chipped 
| off ; it can be removed only by exposing the material 
to the weather for a few months, or by dipping it in 
a pickling tank. The latter method is expensive, 
but there is practically no increase in cost in exposing 
the material to the weather, and its effectiveness is 
being increasingly recognised by engineers. 
| Several large consulting engineers now arrange that 
| the work shall be sent to the site unpainted, so that 
the weathering can do its work during manufacture 
| and erection, and thus allow the paint to come into 
real contact with the clean metal. One firm of con- 
sulting engineers, which does a large business with the 
| East, has gone fully into this question, and while 


Rivets and Riveting.—This clause is generally in| it agrees that work for home erection may be dis- 
accordance with engineers’ requirements and usual | patched unpainted, it finds that the steel work for 
| India is unduly rusted if it be uncoated when dis- 


patched. To meet this difficulty it specifies that the 
work shall receive one coat of oil before it leaves the 
This coat is admittedly put on the top of 


the work is erected, the coat of oil disintegrated, and 
the scale rusted off. One of the arguments used in 


process of cooling it must become slightly slack in | favour of reinforced concrete as against ordinary steel 
the hole, although it may have filled it before cooling. | bridges is the cost of maintenance of the latter, and 





bar or plate is passed, while the holders of the punches 





Furthermore, it has been shown by repeated tests | it is unfortunate that the Committee has not given 
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a lead on this question of painting, as proper treat- 
ment in this respect would undoubtedly result in a 
large saving in maintenance. 

The other paragraphs call for little comment. They 
are useful in so far as they tend to standardise prac- 
tice. Thus they require that in the case of repetition 
spans only one in ten shall be erected in the works if 
the pieces are proved to be interchangeable ; they fix 
the percentage of spare rivets and bolts to be sent 
to the site for the erection of the work, and they allow 
a variation of 2} per cent. over or under in the weight 
of the material for purposes of measurement for pay- 
ment on a scheduled work. 


CONCLUSION. 


Much of what has been written in this article has 
been critical of the specification, but such criticism 
should not obscure the fact that it is a useful piece of 
work. Many interests were represented on the Com- 
mittee, and it is better that they should produce a 
unanimous report, which is in some respects unsatis- 
factory, than that there should exist a hostile minority 
waging war against the recommendation of the 
majority. Under the wise policy of the British Engi- 
neering Standards Association, which recognises a 
specification not as the final word on any of the 
branches it reports on, but as a stepping-stone to a 
further development of its work, this specification can 
be welcomed by all connected with steel structures, 
and they will expect that, when the specification as 
it stands has been fully recognised and accepted, the 
Committee will again get to work to develop the 
subject further, and produce a specification which 
will deal more concisely with the problems as they 
exist to-day, and more boldly with the traditions 
and prejudices of the past. 








Jacob Perkins and His Steam 
Engines. 
K 


F Roo the office account books of the firm of Perkins 
and Co., of the engineering works at the back of 
Fleet-street, it becomes apparent, at once, as the 
following extracts will reveal, that in the year 1825 
there were being made, in a regular and commercial 
way, more steam generators able to work up to 1600 Ib. 
and subsequently to 2000 lb. per square inch than 
there are now, by any single firm, one hundred years 
later. ; 

In that year also was begun the first construction 
of those steam engines which are now called ** uniflow.”’ 
In the following year the type was improved, and 
inconveniences of the first single-expansion design 
were obviated. In the new engine the piston not 
only controlled the exhaust through huge orifices in 
the annular cold belt, but it also acted as the 
admission valve to the low-pressure cylinder. This 
object was achieved in an exceedingly simple way, 
which has recently been re-patented by a foreign 
firm with the single difference that one crank is used, 
instead of the two employed by the Perkins. 

The triple-expansion uniflow engine, also lately re- 
patented, was originated and patented by Perkins 
and Co. for use in event of fuel becoming so dear or 
scarce as to justify the added weight and complexity 
of the third cylinder. 

The revival of super-steam—-since it is, accurately, 
but a revival—and the increasing popularity of the 
compound and triple-expansion uniflow engine, give 
therefore to this brief notice a prospective value 
rather than a mere retrospective interest. 

Acting on the principle that the rate of dispersal of 
the heat in steam admitted at one end of a tube will 
be proportional to the length of the tube, the 
original Perkins’ evlinders were made with a stroke 
2.5 times their bore. By this means, without a steam- 
jacketed admission end, the steam passed out by the 
annular exhaust at a temperature, under otherwise 
equal conditions, lower than can now be realised with 
the present short piston strokes and those steam- 
jacketed ends which keep up the temperature at the 
point of exhaust, according to Stumpf’s temperature 
diagrams. 

The matter is still one worthy of experiment, and 
as a replica of the 1825 simple uniflow cylinder casting 
will, in this centenary year, be placed on permanent 
exhibition at the National Science Museum, it might 
be of interest for research committees of engineering 
colleges to obtain, while the opportunity presents 
itself, specimens of this casting to fit up and to test 
alongside its modern derivatives. 

The utility of staging the expansions in uniflow 
engines was demonstrated by brake tests in 1828 
before members of the Institution of Civil Engineers 
and a crowd of the notabilities to whom Jacob 
Perkins was well known. The standard Perkins’ 
uniflow cylinder, 8in. by 20in., with drop valve and 
trip gear able to cut off at a fraction of 1 per cent. of 
the stroke, but giving maximum economy at 6 to 
8 per cent. cut-off, was connected by a short exhaust 
pipe to a cylinder eight times larger in area. The 
simple cylinder, working alone, with an initial pres- 
sure of half a ton per square inch, developed a total 
initial Joad of 25 tons when operating against no back 
pressure, and it turned the crank one-half revolution. 
When the steam connection to the large cylinder was 


pressure to about 22 tons net. 


pressure of about 8 x 2.8 = 22.4 tons. 


single-stage and two-stage operation. The 


at 65 per cent. 
to be much more. 


the simple cylinder. 


by circulating water moving in the direction contrary 
to that of the steam. This water was pumped into the 
boiler feed tank. The “extreme violence’ of its 
action excited many contemporary writers, who were 
opposed to the first innovation; but the later com- 
pound type made a sweeter-running engine, for, in 
operating on two cranks instead of on only one, its 
torque was improved. 

Oilless working was rendered practical in the first 
super-steam uniflow engines by use of the Perkins’ 
high-temperature alloy piston rings, which, in use, 
‘glazed’ under the very high temperatures, pro- 
ducing a very brilliant silver-mirror-like polish of the 
rubbing surfaces. These pistons appear to have been 
more frictionless than those of engines with cast iron 
rings running with oil. Ultimately, these ‘* no-oil” 
rings were employed in marine and naval service, 
and proved a “great on long cruises. 
Perkins’ *‘ no-oil ’’ compound engines are still in use, 
and it is yet hoped to be able to secure at least one 
working example for a museum or university as an 
illustration of the extremely high pressures formerly 
employed by Perkins and Co. In 1826-27° Jacob 
Perkins’ engines often worked at considerable super- 
heats, despite his “ re-saturation ” of the steam. 

By the still little-understood devices employed to 
prevent compression in the cylinders, the Perkins’ 
engines, with “variable degrees of vacuum, worked 
with an immunity from accident, which, 
to-day, it would be difficult to explain without a more 
intimate knowledge of the operation of the Perkins’ 
relief valves during the return, or compression, stroke. 
One of these early uniflow engines ran incessantly, 
day and night, under all conditions of vacuum, with 
jet condenser, without oil or other lubricant, for nearly 
a week in draining out the St. Catherine’s Docks, at 
a time, late in 1827, when the two large Boulton and 
Watt pumping engines had been laid aside for repairs 
and the docks cofferdams had been breached by a 
tidal wave. The composition of the Perkins’ alloy 
was widely published, and doubtless permitted the 
use of superheated steam in all classes of steam engines 
during the first, and now-forgotten, period of super- 
heating —1830—1860— although asbestos compositions 
were sometimes credited with the early “* no-oil”’ 


’ 
success 


serious 


success. 

On the subject of Perkins’ various types of uniflow 
engines, stationary, marine or locomotive, the ground 
is secure; but when his steam generators and his 
experiments and discoveries therewith come up for 
discussion, keen objections and criticisms are com- 
monly aroused. On this score it is first necessary to 
beg for some toleration, for Perkins, with his high 
pressures, touched the fringe of such subjects as the 
critical volume in water, and similar questions that, 
in some cases, are still speculative and philosophical ; 
and, further, we must ask it to be remembered that 
he used apparatus for generating steam in a liquid 
state the operation of which is certainly known to no one 
in the present day, and therefore cannot be likened 
to steam generation by present orthodox methods. 
At this day also, we cannot, ourselves, take the re- 
sponsibility for the facts as they are given from his 
own practical observations. But we may, at least, 
grant a little faith to the discoveries of a man whose 
system of heating by very highly superheated steam 
is still in extensive commercial exploitation by his 
successors, whose uniflow engines have been revived 
with an extraordinary commercial success, simple 
and compound-——now triple-expansion—and whose 
forgotten inventions are so frequently re-patented 
almost every month brings some of them to light 
in new patents—-that we dare scarcely name them 
without a risk of the now current taunt: * Tilting 
at modern progress.” Yet there is no one who can 
deny that some of these inventions, which only last 
year anyone might exploit, can only be used now by 
paying tribute to individuals or companies who are 
nearly always of another nationality than British. 
Jacob Perkins pleaded : ‘** Why not let the facts stand 
for themselves and receive their due consideration 
even though they conflict with old and apparently 
well-established theories ?”’ We may ask that again’ 
in 1925, not in order to “ tilt at modernity ” but in 
the interest, as it seemed to him, of progress. 


opened, the small piston worked against a back 
pressure total of 2.8 tons, thus reducing the initial 
There was no receiver, 
and the low-pressure piston, in its turn, started with a 
The total 
combined pressure was therefore 44 tons initial, 
instead of only 25 tons initial in the single cylinder, 
and the cranks turned through a complete revolution 
with a single admission of steam from the boiler. The 
mean effective pressures had the same percentage 
value in respect of the net initial pressures in both 
power 
increase per unit of steam admitted was estimated 
by the brake it was, in 1828, claimed 
This improvement seems to have 
owed its origin to the difficulty of maintaining single- 
evlinder piston rings tight with pressures sometimes 
up to three-quarters of a ton per square inch on one 
face of the piston, and with a vacuum in the cylinder 
itself on the other face of the piston, owing to the 
suddenness of the exhaust through ports said to be 
120 times larger in area than the drop valve area of 
Further to aid the vacuum, the 
exhaust pipe to the condenser was constantly chilled 


steam generation, to which he was led because he 
found—-we are not speaking for him—that when 
water is free to expand under heat into the state of 
steam at a temperature when the boiler plates are 
red hot, the water or fluid—for it may be then steam 
and water intermixed—lifts “ }in.” away from its 
contact with the red-hot surface, and is so repelled 
that, in innumerable cases observed, no fluid whatso 
ever escaped from a rent or a drilled hole in that red 
hot surface, which was then “ burnt” owing to loss of 
convection. His experiments after this discovery 
were very numerous, and he mentions that about the 
same time similar experiments were known in France 
see Annales de Chimie*—but with pipes connected 
to the heating surfaces made similarly red hot, and 
with the same result-—that is, no fluid escaped by the 
pipe until the heat was sufficiently lowered as again to 
bring the water into contact with the hot surfaces, 
or to restore the fluids in the boiler to their separate 
states of water and steam. This phenomenon was 
denied by many ; and later on the Franklin Institute 
endeavoured to repeat the experience, but effected 
the experiments in such a way, with the fire around 
the steam space above the boiler, that it was not 
confirmed. There is a letter by Perkins in the Railway 
Magazine of 1836 pointing out why the Institute's 
experiment failed. Nevertheless, his experiments 
seemed to have carried so much conviction that, as an 
alternative to his system of staged steam generation, 
Mr. John Thompson, of the London Steel Works, 
Chelsea, patented in June, 1825, the system of re 
volving the tubular elements in steam generators, 
inclined, vertical or horizontal, preferably horizontal, 
with any number of elements—four are shown in the 
drawings—and revolved by any convenient means 
(preferably by the engine and through gear), and 
having a steam drum for the collection of the steam 
generated in the revolving tubes—-precisely as in the 
* Atmos ”’ boiler. By preventing any one part of the 
tubes’ circumference being overheated, as in the 
Perkins’ experiments, these revolving boilers kept the 
water in contact with the metal and with good con 
vection, barring scale, at the highest pressures. 
Perkins, however, found that by holding the water 
down in its liquid state in inexplosible tubes, by means 
of weighted valves, it was prevented from changing 
its state into steam, although it was heated up to the 
highest temperatures possible by the furnace. When 
forced out of the tubes by a hydraulic pump against 
the loaded valve, and against the steam 
beyond in the drum, this water flashed into super- 
pressure steam which, passing from the drum, might 
be used at once in the engine. In this system the 
water could not “lift” or froth. There was therefore 
no need to complicate matters by revolving the tubes, 
as in the Thompson and, later, *‘ Atmos *’ generators, 
and consequently we wonder to find very large 
and expensive tubes suggestive of this application, 
rather than of steam guns in the first large entries 
of January, 1825, in the Stock Book of Perkins and Co.: 


pressure 


oo 


Wednesbury 
£176 16s. 3d. 


Russell and Sons, 


bore, jin. thick 


1825.—Jan. James 
10 tubes, 12ft. long, 4in 


This firm, now John Russell and Co., furnished the 
Perkins Company with tubes to the value of many 
thousands of pounds sterling during a long period 
of years, and, if not the first to do so, it supplied to 
Perkins the most satisfactory steam drums, as appears 
from the following quotation, concerning the first 
two-stage process steam generators by Perkins, which 
is taken from the Edinburgh Philosophical Journal, 
April Ist, 1823 :—‘* The improved generator 
was made by James Russell, of Wednesbury, Stafford- 
shire. Mr. Perkins declares it is the best piece of work- 
manship in wrought iron ever produced. This part, de- 
nominated the receiver, has sustained a pressure of 
1400 atmospheres—over 20,000 lb. per square inch. It 
is cylindrical, 8in. external and 5in. internal diameter, 
with each end drawn in hemispherically. It is made 
of scrap iron without joint or rivet.” The pressure 
mentioned over six times the maximum which 
Perkins endeavoured to attain in 1827 = 3000 Ib. per 
square inch. 

In 1823 Perkins was already ‘contending with 
much interested opposition,” as he, very gently, de- 
scribes the business position, for he was then adver- 
tising steam plants with a guarantee that they would 
consume only one-third the fuel for a given power 
required by the current low-pressure condensing 
plants. We have not the books of his 1823 business from 
which to learn what trade in H.P. units was being done 
in that year or to know if it was with this “improved ”’ 
drum that he was working at over half a ton per square 
inch early in 1823, as is indicated by this testimonial, 
published by the person to whom it was given—John 
Barton, inventor and patentee, in 1816, of flexible 
metallic rings for engine pistons and for piston valves : 


**Mr. Joun Bartron,——I have tried your patent 
piston and stuffing-box for about three months ; 
the friction is much less than with any other that I 
have yet tried. I have the pressure up to 1400 lb. 
to the inch without any leakage to signify. I generally 
work at 400 to 500lb. to the inch, which I find 
enough for practical purposes. 

“ Jacos PERKINS. 
‘** 41, Water Lane.” 


now 


Is 


Juty 24th, 1823. 


* Annales de Chimie et de Physique, pages 435-9, vol. 36, 
1827. Direct reference shows a very lucid description, in 
French, of these experiments; but as they were made, with a 
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At that time oily lubricants were used, but they. 
with any considerable superheat, Perkins tells us, 
almost immediately volatilised and charred. The 
implification of the uniflow cylinder, with only one 
ulmission drop valve, for either one or two cylinders, 
ud the Perkins’ “ no-oil”’ piston rings, were not 
introduced until 1825. Sut Perkins made forced 
feed lubricating pumps for high-pressure engines and 
pecial pressure gauges, with dials, registering up to 
20,000 Ib. per square inch, as also a hydraulic force 
for testing and for experimental purposes, 
operating up to this The “father” of 
uper-pressures and of the staged-expansion uniflow 
he well 
equipped with experience and tools for dealing with 
the improved steam plants. 

After a prolonged experience with steam generators 
n the form of square bars 
isin. diameter bored through their length—in which 
water to 500 deg. Fah. and forced 
against a loaded valve by further hydraulic pressure, 
it flashed into steam, he concluded, from the 
various indications, ar ining from its use that the steam 
but he did not find 
commensurate power develop 


pump 
pressure, 


engine, so much in public view now, was 
Sin. square with a hole 
was heated out 
when 
o generated was ** 


that there 


ment with the surplus heat thus passed through the 


superheated,” 
was any 
engine. 

To improve the results obtainable he remodelled the 
venerator into three distinct stages. Steam veneration 


began as before, 


in 


by generating the 
It was then expelled at high 
maintained red hot, 


steam in liquid 


form water tubes. 


pressure into a series of elements, 


in close contact with the fire. From ther it issued 
at an amazingly low pressure owing to the almost 
complete absence in it of any moisture, yet so hot 
as to redden the drum if the third process of re 
saturation were checked in any way by slow pump 


feed or for experimental observations, as was some 
times done. 

These of to present-day ideas 
) impossible, that, to avoid objections or hurt to 


results his appear 
individual prejudices, we pass clear over them, merely 
adding that the water was injected into the over 
heated drum through holes in a ring of pipe placed at 
its lower end. The pump was run from a crank shaft 
cam, usually at low speed during tests with extremely 
high and 
in pressure at each pump stroke of from 50 to 100 
atmospheres, up to the pressure limit of the safety 
valve on the drum 

it in this 
generator which make it particularly interesting, but 
to those effects, described many in 
the literature of 1823-28, is to risk certain displeasure ; 
yet there doubt that, as with all Perkins’ 
inventions, this three-stage generator may finally be 
protected by Germans, Swiss or Scandinavians, and 
ultimately become a valuable commercial property, 
the Perkins’ renovated patents never fail to do. 
Steam users will then pay for the use of an invention 
which, for the time being, is public property. 

The staged process steam generators usually had 
about five cast iron hollow bars in each horizontal row 
water and one row for 
superheating. The lower row was usually kept at 

cherry-red ” heat that the reddened 
glowed from the steam inside it if the “* hydrating ” 
pump was interrupted for any experimental purposes. 


superheats, there were progressive leaps 


is the singular effects obtained form of 


detail times 


as 
IS 


no 


as 


two rows above for below 


so clrum o1 


The hollow bars were linked together by the cele- 
brated Perkins’ joints, so often described in the 
treatises of ninety years ago. 


The bars, it may be pointed out, could be of various 
shapes, round, hexagonal, square, or prismoidal, but 
the account books of 1825 show us that the square form 
The price was about 
” is entered in the 
costing (in the4 

were required 

During many 
months of 1825 the average entry was one ‘ block ”’ 
per day. In one week six “ blocks *’ were sufficient 
for two complete three-stage generators. Most often 
the entry specifies the series number of the engine or 
of the boiler, indicating, therefore, that the dimen- 
form, varied. To what series number the 
uniflow cylinders were entered does not appear from 
the books at present available. ‘‘ Mr. Movle’s 
generator,’ *‘engine”’ or “‘ valve” are sometimes men- 
tioned. Mr. Samuel Moyle was a Cornish mine owner, 
whose boilers (as we frequent)y read in 1826 literature) 
were heated by Perkins’ steam generators. Jacob 
Perkins knew Cornwall and Cornish practice very 
well and employed the nephew of the great Jonathan 
Hornblower es a practical engineer. His relations 
with Trevithick are not yet definitely known, but bis 
celebrity appears to have brought him into touch 
with most of the high-pressure, high-superheat engi- 
neers of that day. The Moyle engine was certainly 
“No. 3,” and a “generator No. 3” (meaning five 
bars) is entered at £18 7s. 9d. ‘The most frequent 
entries are for “‘ Generator No. 4.”" The corresponding 


was used almost exclusively. 
£3 to £3 16s. each bar. One 
stock beok of 1825 as one “* block,”’ 
rough) £15 to £16. Three ‘ blocks ”’ 
for a ce mplete three-stage generator. 


* set 


sions, or 


“No. 4” engine was evidently a beam engine. 
Different terms were employed thus: Sep. 2, 


Square tubes for Furnace No. 6, 7 cwt. 2 qr.—-Sep. 10, 
Condenser Cap, engine No. 5, 8 cwt.—Sep 2, Morris 
and Gainham—Wheel and pinion for Crane of Great 
Engine-house. Connecting -rod bearings, Engine 
No. 5. Sep. 3. 4 square pipes, 10 ewt. £12 16s. 6d. 


The chief supplier of square elements were R. J. 


mented the supplies, as we see from the following 
entries : 





Doe. 10.—John Hall and Sons.—3 generator blocks, 35 ewt., 
£42 9s. 6d. 
Dec. 14.—-Ditto.—-3 ditto ditto, cewt. 16 Ib., £42 9s. 6d 
Dec. 22 Ditto 2 ditto ditto, 23 ewt. 2 qr. 
Ditto.—-2 ditto ditto, 19 ewt. 3 qr. 21 Ib., £50 Os. 8d. 
Dec. 23.—K. J. and J. Barnett.—-1 ditto ditto, 13 ewt. 2 qr. 
24 Ib., £16 lls. 6d 
Dec. 24 Ditto 1 ditto ditto (Eng. 4), 13 ewt. 2 qr. 24 Ib., 
£16 158. 2d. 
The latter firm on December 28th, 29th, 30th and 


3ist, 1825, sent in “‘Generator Blocks” for “*‘ Engine 
4°’ on each day. The Coalbrookdale 
Company sent in on one day—August 25th—-materials 
booked at about £243. 

The Carron Iron Company has the most entries for 
generator fire-bars, frames, 


SUCCESSIVE 


accessories as doors, 
dampers and name-plates. 
loltzapfel and Fairbairn and Lillie supply the 
most work on gear cutting bevel and pinion wheels. 
W. and J. Showler supply cylinders for the Perkins’ 


patented pressure indicator, and models for the forced 


feed or pressure lubricators then used—-1825. Smith 
and Brunton supply quantities of valves cast in 
chills. On September 30th, Francis Smith and 
Hawkes supplied valves and chilled castings 
£14 Is. 7d ‘ 

J. Hehdry supplies masses of small detail castings, 
brackets for supporting receivers (drums), of which 
there are sometimes two to one bracket caps for 
oil purnps ; connecting pieces for furnaces ; pieces 
for “Mr. Moyle’s throttle valve ” rotary valve, 
Engine No. 2; pipe cylinders for 5 horse-power 


engine ; 
The most interesting entries are: 


June 2, 1825 RK. J. and J. Barnett 2 
cap and rod for Mr. Perkins’ experiment on pumping engine, 
July 4th W. and J. Showler.—Mr. Perkins’ valve, 2 Ib. 7 oz. 
Sept. 3 Thomson, Forman Co.—5 cylinders in loam, 
54 ewt 21 Ib., £65 12s 


head for piston-rod, engine No. 4. 
pistons, a ¢ ylinder 


and 
2 qr 6d. 

The casting for cylinder of engine “ No. 4” costs 
£30, according to the entry of Ist of a 
“supply” by John Hall and Many other 
«ylinder castings and fly-wheels, which present no 
particular interest, are supplied. Repeated entries 
occur of * and “ shelves for do.”” Rotary 
valves are numerous. The plug type valve is one that 
Perkins contrived to balance partially, so that the 
There are many 
and ‘‘ 2”’—these being 

2nd occur 


December 
Sons. 


oil cisterns ”” 


pressure of the steam was relieved. 
‘nossels *’ for engines *‘ 4” 
the chambers 
entries for ** furnace No. 5” : 
rators and four-holed prism generators, each weighing 
and costing £6 13s. each. These 
are not specified elsewhere. In July, Morris and 
Gainham supply a cylinder 6in. bore, 24in. stroke, 
5 ewt., which suggests the early first Perkins’ super- 
pressure horizontal engine. 


On July 
Six-holed prism gene- 


valve or pipes. 


about 4 ewt. 3 qr., 


On March Ilth, 1826, are entered some small 
additional accessories “‘for the Guatemala Mining 
Company.” 

(The books for showing outgoings and names 
of customers are still--May, 1925-—missing from 
the regular sets between 1826 and 1831.) 

All the pages relating to the Water-lane Works 


had been, at some period, very carefully sealed up 


with red wax; but when the book begins again, under 


some very competent book-keeper, at the King’s 
Cross Works, we find a driving and thriving concern 
for the supply of steam-heating plants, showing 


frequent entries against the Adelaide Gallery Steam- 
Gun Company; work done for Perkins, Bacon and 
Co. (steel dies); heating plant with a hydraulic pump 
to Messrs. Escher, Wyss and Co., Ziirich, and, rather 
curiously, a complete heating installation for the 
Chancery Court, Lincoln’s Inn. 

Like so many other inventors of his and other days, 
We read: 


unsuccessful 


Perkins was financially. 
‘Soon after those tests (at King’s Cross with 
uniflow compound under brake) my moneyed 


partner failed and his creditors put the patents in 
Chancery where they still remain.” 
Jacob Perkins (At the Inst. C.E., Feb., 1836). 
‘Large fortunes were made, I believe, from his 
inventions by others, although they brought little 
but ‘ toil and trouble ° to their originator.” 
Joseph Chessborough Dyer, 
Manchester Philosophical Society, 1866. 


It was Dyer who Perkins about 
1808, and who financed him when Perkins with his 
staff of skilled American operatives was “‘on the 
rocks * in London, 1819. Dyer was the friend of, and 
agent for, Fulton, and speaks of the steamer on the 
Thames in the ‘nineties ; was original founder of the 
Manchester Guardian, and built up two fortunes and 
lost them by the Revolution in France and by bank 
smashes in Manchester. A British subject in America 
before Independence was ratified, he came to England 
in 1808 and re-established his nationality. Co-inventor 
of the roving frame, he sent a bonus of £3000 extra 
to Mr. Danforth (in America) on finding, he said, that 
its principle was more valuable than he at first thought 
He became a big-industrialist and established works 
at Gamaches, France. His study of heat and the 
atomic analysis led him to differ with his friend Joule ; 
his views pro-Free Trade, to benefit home trade and 
industry would yet be a little too advanced for 1925, 
His brochure on the Perkins’ system of engraving, 
with exceedingly beautiful and delicate examples of 


*‘ discovered ”” 





and J. Barnett ; but John Hall and Sons often supple- 





the work—like the most exquisite modern photo- 





gravure—(1819) is still extant, as revealed by the 
pencilled initials *‘ J.C. D.”” The Perkins family came 
from Newent, Glos., England. The ‘“ Dyre”’ family 
was settled in America with an estate by grant from 
Charles II. Perkins was ten years younger than 
J. Watt and was buried at Kensal Green. Dyer lived 
mostly in Manchester and built for himself a large 


mansion in its environs-——where Dr. Wollaston, of 
the Royal Society, used to stay with him. In its 
construction he used curved cast iron floor girders 


from plans obtained from Russia, where this systern 
was employed. He died in 1871. He knew Perkins 
processes intimately, but never reveals the slightest 
idea of the value of the uniflow system or of the 
principle underlying great Perkins superheater boilers. 

In this notice of Jacob Perkins and his engines, it is 
not possible to do more than slightly touch upon the 
romance of super-pressure steam. The account book 
of Perkins and Co., between the dates 1826 and 1831 
are missing from the regular series still preserved 


consequently the exact applications of his boiler 
and engines cannot yet be mentioned, as in the cas 
of Watt's and of Stephenson’s. Not until 1827 did 


Perkins really become world-famous for his brilliant 
developments in stationary, marine and locomotive 
engines, and systems of marine propulsion, but all of 
them were so utterly beyond the hi 
of ridicule 


conceptions ot 
and derision 


own age that a trace 


throughout most of the volumimous contemporar 
literature dealing with them in English, Scotch, 
Swiss, French, German and American periodical! 


journals. In the Proceedings ” of scientific societie 
in the annals and in the bibliographies and repertories 
of inventions notably, Schubarth 
‘** Repertorium,” Berlin, 1853 inventions 


and investigations are usually treated critically, but 


as, 


1823 


mechanical 
his 


seriously. 
Perkins was the protagonist of intense superheating 


and with his son, Angier March, applied it to heat 
steam boilers of every type and also to smelting and 


ay 


refining iron in pre-Bessemer days, and with a great 
saving on the usual quantity of coke for each melt 


It became, after Nevill was given the first chance to 
use it, the approved heating system for bakers’ ovens, 
and it was adopted by most of the great national 
buildings, palaces, institutions and large mansions 


and sometimes in France 


The history 


of England and Scotland 

for its economy in heating and warming 
of the latter application would form of itself alone 
a most interesting story dealing with steam pressures 
up to 5000 Ib. to 6000 Ib. per square inch in apparatus 
without orthodox safety valves 

Old readers of THe ENGINEER do not require to be 
told much about Angier March’s marine and stationary 
engine boilers, as heated intensely superheated 
steam in closed tubes, or of his very ingenious steam 


by 


pipe couplings and other small details still in general 
use. Except for the steam gun, which he perfected and 
brought to great efficiency, he did not indulge in the 
attractive, but power problem, but, 
by intensive application and very hard work, and a 


cost ly » Steam 


most engaging method of introducing business in his 
correspondence, made fortune, and was 
succeeded by Loftus, a man of advanced mechanical 
genius, who, like his grandfather, fell a prey to the 
problem of cheap steam power, but in order to realise 
it adopted much lower pressures—400 Ib. to 1000 Ib 
the usual working pressure being 700 lb. per square 
inch, yet discarded the uniflow system for multiple 
expansion biflow working in cylinders usually 
arranged that high-temperature 
steam did not come into contact with any 
at above the pressure of the intermediate, or, 
pound engines, above the pressure of the low-pressure 
The valves and details were admirably 


a go vd ly 


high-pressure 
stuffing 


so 
im com 


cylinder. 
planned, and suggestive of very recent South German 
practice ; for Loftus lived years in advance of his 
time. In 1872 he joined with Robert Francis Fairlie 
in the production of a calculated to 
develop the horse-power hour on about 9 lb. steam 
suitable for waterless countries as Australia, trans 
parched mountainous districts, in 
important addition to the 
distilled water initial supply. This patent embodied 
the Fairlies of 1864, 1865, 1867, 1869 and the Loftus 
Perkins of 1871, and consisted of what, exteriorly, 
is now known as the ** modified Fairlie,’ or the Garratt, 
but, instead of the long locomotive boiler, the total 
length was shortened by means of the Loftus marine 
type boiler, which was practically “all fire-box ”’ 
and tubes, with an exceptionally high 
efficiency, the adhesion weight 
necessary for such extremely powerful locom tives, 


locomotive 


continental, or 


requiring scarcely any 


evaporative 
while absolutely 
was largely provided by the condensers over the front 
and back engines. Instead of the usual high-pressure 
evlinders operating alone and exhausting direct to 
the air, they exhausted into low-pressure tandem 
cylinders, which were set inwards through gapped 
frames, so that they did not exceed the usual gaage 


limits, and the steam did not touch any stuffing 
boxes at above one-third the boiler pressure n 
this occasion of the fiftieth anniversary of the com- 
pound locomotive—* Mallet it is curious to note 


the fact that Loftus Perkins designed compound 
locomotives with such up-to date modern details, in 
1872, three years before Mullet. 

This brilliant but short-lived genius 
exhausting study and efforts to perfect the absorption 
and of attractive 


victim of his 


process of freezing an presence, 


drew to his works at King’s Cross engineers and others 
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interested in very high steam pressures, and where 


the engine-room, with its padded seats, became a} 


rendezvous for frequent visitors as, to name only a 
few, the brothers Charles and Arthur Beresford, Mr. 
Pirrie (of Harland and Wolf, licensees), John Thorny 
croft, Peter Brotherhood, the witty Sir Frederick 
Bramwell, and many others, who discussed, in the 
smoke of big cigars, the problems of the no-oil extra 
high-pressure steam engine, and always with the 
never-too-remote possibility of a sudden dash down 
the Thames on to the open sea on Perkins’ yacht 
Vilga, which embodied the latest advances in very 
high Another visitor to the works was 
Francis W. Webb, and the project for a triple-expan- 
ion, no-oil, condensing, extra high-pressure, express 
locomotive for the London and North Western Rail- 
way went so far that working shop drawings, complete 
every detail, finished for 
these being by Harris, an exceptionally 


pressure. 


in were its construction, 


Mr. 


petent designer, who has died only recently. 


com 








Hydro-Electric Development at the 
Muscle Shoals, Alabama. 
No. I. 


Tue development of water power on a large scale 
at the Muscle Shoals on the Tennessee River, in the 
United States, has been a matter of considerable 
interest in recent years, on account of its engineering 
features, its original military purpose, and its present 
problems in the utilisation of the large amount of 
electric energy soon to be available. 

One of the many problems which confronted the 
United States at the opening of the World War, in 
view of the possibility of America being drawn into 


where the source is so limited and localised, we should 
neglect no provision so easily available as this to make 
the country self-sustaining. Plants producing nitrogen 
for industrial purposes in time of peace would be a 


great national asset in view of their availability to | 


supply the necessary nitrogen in time of war.”’ 


Tre Muscie SHOALS PROJECT. 

One of the several positions proposed for a great 
nitrate plant was at the Muscle Shoals Rapids on the 
in Alabama. Early in 1916 the 


Engineering Association of the South submitted to 


Tennessee River, 


President Wilson and the military authorities a report | 


upon the advantages and possibilities of this site. It 
was pointed out that large had spent 
already in improving the river for modern navigation, 
and that the development of water power at the 
Muscle Shoals could be carried out in connection with 
these improvements. A particular advantage was 
that large supplies of the necessary raw materials 
were within easy reach. Within 60 miles is the second 
largest phosphate rock deposit in the United States, 
the rock containing 70 to 80 per cent. of pure tri- 
calcium phosphate. 
along the river and in its vicinity contains 98 per cent. 
of carbonate of lime, while coal and coke are available 
in large quantities in the Tennessee Valley. Quoting 
from this report :— 


sums been 


“To extract great supplies of nitrogen from the 
atmosphere a large amount of very cheap power is 
needed, costing from 5 to 10 dollars—£l to £2 
horse-power per year, or from one-third to one-fourth 
that of power produced at a large steam plant. For 
the necessary capacity a supply of 200,000 horse- 
power must be available for 90 per cent. of the time, 


and no steam or gas plant could produce power at | 


such a cost. Since electric power would be one of the 
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FIG. 1 


the maelstrom, was the nation’s limited reserve of 
nitric acid and its dependence upon foreign products 
for the supply of that substance. This condition was 
of vital importance from the military or national 
defence point of view, since nitric acid is the indis- 
pensable chemical in the manufacture of high explo- 
sives and smokeless powder. It can be obtained 
from the ammonia recovered in by-product coke 
ovens and by the fixation of atmospheric nitrogen, 
a process which requires a considerable amount of 
electric power at so cheap a rate that only an abundant 
supply of water power for hydro-electric development 
will make it practicable. 

In 1915 Congress amended a Bill for military pre- 
paredness by including authority for an investigation 
to determine the best, cheapest and most available 
means for the production of nitrates for munitions of 
war and for agricultural purposes. The Bill also 
authorised the construction and operation of the 
necessary plants or works, the products to be used for 
military and naval purposes and any surplus disposed 
of under suitable regulations. It was specified, how- 
ever, that such plants were to be built and operated 
solely by the United States Government, and not in 
conjunction with any other industry or enterprise 
carried on by private capital. An appropriation of 
20,000,000 dollars say, £4,000,000—was made 
by this Bill. 

It will be noted that the Bill referred to the peace 
or economic use of nitrates as well as the military 
In discussions of the subject it was pointed out 
that the only source of supply at that time was the 
natural nitrate deposit of Chile, which in time of war 
might be shut off, and Mr. Garrison, Secretary of 
War, in 1915 referred to the use of hydro-electric 
energy in the process of obtaining nitrogen from the 
air as a matter of prime importance in relation, not 
only to national defence, but also to agricultural and 
industrial development. He said : 

“Obviously in the matter of munitions, especially 


or, 


use. 


PLAN AND DIAGRAMMATIC SECTION OF THE MUSCLE 
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SHOALS HYDRO-ELECTRIC SCHEME 


principal surplus products of the generating station, 
the Government could sell this surplus to private 
capital to use in producing a cheap and effective 
fertiliser by combining fixed nitrogen and phosphate 
rock to produce a material that is 60 per cent. plant 
food.”’ 

Furthermore, it was pointed out that for military 
reasons the site must be remote from the seaboard 
and land frontiers and not liable to be endangered by 
estimated 


ice conditions. The expense was at 
12,000,000 dollars—-£2,400,000—for a dam, power 
station and locks, and 8,000,000 dollars—£1,600,000 

for a nitric acid plant, or £4,000,000 in all. Private 


interests could be expected to build fertiliser works 
costing 22,000,000 dollars £4,400,000—and this 
plant could very easily be converted to the manu- 
facture of ammonia gas for the production of nitric 
acid. Summarised, the advantages of Muscle Shoals 
were as follows :—(1) A safe and central position ; 
(2) a large and continuous supply of cheap hydro- 
electric power sufficient for an initial demand of 
120,000 horse-power ; (3) a plentiful and near supply 
of raw materials needed in the manufacture of nitric 
acid ; (4) sufficient power and raw materials readily 
available for the manufacture of war munitions ; 
and (5) favourable conditions as to climate and labour, 
with a local population of native Americans. 

The outcome was that the Government decided to 
build a nitrate plant and to adopt the Muscle Shoals 
site—-see Fig. 1. The plans included the construction 
of a plant capable of producing 150 tons of nitrogen 
compounds daily, and a great dam and hydro-electric 
power station capable of generating from 200,000 to 
600,000 horse-power of electrical energy. Work was 
started in July, 1918. By the time the Armistice was 
signed in November of that year the nitrate plant— 
Plant No. 2—was substantially completed, while 
work on the dam had only commenced. After much 
consideration the Government decided to finish the 
latter, and the power station is expected to be ready 


or 


The limestone rock quarried | 


per | 


] 
| to deliver power from the first of its eighteen units 
sometime during the pressat moath. 

Plans for the full development at Muscle Shoals 
comprise the following works :—(a) Dam No. 1, 
small dam for navigation purposes only, about two 
miles below the main dam, to cost 1,400,000 dollars 
(£280,000); (bh) Dam No. 2, the main dam—Wilson 
Dam—with power station and locks, 51,000,000 
dollars (£10,200,000); (c) Dam No. 3, with lock and 
power station, about 18 miles above the Wilson Dam, 
25,000,000 dollars (£5,000,000); (d) nitrate plant 
| No. 1, a relatively small plant built in 1917, for experi 
mental purposes, at of» 10,000,000 dollars 
(£2,000,000) ; (e) nitrate plant No. 2, built to supply 
nitrates for explosives during the war and completed 
in 1918; its total of 55,000,000 dollars 
| (£11,000,000) included a steam power station of 
100,000 horse-power capacity and the Waco limestone 
quarry ; (f) villages erected for the workers at the 
nitrate plants, about a mile from the Muscle Shoals 
dam, at of 16,000,000 dollars (£3,200,000), 
| include schools, hotels, hospital, roads, 
| streets, sewers, water supply, electric light and power, 
| telephones, and other modern improvements. Thus 
the estimated costs for the entire development aggre 
gate 158,400,000 dollars, or £31,680,000. The pro 
jects for Dams No. 1 and No. 2 are not yet approved 


THe TENNESSEE 


a cost 


cost 


a cost 


houses, a 


RIVER. 

The Tennessee River, formed by the junction of the 
French-Broad and Holston rivers about 5 miles above 
Knoxville, Tenn., flows in a generally north-west and 
| north to the Ohio River at Paducah, 
Kentucky, a distance of 650 miles. The Muscle 
Shoals section of the river extends west from Brown's 
| Island Florence, Alabama, 36} miles. Above 
Florence the watershed area is 30,514 square miles, 
| and the discharge at that point ranges from 8000 to 
| 450,000 cubic feet per second at 


direction 


to 


extremes of low and 
high water. As the river is of a “ flashy’ character, 
|it is subject to rapid fluctuations in its discharge. 
|In the Muscle Shoals, which extend over the greater 
part of the lengt h of this section, the current is rapid, 
| exceeding 10 miles per hour, and the slope is as great 
las 15ft. to the mile, with a total fall of 134ft. The 
| width between the high rocky bluffs forming the 
| banks is from 1000ft. to 9600ft., and is a little more 
| than a mile at the site selected for the Wilson Dam, 
| where the banks are high and steep. 

Originally the Muscle Shoals section of the river 
| eonaianen of a series of rock shoals with steep slopes, 
swift currents and low-water depths as small as 6in. 
at some points. These shoals, separated by deeper 
| pools with slighter slopes, were a complete barrier to 
upstream navigation. Downstream movements could 
periods of high water and with 
| considerable risk. The ordinary fluctuation in river 
| level llft., but the extreme range is 33ft. 
Below Florence there are rock and gravel bars and a 
slope of only 0.62ft. to the mile extending to the 
Colbert Shoals, which are passed by a canal. About 
600,000 horse-power could be generated by the water 
power, of which 100,000 horse-power would be avail- 
able throughout the year. 

As early as 1836 a canal around the Muscle Shoals 
was built by the State of Alabama in order to promote 
river navigation. This canal was 60ft. to 70ft. wide, 
with a 6ft. depth of water; it had seventeen locks, 
32ft. by 120ft., each of 5ft. lift. But the shoals and 
other obstructions remaining in the river above and 
below the canal still restricted navigation to such an 
extent that the canal did not prove of very much 
value, and the number of vessels using it was so small 
that the canal was abandoned in 1857. 

In 1871 the matter was taken up by the Federal 
or United States Government as part of a project for 
making the Tennessee River navigable from the Ohio 
River to Knoxville, a distance of 650 miles. Begin- 
ning in 1875, the canal was rebuilt on a larger scale 
and extended downstream to Florence, to include the 
Little Muscle Shoals, giving it a total length of about 
15 miles. This canal is formed largely by a rock 
embankment separating the canal from the river 
channel and has a bottom width of 60ft. There are 
nine locks, 60ft. by 300ft., of which the first is a guard 
lock, while the others have lifts ranging from 5ft. to 
13ft. at extreme low water and give a total lift of 


ibe made only at 


is about 


85ft. The improved canal was opened to traffic in 
1890. About 5 miles upstream from the Muscle 
Shoals canal a short canal was built around the 


Elk River Shoals. It is 1} miles in length, with two 
locks giving lifts of 4ft. and 13ft. The vessels operated 
in this navigation are mainly stern-wheel steamers 
of 28in. to 36in. draught and a capacity of 50 to 150 
tons, towing barges of 75 to 200 tons capacity. 
With the completion of the Wilson Dam the pool 


above the dam will drown the old Musele Shoals 
locks Nos. 9 to 3, leaving. only locks Nos. 1 and 2 in 


operation, as well as the two locks of the canal at the 
Elk River Shoals. Two new locks at the Wilson Dam 
will give a combined lift of 92ft. 

The power available throughout the year is about 
100,000 horse-power, with 140,000 horse-power avail 
able for about ten months, 306,500 horse-power for 
six months, and the maximum of 600,000 horse-power 
for two and a-half months. There is no storage of 
water for power, as raising the pool level would involve 
heavy charges for damage to lands flooded, while 
lowering the level would reduce the depth below that 
required for navigation. 








In the general view of the Wilson Dam—the upper 
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engraving on page 12—-which is reproduced from a 
photograph taken from an aeroplane, the power- 
house site is at the right, with excavation for the tail 
pit, beyond which the white streak marks the dis- 
charge from the thirteen bottom sluices. The main 
portion of the dam extends across the river and the 
long white wall on the downstream side indicates 
the position of the lock. The lower engraving on page 
12 shows a nearer view of the tail pit and the down- 
stream side of the power-house, with the main part of 
the dam at the left. On page 8 are drawings of the 
elevations and plan of the dam, as well as of typical 


sections. 








INSTITUTION OF MECHANICAL ENGINEERS. 


NEWCASTLE-UPON-TYNE SUMMER MEETING. 

THE summer meeting of the Institution of Mechanical 
Engineers will be held in Newcastle-upon-Tyne and will 
begin on Monday, July 6th. 
The principal reason for the selection of Newcastle as 
ve centre for the summer meeting is that 1925 marks the 
centenary of the opening of the Stockton and Darlington 
Railway on September 27th, 1825, when the first passenger 
train travelled from Stockton to Darlington, drawn by 
George Stephenson’s Locomotion. During the meeting 
arrangements are being made, through the kindness of the 
London and North-Eastern Railway Company, for a 
special visit to be made to Darlington, to give members an 
opportunity of paying a tribute to the memory of the first 
president, and his achievement which has done so much 
for the civilisation of the world. The railway company 
is providing special trains between Newcastle and 
Darlington on Wednesday, July Sth, and is entertaining 
the members to luncheon and tea. In the afternoon a visit 
will be made to an exhibition of locomotives, rolling stock, 
railway relics and working models, to which all the British 
railways have contributed. 


t} 


OUTLINE PROGRAMME. 

Tuesday, July 7th.—10 a.m., the Right Hon. the Lord 
Mayor of Newcastle-upon-Tyne, Alderman Walter Lee, 
and the members of the Local Reception Committee will 
the members in the King’s Hall, Armstrong 
The president, Sir Vincent Raven, will give a 
“The Centenary of the Locomotive,” 

the Physics Lecture Theatre. A paper entitled ‘‘ The 
Three-cylinder High-pressure Locomotive,” by Herbert 
N. Gresley, C.B.E., member of Council, will be read and 
discussed. The afternoon will be devoted to visits and 
excursions. In the evening a civic reception in the Grand 
Assembly Rooms will be held, by invitation of the Right 
Hon. the Lord Mayor of Newcastle-upon-Tyne, Alderman 
Walter Lee, and the Lady Mayoress, on behalf of the City 
Council. 

Wednesday, July 8th.—Visit to Darlington and Institu- 
tion dinner in the Grand Assembly Rooms. 

Thursday, July 9th.—Alternative whole-day visits to 
the works of Sir W. G. Armstrong, Whitworth and Co., 
Ltd.; Swan, Hunter and Wigham Richardson, Ltd., 
and the Newcastle and Gateshead Water Company ; 
R. and W. Hawthorn, Leslie and Co., Ltd., and A. Rey- 
rolle and Co., Ltd.; or to Rothbury and Cragside by motor 
char-a-bancs. In the evening a reception and dance will 
be given in Armstrong College, by invitation of the New- 
castle Reception Committee. 

Friday, July 10th.—Alternative whole-day visits to 
Roman wall and camp or to Ashington Coal Company. 


1 
weicome 


short address on 








UNIT LOADINGS FOR RAILWAY AND 
HIGHWAY BRIDGES. 


Tue British Engineering Standards Association has now 
published the British Standard Unit loadings for railway 
bridges of 4ft. 84in. gauge and over and for highway 
bridges, together with complete tables of the maximum 
bending moments and corresponding total equivalent 
uniformly distributed loads, and also maximum shears on 
main girders and maximum cross girder or pier reactions 
for spans from 4-300ft. The tables are calculated for each 
foot of span up to 50ft., and thereafter from 50ft. to 100ft. 
by intervals of 2ft. and from 100ft. to 300ft. by intervals 
of 5ft. Approximate metric equivalents of the English 
figures are given for the convenience of users in countries 
in which the metric system has been generally adopted. 

Che Ministry of Transport in the requirements for pas- 
senger lines and recommendations for goods lines in regard 
to railway construction and operation, 1925, has recom- 
mended a loading of 20 units for heavy main lines with 
lower multiples for lines with lighter loading, and for road 
bridges in Great Britain carrying ordinary main road the 
load recommended is 15 units. 

lables of British Standard Unit loadings for railway 
girder bridges for medium and narrow-gauge railways are 
in course of preparation. : 

The new publication is designated Appendix 1-1925 of 
No. 153, and may be obtained from the B.E.S.A. Publica- 
tions Department, 28, Victoria-street, S.W. 1, price Is. 2d. 
post free. 








Petrol Locomotive for Oil Refinery. 


THE internal combustion locomotive— illustrated by the 
engraving above—is one of several recently supplied by 
the Drewry Car Company, of 13, South-place, London, 
E.C, 2, to the Anglo-Persian Oil Company, and is note- 
worthy on account of the precautions which have been 
taken to prevent any liability of fire, or explosion, while 
the engine is used in the danger zone of the owners’ refinery. 

In general design, the locomotive, which is of a sturdy 
type, follows the makers’ standard practice, which has 
already been described in THe EN3INEER on several occa- 
sions, and thus need not be enlarged upon here. The 








engine, has four coupled wheels which are spaced at 3ft. 6in. 
centres, and are driven by means of a jack shaft and 
side rods through a two-speed gear-box with gear in con- 
stant mesh. The petrol engine, which is of the company’s 
special design, develops 45-50 brake horse-power, and has 
four cylinders 5in. in bore by 6in. stroke. The driving 
wheels are 2ft. 3in. in diameter and the two speeds are three 
and six miles per hour respectively. The gauge of the 
wheels is 3ft., and the total weight of the locomotive in 
running order is approximately 7 tons. Cooling is effected 
by means of large capacity twin tubular radiators and two 
fans are fitted. There is accommodation for 40 gallons of 
fuel. 

In order to prevent any flame from the exhaust causing 
danger while the engine is at work, the exhaust manifold 
is cast with a number of exterior ribs, or fins, and these 
ribs are continued throughout the length of the pipe, as 
shown in the engraving, right up to the silencer, which is 
mounted on the roof of the cab. The effect of these ribs 
is, of course, to cool the pipe to such an extent that a flame 
cannot persist if it ever starts from the engine. There is 
with every petrol engine an occasional liability for an 


usual manner, it is clamped by means of pointed dogs to the 
side of a vertical frame. This frame is mounted on the 
travelling carriage by transverse arms pivoted to the 
frame at one end and to brackets on the carriage at the 
other. The arrangement is very similar to that of an old 
fashioned parallel ruler. ‘The connecting arms are pro 
vided with locking gear, controlled by a foot pedal, so that 
the whole system of linkage may be made rigid or free 
to swing. An adjustable fence is provided near the saw 
itself, against which the sawn face of the log may bear, 
and thus determine the thickness of the board sawn. 

In operation, the fence is set to the desired thickness, 
and the log carriage is set in motion with the arm locks 
Then, as the carriage moves forward the log, on 


free. 
and the angu 


account of its inertia, tends to lag behind, 
larity of the arms pushes the log out, away from the 
brackets, against the fence. The pedal is then depressed 
to lock the arms and a cut made along the log. At the 
end of the stroke, the lock is released and immediately 
the carriage starts to return the log will swing back clear 
of the saw, so that it does not rub against the teeth during 


the idle stroke. The next cut is made in the same way 








explosion to blow back through the carburetter, and such 
a happening might be very dangerous in the case of this 
locomotive. The suction is consequently taken through a 
substantial cast iron air vessel fitted with a light non 
return valve. In the event of a blow-back this valve 
closes immediately and the vessel is strong enough to with 
stand the force of the explosion until the gases cool down 
and normal operation is resumed. Any liability for sparks 
to be struck between the high-tension leads to the plugs 
and the framing, in the event of a connection shaking 
loose, is obviated by threading the leads through spiral 
springs fixed to a vulcanite board. If a lead does come 
off its plug the spring straightens out and holds the lead 
clear of all earthed metal parts. 








EXHIBITION OF AUTOMOBILE INVENTIONS. 


THE Society of Motor Manufacturers and Traders has 
placed at the disposal of the Institution of Automobile 
Engineers the gallery of the New Hall at Olympia for the 
period of the Commercial Vehicle Exhibition, which is to 
be held from October 29th to November 7th. The Council 
proposes to organise an exhibition of inventions connected 
with mechanical transport in this hall, the only condition 
being that the invention shall not have reached the stage 
of production. 

It is proposed to make a nominal charge of £2 2s. for 
each exhibit, and this will include space on counters pro- 
vided by the exhibition authorities, season ticket for the 
period of the Show for the inventor, and space, with a 
certain amount of descriptive matter, in the exhibition 
catalogue. The Council of the Institution reserves to itself 
the right to refuse any invention which appears to be 
unpractical or to have reached the stage of production. 

In order to ascertain whether there is a prospect of such 
an exhibition being well supported, inventors are invited 
to submit brief particulars of their devices to the Secretary 
of the Institution of Automobile Engineers, Watergate 
House, Adelphi, W.C. 2, if they are prepared to exhibit 
under the above conditions. 





A BAND SAW RELIEVING DEVICE. 


A novet form of vertical band saw for breaking down 
logs, which has found some vogue in France, is being 
introduced into this country by Mr. John T. Pickles, of 
Hebden Bridge, and is peculiar in that inertia is used for 
the transverse feed of the log into the cutting position and 
for its retraction from the side of the saw during the 
return stroke of the carriage. 





Instead of the log resting on the top of a cradle in the 








45-50 H.P. PETROL LOCOMOTIVE FOR AN OIL REFINERY 


The mechanism is simple ana mgentous, and provided it 
does not jam the log against the fence, so hard as to strain 
the framing, should be quite effective. 

These machines are made for sawing logs up to 4in. 
in diameter by 30ft. long, and weigh about 10 tons each 





A LARGE ITALIAN MOTOR LINER. 


IN our issue of June 19th a short account was given of 
the two 23,500-ton twin-screw motor passenger liners which 
are being constructed by the Cantieri Navale Triestino, 
Malfoneone, for the Consulich Navigation Company otf 
Trieste. The vessels are each of 631ft. 3in. in overall length 
with a breadth moulded of 79ft. 6in. and a depth of 
45ft. 6in. They will be propelled by two sets of double 
acting four-cycle eight-cylinder Burmeister and Wain type 
oil engines, designed for a total output of 24,000 shaft 
horse-power, at a speed of about 105 rev olutions per minute. 

A motor liner of still larger power and size is, however, 
to be built at the Ansaldo Yard, near Genoa, for the Italian 
General Navigation Company of that city. This new ship 
will be of the quadruple screw type, with the following 
Overall length, 706ft.; breadth 


approximate dimensions 
The propelling 


moulded, 82ft. 6in.; depth, 5lft. Sin. 
machinery will comprise four sets of double-acting two 
evele four-cylinder engines of the M.A.N. type, designed 

output of 28,000 shaft horse-power, at a 
25 revolutions minute. The auxiliary 
machinery will include eight Diesel electric generating 
sets of the M.A.N. four-cycle type, aggregating some 
further 4825 brake horse-power. The total engine 
power will be larger than that installed on any other ship 
yet built. The main bed-plates, columns and reciprocating 
parts for the engine will be built in Italy, but the cylinder 
liners, piston, cylinder covers, valve g°ar, fuel pumps and 
manufactured at the M.A.N. 


for a total 


speed of 1 per 


air compressors will be 


works at Augsburg. 








THE death took place in a nursing home in Glasgow on 
Wednesday, June 24th, of Mr. William Arnot, one of the 
pioneers of electrical lighting in Glasgow. When the post 
of electrical engineer was instituted in Glasgow in 1890, 
Mr. Arnot applied for and received the appointment. He 
was responsible for the employment of electricity for 
street lighting, and on the growth of the demand for the 
new form of illumination he advised the laving down of 
power stations at St. Andrew ‘’s Cross and at Port-Dundas. 
Prior to the completion of the stations, however, Mr. 
Arnot retired from the service of the Corporation. In 
1898 he took up private business and continued to practice 
until the time of his death 
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Railway Matters. 


Tur Transandine Railway crosses the boundary between 
Chili and the Argentine in a tunnel 10,391ft. in length 
and 10,512ft. above sea level. The railway company has 
provided a loud-sounding electric bell at that point to let 
the curious know when they pass from one state to another. 


THe special train that took the delegates of the Inter- 
national Railway Congress to Swindon on Wednesday of 
last week was given the timing corresponding to the 
3.45 p.m. Swindon to Paddington, which does the 77} 
miles in 75 min., or at an average speed of 61.8 miles per 
hour 


Receipts from the operation of Chinese Government 
Railways for the vear 1924 showed a decrease of 1,505,643 
dollars, as compared with those for 1923. The net operat- 
ing revenues earned in the vear fell by 4,638,623 dollars, 
and the surplus for the period decreased by 1,111,716 
dollars 


As we go to press the place for the eleventh session of 
the International Railway Congress is probably being 
determined. As related in this coluran on December 19th 
last, the hope was expressed in the United States that, 
despite the Spanish Government's invitation to Madrid 
in 1930, the Congress would again he held in Washington. 


We heard interest at the Railway Congress 
that the American railway people cannot yet make up 
their minds which particular first railway event in American 
For the time being they are 


with 


history they shall celebrate. 
only concerned over the 150th anniversary next year of the 
of the Declaration of Independence on July 4th, 





As recorded in this column on January 2nd last, the 
wages of all railwaymen under the conciliation scheme were 
advanced 2s. per week as from January Ist, 1925, in view 
of the cost of living having risen from 69 points above the 
1914 level in July, 1924, to 81 on December Ist. As the 
cost of living is now down to 72 points a reduction of Is. 
will have to be made as from July Ist. The change is 
Is. tor every five points variation. 


ir is now officially announced that the Southern Com- 
pany’s electrical services between Holborn, St. Paul's, 
Victoria, and Orpington, and between St. Paul's and the 
Crystal Palace, will be brought into use on July 12th. On 
the same day the original electrification from Waterloo 
to Claygate will he extended to Guildford and a new service 
will be brought into use from Raynes Park to Dorking 
rid Epsom and from Leatherhead to Effingham Junction. 


Tue Vale of Rheidol Railway, a 2ft. gauge line, runs 
Aberystwyth to Devil's Bridge. It was owned by 
an independent company until absorbed by the Cambrian 
just before the war, and is now the property of the Great 
Western. It has a station of its own a short distance to 
the east of the main line station. For some time the 
Great Western has been negotiating with the local authori- 
ties for a diversion of the Vale of Rheidol branch so that 
it could use the main line station, which is now being 
Agreement has now been arrived 
at and the change will be made this summer 


trom 


rebuilt and enlarged 


THe junction situated between Euston-square and King’s 
Cross stations on the Metropolitan Railway, that will give 
access to and from the Widened Lines between King’s 
Cross and Moorgate-street, will, it is hoped, be finished by 
the end of the year. The Widened Lines are to be equipped 
with automatic and semi-automatic signals and will be 
Many of the trains that now 
terminate and start their journeys at Aldgate may be 
Moorgate-street instead, and the 
additional lines will permit of more trains to and from the 
latter Such further 
doubt be necessary in consequence of the opening of the 
Wattord branch about the end of the year 


available as relief lines. 
expected to do so at 


station. accommodation will no 


With a view to obtaining a reliable type of stress and 
deflection recorder which can easily be used on steel bridges, 
the German State Railways have organised a prize com- 
petition for such instruments. In order to meet the wishes 
of some of the competitors and to arquse still further in 
terest, it has been decided to extend the final date of entry 
for the competition from June Ist, 1925, to April Ist, 1926, 
when all competing instruments must be handed in. It 
is expected that the practical tests will occupy some four 
The competition is international in character, 
but the rules of the contest will be framed on the lines of 
those laid down by the institutions of German architects 
The prizes offered will, we learn, not be 
affected in any way by the extension in the entry date 
referred to above. 


months 


and engineers. 


A\N important step was taken recently by the railway 
companies when they invited the leaders of all the trades 
unions concerned—not alone the railway unions—to a 
round table conference to discuss ways and means whereby 
the high wages bill of the railways might be reduced. We 
have reason to believe that the invitations were given in 
confidence, but it is now known that the meeting was held 
at the Midland Grand Hotel on Thursday of last week. 
The conference was singular, in that no general managers 
were present and the talk was quite informal. A hopeful 
feature is that the railway representatives submitted no 
definite proposa!s, and the whole procedure is a departure 
trom the customary method of making propositions and, 
if not accepted, taking them to the Central Wages Board 
and then to the National Wages Board for decision. 


\r the time of the scarcity in tonnage it was hoped to 
reduce the necessity of carrying coal from Scotland and 
South Wales to Ireland by developing the Wolfhill and 
Castlecomer collieries. The Great Southern and Western 
Railway, at the request of the Board of Trade, took up 
certain sections of its main line to provide the necessary 
rail communication, and in 1922 the company submitted 
to the Board of Trade an estimate of £44,763 for restoring 
the main line. As the Ministry of Transport had by then 
come into existence the matter was referred to that body, 
which replied that it was no longer a concern of the British 
Government, but of that of the lrish Free State. A petition 
of right eventually was lodged, but was dismissed by Mr. 
towlatt. The Court of Appeal reversed that 
judgment, but in the House of Lords on June 18th the 
original order was restored 


Justice 


Notes and Memoranda. 


Tne 100-ton shipyard fitting-out crane which has just 
been commissioned at the yard of the Burrard Dry Dock 
Company, North -Vancouver, is said to be the most 
powerful crane on the Pacific coast of America. It was 
built by Cowans, Sheldon and Co., of Carlisle, and the jib 
has an outreach of 80ft. 

For heating the filaments of wireless valves Dr. J. H. T. 
Roberts is reported to have invented an exceptionally 
efficient thermopile composed of special alloys which vield 
a high E.M.F. The thermopile is reported to give | ampére 
at 6 volts at a cost of a farthing per hour for gas—a per- 
formance far in advance of that of other apparatus of this 
class. 


Accorpinc to a report from Helsingfors, a Finnish 
inventor has improved upon the rotor principle of ship 
propulsion, which was introduced by Herr Anton Flettner 
The new wing-rotor, as it is termed, is stated to be capable 
of producing its own driving power, rendering the use of 
an euxiliary engine unnecessary. According to reports the 
invention is expected to be of practical value 


HyprRo-ELEcTRIC developments in Switzerland increased 
80,000 horse-power during 1924, and other plants with a 
total capacity of 320,000 horse-power are now under con 
It had been feared that power 
sites were being developed too rapidly, but energy to be 


struction or contemplated. 


in plants now under construction is already 
Much of the demand for this power is for export 


developed 
called for. 


to neighbouring countries 


Tue Bureau of Standards at Washington, U.S.A., has 
issued the report of the Visiting Committee, in which 
great emphasis is laid on the value of research work con- 
ducted by a national institution. Numerous examples 
of savings effected by such research at the Bureau of 
Standards are given, and it is stated that in the motor car 
industry the combined result is a saving of 155,000,000 
dollars per year to the American public. The value is also 
emphasised of basic research undertaken without reference 
to its direct value, but often of the utmost use in connection 
with subsequent discoveries. 


In broadcasting last Saturday night the 
various processes of work in the Nunnery Colliery, the 
Sheffield Relay Station gained the distinction of being 
the first relay station to broadcast a complete half hour's 
programme to the British Isles, apart from the London 
The microphone was installed in the Park Gate 
seam at a depth of 750ft. The distance from the pit shaft 
to the coal face is one mile. The various noises, which were 
explained by the manager of the mine, were those of the 
coal-cutter, shot-borer, explosion of shot, fall of coal, filling 
of tubs, noise of trains, and signalling apparatus of the 
cages. 


concert. 


THE party of members of the Glasgow Corporation, 
which last week made the annual inspection tour of the 
Loch Katrine waterworks, had an opportunity of viewing 
the fine new roadway which has been built along the north 
shore of the Loch and which is being continued to Strone 
At Stronachlacher extensive alterations to the sluices, 
inlet basins, and aqueducts are nearing completion, these 
changes being necessary owing to the raising of the water 
level in the Loch. A new pier has also been made at Stron- 
achlacher, while a power station, recently built, provides 
the lighting and heating for the residential buildings and 
works. 

Tue British Broadcasting Company's engineers, states 
the Wireless World, are fully alive to the requirements of 
districts which are likely to become cut off from a broad 
casting service through the removal of the high-power 
Listeners who have paid for 
licences, as well as the potential millions who are without 
service, W ill not be ov erlooked in future schemes of develop- 
Only about 78 per cent. of the total population is 
o additiona! stations are 
contemplated in the meantime, but schemes have been 


station from Chelmsford. 


ment. 





at present served by cry stal : 


formulated whereby between three and four million more 
listeners might be brought in by other means 3v the end 
of this year 90 per cent. of the population might very well 
be served with crystal facilities. 


LISTENERS to broadcast telephony programmes in all 
European countries will follow with interest a conference 
convened by the Office Internationale de Radiophonie 
to take place at Geneva on July 6th and 7th. Invitations 
have been sent from Geneva to the technical staff of every 
broadcasting organisation in Europe, whether that organisa - 
tion is actually engaged in broadcasting or makng plans 
for commencing operations next autumn. The prime 
object of this conference is to secure mutual agreement upon 
a system whereby the existing European stations, and the 
several projected or actually in course of erection, can 
operate at their highest possible efficiency without any risk 
of mutual interference and consequent disappointment to 
listeners. A memorandum on the subject, together with 
a proposal for future working, has recently been forwarded 
to the Office Internationale at Geneva by Captain 
Eckersley, chief engineer of the British Broadcasting Com- 
pany. This has been circulated throughout Europe, and 
will be a basis for discussion. 


A GREAT obstacle to commercial organisation in isolated 
parts of the world is the absence of developed telegraph 
and telephone systems, giving facilities for rapid com- 
munication upon which frequently depends the success 
of a business venture. To overcome this an increasing 
number of firms in various parts of the world are installing 
wireless apparatus to keep their remote branches in touch 
with headquarters. One of the latest concerns to employ 
wireless in this way is the Royal Dutch Shell Group, which 
has installed Marconi equipment to enable the outlying 
properties in South America to maintain telephonic com- 
munication with the local headquarters. The transmitters 
in use have a power of 4 kilowatt; the receivers have 
five valves and are self-contained in a teak box which 
forms a travelling case should the receivers be required for 
portable purposes. ‘The Sarawak Government is installing 


Marconi telegraph and telephone equipments in two of 
its wireless service stations, and is also opening up new 
lines of communication by the use of further equipments 





sounds of | 





of a similar construction, 








Miscellanea. 


Tus 700. ex-German floating dry dock, which left 
Sheerness on June Ist in charge of six naval tugs and de 
stroyer escort, arrived safely at Malta on Saturday, June 
27th. It is understood that the dock will be utilised for 
the docking of capital ships in the Mediterranean Fleet. 


DISAPPOINTING results in the working of both the gas 
and electricity undertakings of the Potteries, which each 
have a capital in round figures of a million pounds, were 
reported to Stoke-on-Trent City Council on Thursday, 
June 25th. <A loss of £2993 was notified on the gas under 
taking, and a net profit of £2600 on the electricity under 
taking, as against £12,111 in the previous year. 


AT the last meeting of the Spilsby Rural District Council 
it was decided to offer no opposition to the Government's 
scheme for the erection of a “ beam” radio-telegraph 
station at Winthorpe, near Skegness, to communicate with 
Australia and India. The Marconi Company's engineers 
have inspected the site. Central control from London will 
be employed, and the masts will be 300ft. high. 


In the House of Commons Mr. Baldwin, replying to a 
recent question, said that every effort was being made to 
expedite the consideration of the report of the Expert 
Committee on Electrical Development. In view, however, 
of the very important issues involved, some time must 
necessarily elapse before the Cabinet Committee which 
was examining the matter could complete its labours, 
and he was therefore not yet in a position to say when a 
report of the Committee might be expected. 


Durinc Committee stage on the Shannon Electricity 
Bill in the Irish Free State Senate, Sir John Purser Griffith 
suggested that the Government should have powers to 
utilise not only the waters of the Shannon, but those of 
every river in the country for the purpose of generating 
electricity. He had no faith in the Siemens-Schuckert 
plans for the Shannon scheme as embodied in the Bill ; 
he would like to see the Bill made a truly national measure, 
because there was very little hope of electricity under 
takings being started in the Free State by private enter 
prise. 





A FURTHER conference to discuss questions arising out 
of the men’s application for an advance of wages has been 
fixed by the Engineering and Allied Employers’ National 
Federation and the Executive of the Engineering Trade 
Unions for July 23rd in London. At their recent meeting, 
it will be recalled, the representatives of the workers 
decided, while adhering to their previous policy, to meet 
the employers for the purpose of hearing further explana 
tions of their proposals; an earlier date for the new con 
rerence was desired, but it was found that engagements 
on both sides did not permit of a meeting before July 23rd. 


THe ss. Strathcona II., belonging to the Royal National 
Mission to Deep Sea Fishermen, which has been purchased 
to replace the Strathcona, which was lost in the Newfound 
land Seas two years ago, has been equipped with a special 
wireless apparatus and is the only ship belonging to the 
Mission to be fitted with a wireless transmitter, though 
other of the Mission's ships carry wireless receivers. The 
transmitter is the standard Marconi }-kilowatt quenched 
spark installation for ships, and the receiver has been 
specially constructed to receive all wave lengths up to 
26,000 m., thus covering all transmissions of meteorological 
bulletins, time signals, &c., which will be of especial value 
to the fishing fleets. Only one valve is employed im this 
receiver, and inductive coupling is used, which makes the 
tuning very selective. 

York Herald at Berlin 
months the 


THe correspondent of the Neu 
states that after negotiations lasting many 
French and German industrialists have reached an agree 
ment for the formation of a Franco-German Iron and Steel 
Trust. The agreement reached, it is said, is largely respon 
sible for the preparations already under way by the 
French Government for the evacuation of the Ruhr, and 
may perhaps be regarded as the biggest single event since 
the adoption of the Dawes plan in so far as its effect on 
future Franco-German relations is concerned The con 
ditions of the agreement, it is said, are that France receives 
the right to export 1,700,000 tons of iron ore from Alsace 
and Lorraine, Sarthe, and Luxemburg to Germany 
annually, but German and French heavy industries retain 
full control of their respective home markets, while a joint 
syndicate is to be formed for operation in foreign fields 
Orders received by this syndicate will be divided accord- 
ing to fixed programmes between the French and German 
participants. The conditions of the agreement also pro 
vide for the formation of a separate syndicate for the 
control of output. 


On Monday, June 29th, the American Ambassador 
unveiled a tablet which has been placed in the hbrary of 
the Royal Aeronautical Society to the memory of the 
British and Americans who lost their lives in the disaste: 
to the airship R 38 (Z.R. 2) over the Humber on August 
24th, 1921. H.M. A. 38 was originally designed in 1918 for 
war purposes for the British Navy, but early in 1921, 
when half completed, she was sold to the United States 
Navy. On her fourth and last trial flight she was manned 
by a mixed crew of Royal Air Force and United States 
Navy officers and men, and also carried civilian representa 
tives of the design staff and of the research staff at the 
National Physical Laboratory. At 5.37 p.m. on August 
24th she broke her back while carrying out rudder tests 
and fel! into the Humber in two portions, only four of the 
occupants being saved. The Council of the Royal Aero 
nautical Seciety decided to raise a fund with the dual 
purpose of providing a memorial tablet in the library of the 
Society and of stimulating the continuance of interest m 
The latter object has been 
Memorial 


airship research and progress. 
effected by the inauguration of the “R: 
Prize,’’ which has been awarded each year since 192° for 
the best technical paper on airships received by the 
Council. The memorial tablet, which has been unveiled, 
was designed by Mr. Paul Cooper. The lower. part records 
the names of all those lost, under the appropriate shields 
of the Royal Air Force, United States Navy, the Institution 
of Naval Architects and the National Physical Laboratory. 
It is completed by the inscription: **'To the memory of 
those who died in H.M. airship R 38, which failed and fel] 
August 24th, 1921.” 
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THE WILSON DAM ACROSS THE TENNESSEE RIVER AT MUSCLE SHOALS 


(For deser iption see page 9) 


VIEW OF THE DAM TAKEN FROM AN AEROPLANE 
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DEATH. 





Os the Ist July, at 90, Kensington Park-road, W.11, 





REGINALD Empson Mippietron, M. Inst.C.E., M.1. Mech. KE 
F.S.1., &c., aged 81 years 
ERRATUM. 
Puecrric RaiLway STANDARDISATION In the leading article 


on railway electrification appearing in our last issue we said, 
owing to a slip of the pen, that large electric locomotives recently 
built in America collect 50-cycle current, That is not so 
All the engines equipped with phase converters motor 
generators collect 25-cycle current 


and 
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Unemployment. 


So much has been already said about unemploy- 
ment, so many people have studied it profoundly, 
and so many cures or palliatives have been 
examined or tested that it may seem scarcely worth 
while to discuss it again. Yet the debate in the 
House of Commons on Monday last invites our con- 
sideration if only on account of the honest and 
admirable speech which was delivered by the 
Prime Minister. Mr. Baldwin does not suffer from 
the illusion that unemployment can be stopped by 
Parliament, and he made an effort, which his 
opponents sought to defeat, to raise the whole 
subject out of the political cockpit. Whatever 
politicians may think of a Prime Minister who 
hesitates to make claims which he knows he will 
find difficulty in maintaining ; who refuses to take 


advantage of the speeches and failures of his pre- | 


decessors in office; and who seeks to elevate a 


| wrangel into a debate, all who are intimate with the 


industries of the country appreciate the necessity 
of a clear statement of facts free from political bias 
and from vague promises of performances which 
history has shown over and over again Parliament 
is unable to effect. Unemployment is no new 
thing. Ever since the industrial era began there 
have been recurrent periods of bad trade, and we 
are not aware that in a single instance the action 
of any Government in the world has retarded their 
arrival or hastened their departure. All that 
Parliament can do, apart from the execution of 
relief works, is to facilitate trading conditions. 
It cannot produce a demand that does not exist, 


and, as we have seen in the case of housing, it is | 
powerless to increase output in the face of the 


opposition of an industry. 
There are two aspects from which the depressed 


position of the trade of the country may be| 


regarded. One is that it is not our own fault and 
the other that it is. It is impossible at the present 
day to say quite definitely which point of view 
should be taken. In the familiar ten-year trade 


| cycles it was fairly safe to assert that the country 
was no more responsible for the hollows in the 
| waves than it was for the crests. Influences beyond 
the control of any single country were at work to 
make or mar us. Even the heavens conspired for 
our advantage or distress. A bad harvest, a bad 
cotton crop, a disastrous wool clip brought the 
purchasing power of the world down and trade 
suffered a set-back. On the other hand, fine weather 
followed by plentiful harvests of all kinds filled the 
pockets of purchasers, and trade abounded In 
how far the conditions of the present slump resemble 
those of normal trade cycles we cannot say, but 
this much at least we have reason to believe, that 
this country is not an isolated sufferer and that the 
trade of other European countries is not as rosy 
as it is sometimes made to appear. It is at least 
possible that we are in the trough of an ordinary 
depression to which there is added a secondary 
depression of about equal magnitude peculiar to 
certain industries of this country. If this is the 
case we may expect in the course of a year or two 
recovery from part of our complaint ; from that 
part which we call the normal cyclical depression 
Shall we recover from the remaining portion / 
We speak now only of the industries with which 
we are concerned, the industries which for the most 
part are those suffering most severely at the present 
time. Mr. Baldwin spoke in admirable terms of the 
necessity of allying science with manufactures 
Of the importance of that alliance it is impossible 
to speak too highly. It is an absolute essential to 
progress ; in its absence we cannot hope to compete 
with other countries. But we must not fall into 
the easy mistake of supposing that such an alliance 
is all that is needed. Science is the beginning of 
industry, not its continuance 


The industry must 

be carried on by the factory and its organisation 
and we believe it is just there that the weakness 
of this old manufacturing country will be found. 
We have, it is true, many fine new works and 
shipyards ; but we have also a great many that 
| are antiquated, and we are continually handicapped 
| by the effort to combine modern scientific pro- 
; cesses and methods with works which were built 
| for the methods of half a century and more ago 
| We have, particularly during the past few years, 
| seen examples of capital expenditure on a magnifi- 
cent scale, but on the whole it must be admitted 
that British manufacturers have been more chary 
about the modernisation of works than America 
or Germany. As a matter of fact, for a long period 
we found it profitable to adhere to old plant. 
Labour was relatively cheap, our markets were 
established, and we could carry on very well against 
such opposition as we had to meet. But a great 
|change has taken place. Not only have we to 
|meet much greater competition from countries 
outside the Empire which have hastened to increase 
their engineering production, but we are confronted 
with the fact that in several lands within the 
Empire engineering is advancing so rapidly that 
the old dependence on the Mother Country is dis- 
appearing. Searched to its foundation, the problem 
resolves itself into this: Can we hope, with the 
prospect of foreign trade steadily diminishing, to 
| support a population of forty-five millions in greater 
comfort than a smaller population enjoyed ten 
years ago? We fear there is but one answer to 
it. Something indeed might be done by the re- 
juvenation of old works and the general improve- 
ment of industries, but unless we can get more 
|foreign trade than we had before the war—an 
unlikely consummation—the probability is that 
we shall find it impossible to support so large a 
population as at present. Economists tell us that 
with the coming of the industrial era in Great 
Britain the. population rapidly increased because 
means of support were easy to find. We may 
assume that, by the converse process, it will 
decrease automatically when means of support 
| diminish. 


admit, no helpful policy in that 
philosophic point of view. It takes us nowhere. 
| Is there nothing that can be done now? Nothing 
|that will delay the decrease of our population / 
| We agree with Mr. Baldwin that the Government 
ean do but little and that industries must help 
themselves, yet as we believe one of the first steps 
|to be the modernisation of antiquated factories, 
| we were glad to observe his statement that the 
Government was prepared to give facilities for 
| the ‘“ modernising and repairing of plant in works.”’ 
| There are many, many works in the kingdom that 
would do well to take advantage of that offer. 
| But, as we have suggested, the improvement of 
| factories only takes us part of our road. The 
rest of it lies by a harder path. With all our fac- 
with allied to 


There is, we 


'tories set in order science firmly 
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. . . | 
industry, we might support our present population 


in the standard of comfort which it enjoyed in 
pre-war days. It is doubtful whether, in the face of 
decreasing foreign demand for our goods and 
increasing foreign competition, we can hope to 
maintain a population of forty-five millions at the 
standard of life which is now demanded. Foreign 
trade now, as always, is the key to the situation. 
We may tempt it back by lowering our costs of 
production, which, in the long run, means lowering 
the standard of living. Or alternatively, if we 
insist on maintaining the present standard of living, 
we must be content with a smaller volume of foreign 
trade and a smaller population. 


to discuss 


Specialisation 


A stout heart in the face of adversity is not only 
a well-worn copy-book maxim, but one whose 
practice is perhaps one of the most striking 
When 
some of our great industries are still suffering under 
«a period of depression for which there is no 
parallel in recent years we do net wish to say one 


characteristics of the British temperament. 


word that is not of encouragement and faith in 
the future. We have, at such times, to realise that 
recovery from severe depressions has always come 
in the past and we may anticipate that with courage 
and patience it will come again. But it has not 
come in the past, and is not likely to come in the 
near future, unless efforts are made to meet the 
new conditions which confront British industry, 
both engineering and metallurgical, at the present 
time. One aspect of these difficulties, concerned 
with the action and attitude of labour, is receiving 
the fullest attention, and although we do not 
underrate its importance, we do not wish to dwell 
on it here. But whatever demands for greater 
effort or even sacrifice may be justly made upon 
labour, they imply a corresponding demand for 
vreater effort on the part of management and 
capital. Under the whip of acute necessity we have 
already done much in that direction, and as a result 
we see a considerable variety of new products of 
many kinds put forward in the hope of securing 
or even creating a demand. It would seem, how- 
ever, that there is much room for further activity 
of that kind. 

If we concentrate our attention on the steel 
industry we find that a few years before the war 
the steel production of this country was the largest 
in the world, but that subsequently it was out- 
stripped by America and Germany with regard to 
quantity. There is no reason to believe that it 
has ever been surpassed as regards the quality 
of its best products. The reasons for these changes 
are too well known to be detailed here. Countries 
with great natural resources are bound to gain 
advantages, as those resources are developed, and 
then to offer serious competition to an older produc- 
ing country the natural advantages of which are 
decreasing rather than growing. The effect of the 
war has been to intensify these conditions through 
a variety of new circumstances, affecting demand 
as well as production both here and overseas, 
with the result that in the cheaper class of steel, 
for instance, the British producer finds it difficult 
if not impossible to compete on satisfactory terms 
with his foreign rivals. The crucial question is 
whether there is any remedy for this state of affairs. 
The answer is that if our steel industry is to regain 
prosperity—and it applies equally to many other 
industries—a remedy must be found and that 
there are several directions in which it is to be 
sought. The first and most obvious is the improve- 
ment of the efficiency of production, not only by 
improved organisation, &c., but also by the 
improvement of the technical processes employed. 
Here the comparative neglect of scientific methods 
and of scientific results of which so many of our 
industries have been guilty in the past is making 
itself felt. At a time when existing processes pay 
handsomely, there seems little inducement to the 
manufacturer to seek new and improved methods. 
Yet the time always comes, as it seems to have come 
now, when nothing but very real advances in 
methods can secure a profit or indeed any trade 
at all, and then it is found that the remedy is a 
slow one. Improvements cannot be worked out 
overnight, and the application of scientific research 
to any particular industry is a matter of years of 
patience. It is here that the long view finds its 
reward. Fortunately there are signs that, at all 
events to a limited extent, British industry is 
learning the lessons of adversity, in a different 
tield, but no less severely than it learnt them during 
the war itself. Provided that the need for pro- 


Whither that 
policy would ultimately lead us we do not propose | efficiency of production. 


soon as glimpses of prosperity return, we may well 
hope that in the long run our industries may benefit 
by their present sufferings. 
There is, however, another direction in which 
relief from present depression may perhaps be 
sought. ‘That is in a particular type of specialisa- 
tion. While we fully believe that even natural 
disadvantages and to some extent even handicaps 
caused by unreasonable labour demands may be 
overcome by improved efficiency of production in 
many cases, in others the cost of the products 
depends so much on such factors as raw materials, 
fuel, &c., that it becomes extremely difficult to 
counterbalance a natural disadvantage by improved 
It is a totally different 
matter where relatively high-priced special products 
are concerned. In them the cost of raw materials, 
fuel, &c., is often of quite minor importance, and 
the efficiency of a process in producing exactly 
the right quality is the main factor. The question 
of the reputation of an individual product or firm 
also enters largely into these cases. It would 
seem, therefore, that to an industry, situated as 
is the British steel industry, intense specialisation 
on products of this kind should offer important 
advantages. For this purpose new products must, 
in many cases, be developed, and again the aid of 
scientific research is needed. But there is a great 
fund of metallurgical knowledge and skill ready to 
be drawn upon, and some actual cases are known in 
which the successful development of new specialties 
is proving most valuable to firms the former staple 
products of which are not now indemand. What we 
see done in this way in a few instances is capable 
of far wider extension. A great industry that 
finds itself undermined by the local advantages of 
others. so far as the cheaper and cruder kinds of 
output are concerned, can still maintain itself 
and even progress to an astonishing extent—by 
the development of high-class specialties, if it has 
at its command not only the knowledge and the 
skill that are needed, but also the enterprise and 
the insight to utilise them to the full. . 











The International 
Congress. 
No. V.* 


Railway 


On Thursday, June 25th, Section I. held its first 
independent meeting. The chair was taken by Mr. 
E. C. French, and the reports under discussion were 
those by Messrs. W. H. Coomber, G. J. Ray, Ruftieux 
and Deyl, of which summaries were given in our issue 
of June 5th, page 628. The special reporter, 7.e., 
he who summarises all the reports and presents the 
conclusions to the section, was M. Ruffieux. 

The discussion was opened by Mr. G. Ellson, deputy 
chief engineer, Southern Railway, who, referring to 
Conclusion 1—The proper construction of the forma- 
tion and superstructure is a sine quad non of efficient 
maintenance work—spoke of the wear of rails. He 
said that in Great Britain rails of ordinary high- 
carbon steel were used, but there were alternatives 
few in number—and the question was, could the 
use of them be extended? Manganese steel was 
employed where there was very great wear and tear, 
as, for example, on curves and points and crossings, 
but it cost £4600 per mile more than ordinary high 
carbon steel. Chrome steel had its drawbacks. It 
was very easy to get a slight excess of chromium and so 
make the rails very brittle ; so much so, that they were 
likely to break if dropped from a height. They cost 
£530 per mile more, and sorbitic rails cost £270 more 
than ordinary rails. At one station on the Southern 
Railway, where there was electric traction, points 
and crossings made of ordinary high carbon steel were 
worn out in nine weeks. The side wear was very 
great ; it was not, moreover, uniform, but occurred in 
waves. There might be no side wear for some feet 
and then would come 20ft. of bad wear. 

Conclusion 3 was to the effect that the time spent 
in systematic daily rounds of inspection should be 
reduced as much as possible. It was passed after the 
word “‘ periodical’’ had been substituted for “ system- 
atic daily.” When discussing the subject of “a 
periodical general overhauling,’ mentioned in Con- 
clusion 5, the point was raised as to increased attention 
being given to the road as the rails became older. 
It invited a question as to the normal age of rails, and 
Mr. Ellson said that when an investigation was made 
some years ago by British engineers, it was found that 
the life of a rail was about thirty-nine years, if those 
used in sidings were included. The life in main lines 
might be put at twenty years and in branch lines at 
thirty years. The chairman agreed with those figures.- 
The importance of keeping the ballast clean was 
pointed out by M. Tettelin, Northern of France Rail- 
way, when discussing Conclusion 7, and the chairman 
agreed that as soon as the ballast got dirty it was 
impossible to maintain a satisfactory road. The sectiorf 
approved what was said about mechanical appliances 


for routine work. It was agreed that, except in 
America, they are not economically possible. ‘The 
chairman said that the difficulty on British lines was 
that where there was a frequent service it was not 
practicable to get the occupancy of the road. 

The use of motor trolleys, which were submitted 
as an economic means for transporting men = and 
materials, provoked a long discussion. The chairman 
asked why motor trolleys were not used in England, 
and Mr. Coomber replied that the traffic was too dense, 
which remark prompted the suggested amendment, 
** where traffic conditions allow.’ It was said that in 
France the motor trolley is signalled as a train. Mr. 
Ray, who is.the chief engineer of the Delaware, Lacka- 
wanna and Western Railroad, said that they were 
much used in the United States, even on busy lines. 
The foreman had to qualify himself in every way 
before he was appointed, and since the car was in 
sulated so that it would not operate the automatic 
signals the foreman had to protect it himself. The 
economy of getting a full day’s work from the men 
compensated for many disadvantages. An Italian 
representative said that the trolleys carried tele 
phones which could be joined to the telephone wire 
so enabling the trolley men to speak to the signal 
man. It was found, however, that the numerous 
calls at level crossings to pick up and set down the 
men took up so much time that nothing was gained 
by the use of the trolleys. 

The carrying out of renewals by contract was found 
to be satisfactory in some countries, but all British 
representatives were strongly opposed to it. Mr 
Coomber observed that, as he said at Rome, the Lanca 
shire and Yorkshire Railway had that plan in force 
for some years, but abandoned it as unsatisfactory a 
few years ago. The concluding paragraphs referred to 
the use of powerful mechanical appliances for the 
renewal of the superstructure of the permanent way, 
and Mr. J. F. Sides, chief engineer, Great Southern 
Railway of Lreland, to describe the track-layer designed 
by Mr. A. W. Bretland, that railway’s deputy chief 
engineer, which handles complete rail lengths of track. 
It lifts the old road and takes it away and brings the 
new road and places it in position. Six hundred yards 
of track can be renewed in four hours. 

Section II. afterwards proceeded to discuss the 
reports of Messrs. Ruffieux, Maas-Geesteranus and 
Ray on level crossings, summarised on page 646 of THe 
ENGINEER of June 12th. Mr. Ray said that the greater 
proportion of the level crossing accidents in the 
United States occurred on branch lines, as motorists 
knew that there were few trains, and so were less 
eareful. As a result the criterion for the appointment 
of a watchman was not the amount of railway traffic 
but of vehicular traffic. Called upon to defend the 
recommendation that “the general use of red lights 
in the streets and as rear signals on automobiles should 
be prohibited,’’ Mr. Ray said that in America motorists 
often made the excuse for dashing into gates or into 
trains that they thought the red light exhibited was 
the tail light of a car in front. Engine drivers also ob 
jected to the red light of cars on roads paralleling the 
railway. That particular conclusion was amended 
by the section to read that the indiscriminate use 
of red lights in the streets should be discouraged. 


HicH-SPEED ELectrric LocomMorives. 


The reports on “* High-speed Electric Locomotives,”’ 
by Mr. J. T. Wallis, of the Pennsylvania Railroad, and 
M. Weiss, of the Swiss Federal Railways, were sum- 
marised on page 675 of THE ENGINEER of June 19th. 
They were considered in Section II. on Friday last, 
when M. Lacoin, of the Paris—Orleans, was in the chair. 
M. Bachellery said that the Midi of France did not 
regard anything less than 55 miles per hour as high 
speed. That company has twenty-five electric loco- 
motives capable of attaining that speed. The mean 
speed of the trains running out of Toulouse was 
50 miles per hour. Little trouble had been experienced 
with the brushes. There was a single draw-bar 
between the trucks, but lateral buffers had been added. 
They allowed vertical, but not lateral movements. 
M. Leboucher, also of the Midi, said that the little 
trouble experienced with brushes had been overcome 
by dividing them. M. Weiss, Swiss Federal Railways, 
spoke of tire wear. He had introduced an arrange- 
ment whereby the leading bogie guided the rear bogie, 
and it had reduced the wear. M. Bachellery said 
that the arrangement just described by M. Weiss 
was useful, not only on mountainous lines with sharp 
curves, but on straight, level track. It should be 
coupled as tight as possible. M. Leboucher remarked 
that on the Midi a central buffer without a spring 
was used. The bogies had been altered and now one 
was fixed and the other free. Mr. Wallis said that 
in the United States it was the opinion that all elec- 
tric locomotives should have springs between the 
side rods and the shafts. There were thirty-three 
locomotives in use in the New York terminus of the 
Pennsylvania Railroad, and all were without springs. 
Provision was made for the crank to slip on the motor 
shaft, but that very rarely happened. M. Bachellery 
had had a lot of trouble with gear on the axle. A 
new type of gear, which was part of the wheel, had 
been designed ; by its use the wheel was driven and not 
the axle. Mr. Wallis remarked that the Pennysl- 
vania had something similar. On the question of the 
method of lubrication adopted, M. Leboucher said 
that the Midi used a circulating pump. 
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Consideration then passed to the use of Bissel 
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trucks and bogies. On that point M. Bianchi said 
that the Italian State Railways had some locomotives 
without bogies. The weight on the leading axle was 
10 tons. M. Bachellery made no difference in the axle 
load of electric, as compared with steam locomo 
tives. With both, the maximum load on the driving 
axle was 18 tons. For a speed of over 55 miles per 
hour, there should be a bogie at each end. The 
engine was perfectly symmetrical and never caused 
any complaint as to its effect on the track. Mr. 
Wallis remarked that if the 2-4 + 4-2 locomotive of 
the Pennsylvania Railroad had had a bogie, the wheel 
base would have been lengthened unduly. The 
locomotive was made with a leading truck and was 
satisfactory. It ran at 75 miles per hour, and never 
gave any trouble on curves or elsewhere. 

When the recommendations to be sent forward to 
the general meeting were considered on Monday, 
there was a question as to reducing the weight on the 
axle. M. Japiot, Paris, Lyons and Mediterranean 
Railway, said that there was no evidence forthcoming 
to justify such a step. Such a recommendation would 
encourage the permanent way people to complain, 
and to ask for the axle loads to be reduced. The final 
point discussed related to operating electric locomo 
tives by only one man. Mr. Wallis would delete all 
reference to that subject, as it was a labour matter, 
and not an engineering question. The Pennsylvania 
Railroad was running multiple-unit trains, with a 
speed up to 70 miles per hour, with only one man in 
the motor compartment. 


THe Eieunt-nours’ Day. 


The best-attended meetings of the whole session 
have been in Section |LV., where, under the chairman 
ship of Dr. J. H. Parmelee, Director of the Bureau 
of Railway Economics, Washington, the question of 
the eight-hours’ day was discussed. Eventually, the 
following resolution was carried: ‘* That Section IV. 
is of opinion, after full statements by the representa 
tives of the different countries, that a rigid eight 
hour day is not practicable, owing to the varying local 
conditions and requirements, but that each case 
should be examined with due regard to surrounding 
circumstances and taking into consideration the 
special character of the railway work to be executed. 
The section draws attention more particularly to the 
(1) of not confusing hours on duty with 
actual work, while at the same time being careful to 
limit reasonably the length of hours of duty on any 
one day ; (2) of spreading over a sufficiently lengthy 
period the compensating number of hours of duty in 
order to strike the average of an eight-hour day with 
a limited number of overtime hours, as the special 


necessity 


circumstances of the several countries permit * 


LOCOMOTIVE SHEDS 


Sections |. and Il. met together on Tuesday to 
discuss the reports by Mr. Maunsell, Mr. R. W. Bell 
(of the Illinois Central), and Ing. Doe. G. Forte (of 
the Italian State Railways), which were summarised 
on page 676 of THE ENGINEER of June 19th. Mr. E.C. 
‘Trench was in the chair, and was supported by M. 
Weiss. Dr. Forte read the special report he had pre 
pared, which included an appeal for all enginemen and 
their work, and for this he received the only applause 
we have heard in the sections. The chairman said 
it was an eloquent address, which lifted the engine 
shed out of the sordid place it usually filled, into a 
higher plane, and that they were under the further 
obligation to the special reporter for having read his 
report in French and English. 

On the question of the round or rectangular engine 
shed, Mr. Bell said that in the United States the round 
house was almost universal. It occupied less space 
than the rectangular shed, and engines were handled 
more qui kly in and out. Dr. Forte said that there 
were no circular sheds in Italy, but it was considered 
that when the lines were electrically operated, there 
was a slight advantage in favour of the rectangular, 
as there was no need for turntables. There was, 
however, still a doubt as to which was the better. 





greater than that of waste. If of good quality they 
could be washed several times. 
was useable, and was worth 5d. or 6d. per gallon 
When the washing out of boilers was considered, M: 
Bell said that the man who washed out objected to 
handle water at a higher temperature than 195 deg. 
Fah. At some depdéts on the Illinois Central, 125 
engines of big dimensions had to be dealt with in 
twenty-four hours, and time did not permit of the 
It cost 250 dollars per month for a 
Their engines had a 


The oil recovered 


use of cold water. 
boiler washer and his mate. 
regular crew, and the men followed the engine all 
the year round. Despite the fact that the engine 
rested as long as the men, it was found best to wash 
out with hot water. Dr. Forte observed that in Italy 
j}each engine had its own crew, and cold water only 
was used. The conclusion passed by the meeting 
was that the use of hot water for washing out is 
desirable where engines have to be kept in the shed 
as short a time as possible 

The discussion on the subject of repairs at running 
sheds was opened by M. Chenu who said that the 
latest 
repairs locally 


Selyian practice was to execute only small 
all larger repairs were concentrated 
in the bigger shops. By that, the time of repairs and 
the stock of spares were reduced. M. C Renevey, 
of the Alsace and Lorraine Railways, remarked that 
their large repairs used not to be dealt with locally. 
The consequence was that the foreman of a small shed 
took no interest in the work, but sent the engine off 
to the big shed. The foreman at the latter was proud 
of his work, and made more repairs than were neces- 
sary. They now made the local foreman responsible, 
and one saving was that there was no time wasted 
in sending the engine to and from the big shed. The 
arrangement was quite satisfactory, and there was 
never more than 12} per cent. of the engines under 
going or awaiting repairs. 

Coaling by hand or by coaling plant was dealt with 
by Mr. Maunsell, who said that it was found that the 
Welsh coal which had to be used by the Southern, 
when supplied by a coaling plant, arrived on the tender 
very much broken up and damaged. The percentage 
of coal dust was very large. There was a loss in 
value in two ways :—(1) By it being drawn direct into 
the tubes, and not into the fire, and (2), more serious 
still, by being blown off the tender. He made three 
days’ tests with Welsh coal handled manually and by 
subsequently the tests were 
The results showed 


coaling plant, and 
repeated on another three days. 


that there was a loss of from 9 to 10 per cent. with a 


plant, as compared with manually loaded. It was a} 
tippler plant. Mr. Bell used both methods. When 
coal was loaded by a plant, it was so broken up that 
there was a great loss It cost 6 cents in labour to 
put a ton of coal on the tender. The resolution passed 
was that mechanical coaling was necessary at large 
sheds. Where soft coal is used, there is a large amount 
of breakage, but that is compensated for by the saving 


in labour 

The subject Vas resumed and concluded on \W ed 
nesday morning, when, on the question of handling | 
ashes, Mr. Bell said that the practice in the United 
States where there were sixty or so engines a day 
to be dealt with, was to let the ashes fall into a deep 
Thence, they were lifted 
Where 
there were under a dozen engines, the ashes fell into a 
dry pit, and were shovelled out by hand. The Section 


it, in which was water. 
by a locomotive crane and grab bucket. 


recommended the mechanical handling of ashes at 
large depots 

When considering the cleaning of engines, Mr. Bell 
reported that some roads in America have adopted 
a system of spraying oil by compressed air and 
A certain amount 
was afterwards hand-wiped. From his personal 
inspection, he could say that it made a very good job. 
The Lilinois Central was afraid dirt might get into the 
moreover, found that it could be done by 
That company 


washing it off with warm water. 


bearings ; 
hand at 3000 dollars per month less. 
was, however, going to try it. 

Dr. Forte reported that on the Italian State Rail- 
ways there were twenty-eight water-softening plants. 





M. H. V. Chenu, of the Belgian State Railways, was 
of the opinion that rectangular sheds were as good as 
circular, provided that there was a traverser at one 
end to give access to and from any road in the shed, 
and sidings at the other end. The conclusion adopted 
was that it was impossible to determine which form 
of shed was the better. It must be such as would best 
suit the local conditions. 

The recovery of oil from cotton waste was the next 
subject considered. Dr. Forte said that in Italy 
the waste was cleaned by private firms, which paid 
55 lire per 100 kilos. of oil recovered. The price of 
the same oil when new was 200 lire per 100 kilos. 
The waste was worth about 25 per cent. of its con- 
dition when new. Sir Henry Fowler remarked that 
it would be wrong to have an oil-recovering plant at 
every shed. Recovery should be concentrated, and 
the waste dealt with en masse. In England sponge 
cloths were used. When the chairman suggested that 
the matter was a minor one, Mr. Bell said he did not 
agree. Oil recovery had been carried out on the 
Illinois Central for years, but no 
apparent. A reason for that was that the upper part 
of the locomotive was cleaned first and the waste 
was afterwards used to clean the lower part. It was 
then so full of dirt and sand as to be useless. Answer- 
ing an inquiry as to sponge cloths, Mr. Maunsell said 


economy Was 


The Section recorded that the use of water-softening 
plants was increasing in all the countries dealt with 
in the reports, and good results had been obtained. 
Mention was made in the special report of sheds for 
electric locomotives, but the chairman said that the 
reports were intended to deal with steam sheds only, 
and electric locomotives was not a subject to be dis- 
missed in a single paragraph. He thought a note 
should be made that the reports dealt with sheds for 
steam locomotives only. The meeting concluded with 
the recommendation that sheds for electric loco- 
motives be a subject to be considered at the next 
Congress ; also that copper welding be reported upon. 
As to the last, it was said that it was giving good 
results. 


On Thursday, June 25th, a banquet was given to 


the delegates by the Railway Companies’ Association 
of Great Britain. Over a thousand people accepted 
invitations, and as no hall in London was big enough 
to accommodate them, the banquet was given in the | 
of the great organ. The organisation was perfect, 
and it is only fair to give hearty praise to Messrs. 
Lyons, who were responsible for it. The whole space 





that if they were of inferior quality, the cost was 








was occupied by small tables, and it is probable that 





nearly 1000 covers must have been laid. ‘Sir Guy 
Granet, chairman of the Association 
chair. The principal speakers, besides the chairman, 
were Sir Philip Cunliffe-Lister, President of the Board 
of Trade; M. Foulon, President of the Permanent 
Commission ; and M. Colson, Vice-president of the 
Permanent Commission. After an excellent dinner, 


many of the guests witnessed the fireworks display. 


occupied the 








SIXTY YEARS AGO. 

In our issue of June 30th, 1865, we printed some par 
ticulars Of an invention for increasing the adhesion of 
locomotive wheels, but in a non-commital manner we stated 
that our readers must attach their own value to the state- 
ments made. The invention consisted of magnetising the 
wheels by means of an electro-magnetic helix supplied 
with energy from a battery. It was stated that experi 
ments had been made with the invention, and that it 
had been found that the magnetising of the wheels in 
creased the adhesion on the average by as much as 40 per 
cent. The statement proceeded that thirteen months 
comparative working on the New Jersey Central Railroad 
of America showed that the extra load drawn by the engine 
with magnetised wheels reckoned at a half-penny per ton 
per mile represented an extra annual revenue of about 
£1500. ‘Trials had, it was further stated, been made on 
the Fitchburg Railroad. Two of the driving wheels of a 
four-coupled engine were magnetised and the engine was 

chained to a post.”” With the rails and wheels greased, 
a pressure of 35 Ib. to the inch in the cylinders was required 
to cause the wheels to slip, whereas without magnetisation 
‘slipping occurred at a pressure of 19 Ib On a clean 
smooth track slipping occurred at 88 lb. with the wheels 
magnetised and at 50 lb. without magnetisation 
Elsewhere in the same issue we recorded the tests of another 
curious invention, namely, a“ process whereby gun 
powder could be rendered non explosive in a few minutes, 
and as quickly restored to the explosive condition rhe 
invention was the work of Mr. Gale, an electrician of 
Plymouth, but it would appear that it involved nothing of 
an electrical nature. It consisted, so we announced, of 
mixing with the gunpowder about three times its volume 
of non-combustible powder of a secret composition. When 
the gunpowder was required for use the non-combustiblk 
material was sifted out of it. The added material, it was 
explained, acted purely mechanicaliy, its function being 
simply to separate and isolate the grains of the gun 
powder. We suggested that bone dust would serve the 
purpose very well. Tests of the invention had been made 
before the military authorities, and from the brief report 
given of the results achieved, it would appear that th« 





invention was all but a complete success in stopping, not 
only the explosion, but the combustion of the gun 
powder. It was objected, however, that the increased 
bulk of the gunpowder when rendered non-exy] losive would 
prove a practical inconvenience rhere is no reason to 
doubt the physical features of the results obtained with 
the invention In the light of the knowledge we now 
possess, and now make use of, regarding the efficacy of 
stone dust as a means of preventing coal dust explosions 
in mines, we are more inclined to wonder whether a less 
of incombustible material than he used would 
rved Mr. Gale's purpose equally well 
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FIG.5 THE SITE OF THE DAM WITH THE RIVER 


The Sennar Dam on the Blue Nile. 


LN our issue of September 26th last we were enabled 
to give a series of half-tone engravings and drawings 
of the Sennar Dam on the Blue Nile, and to publish 
an account of the work done to the structure up to the 
end of the working season 1923-24. By the courtesy 
of the consulting engineers, Messrs. Coode, Fitz- 
maurice, Wilson and Mitchell. we are now able to 
place before our readers a further extraordinarily 
interesting series of reproductions of photographs 
taken at regular intervals during the working season, 
1924-1925, which is now drawing to a close. 

It may, perhaps, be useful to repeat what was said 
in the issue referred to, regarding the duration of the 
working period. The flooding of the Blue Nile com- 
mences each year in May, reaches its climax about 
the end of August or the beginning of September, and 
does not fall sufficiently for any work to be done until 
about the middle of October. Active operations can 
only be in progress for about eight months in the year, 
say, from the middle of October to the middle of the 
following year. It will be remembered that, prior to 
the beginning of the working season 1923-24, the 
western portion of the dam had been completed to 
full height, while some excavation had been carried 
out on the eastern bank, and a small portion of the 
foundation on that bank got in. During the 1923-24 
working season the foundations of the eastern portion 
of the dam were got in and the superstructure taken 
up to a height of -- 410.23, which was high enough to 
permit of the remainder of the masonry being built 
during the current working season without having to 
resort to sudds or protecting embankments. During 
the working season 1923-24 the flow of the river was 
passed through what was termed the Western Channel, 
an opening some 130 m. wide—between the two main 
portions of the dam—in which the masonry had only 
been partially completed. 

The work remaining to be done during the current 
season was, therefore, the filling up of this Western 
Channel by completing the masonry, the building up 
of the masonry of the eastern portion of the dam to 
the full height, and the putting in position of the 
sluices. In passing it may be mentioned that during the 
last flood the masonry put in during the working season 
1923-24 did not suffer in any way, but, so we are 
informed, remained quite intact. The above engrav- 
ing shows the condition of affairs on September 
24th, 1924, when the flood was practically at its 
maximum or had fallen but little. The tops of the 
last three deep sluice openings in the eastern portion 
of the dam are seen on the right-hand side. The shore 
end of the upstream sudd is seen on the left-hand side, 
while the tops of portions of the downstream sudd 
are seen in the stream. Neither sudd was entirely 


the flood. The level of the river at 
411.52. The west end of the dam is 
The intervening stretcl, of water 


demolished by 
this date was 
seen in the distance 
is, of course, greatly in excess of the 130 m. 
of the Western Channel, but there is much masonry 
which is only submerged a few feet. 

This working season's operations have been 
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by then having risen to a sufficient height, to piss 
water into the main Gezira irrigation canal. 

As in the preceding working season, that which is 
now nearly terminated has been marked by extra 
ordinary speed of working. In order the 
130 m. opening of the Western Channel it was neces 
to construct protecting sudds both upstream 


to close 
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PIG. 6—TIPPING THE UPSTREAM SUDD ACROSS 


cessful as were those of the preceding season. All the 
masonry work was completed some weeks ago, and 
after that the work of getting in the sluices was 
begun and successfully finished. It is anticipated 
that the whole of the dam will have been‘ completed 
by the early days of the present month when—about 
the 6th on 7th, we believe—it is intended, the river 












THE WESTERN CHANNEL-NOVEMBER 5, 1924 


and downstream of it. These sudds, though not near!) 
so long as those which had been necessary for th 
building the dam in the eastern channel, called fo 
just as much care in their construction, as will be 
readily understood by a glance at Fig. 6, which has 
been reproduced from a photograph taken on Novem- 
ber 5th, 1924, and shows the tipping of the upstream 
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sudd across the Western Channel. The rush of the 
water as it passes over the submerged masonry was, 
as will be observed, very considerable. 

For views showing subsequent operations in the 
filling up of the Western Channel we would direct 
attention to the Supplement accompanying this week’s 
issue. In the view in the left top corner, which was 
taken on December Ist last, it will be seen that the 
tipping of the upstream sudd had been nearly com- 
pleted, though the embankment had not been made 
water-tight since, as will be observed, water is per- 





Newcomen Society: Summer 
Meeting. 


THE rendezvous of the Newcomen Society for its 
summer meeting this vear was at Gloucester, on June 
18th and 19th last. The weather was perfect, for a 
‘sweete breathing Zephryus ” “Jightly did 
delay hot Titan’s beames which then did glyster 
fay gg 

The venue was chosen because of its abounding in 


plates to sheets, shearing and separating of the sheets, 
annealing, pickling, and cold rolling to give the neces- 
sary polished surface, were followed with close atten- 
tion. The tinning of the plates by passing them 
mechanically through a bath of molten tin, protected 
by a layer of evil-looking compound, the squeezing 
off of the surplus tin, and the cleaning with * flour,” 
proved to be of even greater interest. The sorting 
and boxmg, principally for export, were finally seen. 
The Society’s visit was obviously none too soon, as 


the was in course of being replaced by 


machinery 








FIG. 7 


colating through it. The bulk of the flow of the river 
was, however, passing through the sluice openings in 
the eastern portion of the dam, as is clearly shown 
in the engravings. The view in the right top corner, 
which was taken on January Ist of this year, shows 
what had made in the 
intervening month. The downstream sudd had been 
nearly completed and, apparently, the upstream sudd 
had been made water-tight, since no flow of water 
can be observed coming from it. The level of the 
river had obviously fallen very considerably. 

The left central view, taken on February 2nd, 1925, 
discloses an astonishingly rapid rate of progress. The 
space between the upstream and downstream sudds 
had been dewatered, and much of the masonry of the 
dam raised considerably above the level of the sudds. 
The large numbers of workpeople engaged will be 
appreciated. The right-hand central view was taken 
on March 2nd, 1925—just a month later. In it it will 
be seen that the lower portions of the masonry have 
been in throughout the width of the Western 
Channel, and that the western and eastern portions 
of the dam have been linked up. In the left-hand 
bottom view, taken on April Ist, it will be seen that 
much progress had been made with the superstruc- 
ture, while by May Ist, as will be seen from the right 
hand bottom engraving, the whole of the masonry up 
full height had been completed and the main structure 
of the dam finished from end to end. All the views 
in the Supplement were taken from practically the 
samine point—downstream of the dam on the west 
bank—and are therefore accurately comparable. The 
whole performance gives evidence of admirable organ- 
isation and arrangement, and reflects considerable 
credit on the engineers who are represented on the 
by Mr. O. L. Prowde, M. Inst. C.E., and on the 
contractor, Messrs. 8. Pearson and Son (Contracting 
Department), Ltd., which is represented on the works 
by Mr. J. W. Gibson. 

Other instructive views of the dam are given on 
page 16. All of them are reproduced from photo- 
graphs taken on the east bank. Fig. 1 was taken on 
February 2nd last, and shows the condition of the 
shore end of the masonry of the east portion of the 
solid dam at that date. Fig. 2, taken from practically 
the same point a month later, shows the progress 
made in the intervening period. A month’s additional 
progress is shown in Fig. 3, which is a view taken on 
April Ist. Fig. 4, taken from a slightly different angle, 
shows that by May Ist the masonry work of this 
portion of the dam had been practically completed. 
The river portion of the dam is seen in the distance. 
Attention mav also be directed to Fig. 7 herewith, 
which shows the beginning of the excavation for the 
east core wall at about kilom. 2.755 from the western 
end of the dam, and to Fig. 8, which shows the excava- 
tion for the core wall at its junction with the solid 
dam at kilom. 2.415 on the east bank. 
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ial report of the National Union of Railways 

ubmitted to the annual general meeting im 
Southport on the 6th hows that the total assets 
ef the union amount to the record figure of £1,742,576. 


Pu yanre 
men, to | 
instant, 


COMMENCEMENT OF EXCAVATION FOR EAST COREWALL-- OCT. 


16, 1924 


dustrial interest; if we appraise rightly the pheno- 
menal rise at the end of the eighteenth century of the 
cotton industry, the importance of which has loomed 
too largely in the economic historian’s mind, Glou 
cester an epitome of those accelerating 
changes in industry and in the 
that have taken place since Tudor times 


The first day of the meeting was devoted to 


presents 
scale of manufacture 


the 


THE SCOWLES 


Forest of Dean. The road out of Gloucester through 
Westbury and Newnham was taken, permitting 
charming views of the Severn estuary, on to Lydney, 
where the first stop was made to see the tin-plate 
works of Messrs. Richard Thomas and Co. The party 
was courteously received by the manager, Mr. W. H. 
Parry, and conducted over the works. Starting with 
tin bars—the raw material—the processes of shearing, 
heating, rolling into plates, doubling to reduce the 


FIG. 8 EXCAVATION FOR COREWALL AT JUNCTION WITH SOLID DAM DEC. 


TRON ORE WORKINGS 


1, 1924 


more modern plant with labour-saving devices ; in 
fact, a wholly automatic tinning machine was seen in 
operation 

The next visit was to one of the old iron ore work 
the situated 


between Lydney and Bream 


ings in Forest, known as the Scowles, 
The word is of unde 
termined origin, but is cognate, it is thought, with our 
modern word shovel, sufficic ntly indicating what was 
the nature of the work carried 
n. While the President 
beamect happily on the party, 
Mr. H. G. Graves briefly ex- 
the geology of the 
district and the occurrence, 
in fissures and caves the 
lias, of veins and pockets of 
infiltrated brown hematite 
Such a pocket was the 
and it had 
worked over a long period, 
possibly as far back as Roman 
times. Its fantastic appear- 
ance, as though effected by an 
earthquake, has been caused 
by subsidence. idea 
of its appearance be 
gathered from our illustration. 
little 
caused when two of the party 
were found to be missing. It 
was they had fallen 
into the workings, but they 
had merely taken a wrong 
turning and fortunately suc- 
ceeded in regaining the main 
body two hours later. 

The drive from the Bream 
Scowles to Speech House, the 
next stopping place, 
through Parkend, where 
site of Parkend—coke —Fur- 
nace, marked by the tall 
engine-house of the works, 
was pointed out. That it is 
still standing is due to the 
fact that it has been adapted 
by the Crown authorities for 
the purpose of a school of 
forestry. The site of Parkend 
tin-plate works was pointed 
out, was also that of a 
works for pounding blast-fur- 
nace slag for the manufacture 
of glass. The probable site 
of Park—charcoal—Furnace, 
in the seventeenth century, was indicated. The drive 
continued along the valley of the Cannop Brook, past 
two large artificial sheets of water impounded to 
supply water by a leat 1} miles long, and clearly 
visible on the hillside, to the water wheel installed 
prior to the engine to produce the blast for Parkend 
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in 
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as 


furnaces. 
At Cannop Bridge is the conjectured site of Cannop 
Furnace, built in the seventeenth century. About a 
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mile further on Speech House, a scene of sylvan beauty 
in the very heart of the Forest, was reached. Here 
in the Court Room, decorated with deers’ antlers, 
luncheon was served. This over, Mr. Thomas New- 
comen, very appropriately, because of his thirty years’ 
residence in the Forest, gave a short account of the 
history of the house, dating from 1676-82, and of its 
use for the sittings of the ancient Court charged with 
the administration of the Forest. This Court, the 
members were glad to observe, is still held, as the 
following “The Verderers of His 
Majesty's Forest of Dean hereby give notice that the 
Court of Attachment of our Sovereign Lord the King 
for the said Forest will be holden by adjournment at 
the Speech House in the said Forest at half-past three 
o'clock in the afternoon. a 

Mr. Newcomen was followed by the President with 
a brief sketch of the history of the iron manufacture 
in the Forest. There was evidence of the existence of 
the industry in Roman times, and he was of opinion 
that it was earlier still, and that since Roman times 
it had been carried on continuously, only to become 
extinct within living memory. It was felt that the 
sketch was of such interest that it should be developed 
more fully for a subsequent meeting, and this the 
President agreed to do. 

The route followed after leaving Speech House was 
by Raspidge, adjoining Cinderford, and by Littledean, 
once a great nail-making centre, to Gunn’s Mills, in 
order to see the only vestiges, apart, of course, from 
slag heaps, of the charcoal furnaces in the Forest. 
The square shaft, with its openings, is intact, and on 
cast iron beams built into the furnace breast the date 
1682 visible. The interior has been entirely 
gutted, probably in the eighteenth century, when the 
site was transformed into a paper mill after the making 
of iron had been abandoned. 


notice shows: 


Was 


decay, was being repaired and some of the beams 
were inspected as they lay on the grass in the church- 
yard. 

A short run brought the motor to the Roman Villa 
near Chedworth, and again Mr. Austin acted as guide. 
The buildings are of considerable extent, as 
would befit the residence of a Roman governor from 
the neighbouring city, but there was evidence in 
addition that the buildings had served some industrial 
purpose, the exact nature of which cannot be deter- 
mined. Some large bars of iron, weighing respectively 
480 Ib., 350 Ib., and 250 lb., discovered in one of the 
outbuildings, have suggested that iron manufacture 
but evidence of this has 
In those days iron was made by a direct pro- 


such 


was carried been 


found. 


on no 
cess a single bloom at a time, and the bars therefrom 
weighed only a few pounds. The bars in question 
were evidently built up by welding lumps together. 
A similar bar weighing 340 lb. has been found at the 
Roman station of Corstopitum in Northumberland. 

Tea was yerved in the grounds al fresco and greatly 
enjoyed. After the return to Gloucester the party, 
now diminished in the 
under the guidance of the Curator, Mr. Charles Upton. 
Most notice was given to Roman remains, in which, 
as might be inferred, the museum is richest ; but other 
objects, such as the remains of a “ plank” ladder, 
i.e., one cut from a solid plank and wooden shovels, 
found in workings in the Forest of Dean, specimens 


numbers, visited museum 


t 


of glass produced in the early glass houses of the 
attracted attention. 
The library was then visited, where early works on 


county, &c., 


local topography and maps indicating the presence 
of industries were on view. 

On Saturday morning the party, 
depleted, visited the cathedral, where, as always, the 
the 


now seriously 


early decorated work and the fine tracery in 





A short run brought the party to Newnham, wher: 
tea was taken ; the road thence to Gloucester was that 
traversed in the opposite direction that morning. 

The annual dinner took place in the evening at the | 
Bell Hotel, Gloucester, the guests being the Mayor of 
Gloucester, Mr. F. W. Duart-Smith, F.G.S., and the | 
librarian, Mr. Roland Austin. According to custom, 
no toast, except that of the King, was given, and no 
speeches were allowed. In spite of this injunction the 
garrulous secretary would persist in getting up, but 
it turned out it was to announce letters and a telegram 
of regret from absent members. 

Later, the Mayor and Mayoress, supported by the 
late Mayor, Sir James Bruton and Lady Bruton, 
gave the Society a civic reception at the Guildhall. 
Records of the from the 
fifteenth century were laid out for inspection in the | 
Council Chamber, by permission of the Town Clerk, 
Mr. G. Sheftield Blakeway. An on the 
Guilds, their ordinances, their rise and decay, was given 


Trade Guilds of Gloucester 


a ldress 


by Mr. Austin, prefaced by some scholarly remarks 
on the history of the city from the Mayor. Refresh 
ments were served and inspection of the documents 
followed. 

The second day, Friday, the 19th, was devoted to 
the Stroud Valley. The first stop was between that 
town and Stonehouse, at the Lodgemore cloth mills of 
Messrs. Strahan and Co., where the party was met by 


} 
Mr. H. D. Palmer and Mr. J. N. Todd, two of the | 
directors. Here the process of making the well- | 
known West of England cloth was seen. Breaking, | 


combing 


- 


roving and slubbing of the wool, followed by 
mule spinning and doubling of the yarn, warping, | 
beaming, teasling and finishing 
At one stage was seen yarn 
We gathered that 
the management would not for worlds discourage this 
voluminous fashion, although they did not themselves 
adopt it. 

All the machinery was driven in groups by electric 
motors, but at the Upper Works there was a beam 
engine, believed to be about a century old, but how 
old was not known, as it had come from another mill. 
Working at a pressure of 10 Ib., it had been found to 
be inadequate for the work required, and had at some 
time been Macnaughted. One member was observed 
clambering about it in an loving fashion. 
Later a compound horizontal engine had perforce 
been added. The firm preserves an interesting letter 
from King Charles to Prince Rupert, written during 
the Civil War, authorising him to commandeer all 
the cloth in the Stroud Valley for the use of his 
How history doth repeat itself ! 

This interesting visit was brought reluctantly to a 
close because there was a further visit to to 
the Thames and Canal at Sapperton, its 
highest point, 363ft. above sea level, where a tunnel, 
3817 yards long, built in 1793, pierces the Cotswolds. 
Mr. Austin presented some notes on the tunnel, 
whence manifest importance as a 
link between the inland navigations of the Midlands 
and the West of England. After the coming of the 
railway in 184] its usefulness steadily declined ; 1873 
was the last year when it yielded a dividend, and in 
1883 it was abandoned. 
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Time did not permit of an intended visit to Thames 
Head to see the pumping engine which supplied the 
top level of the canal with water. Cirencester was the 
next objective, as lunch was awaiting the party at the 
King’s Head, an antient hostelrie. When the luncheon 
was over half an hour’s grace was allowed. Most of 
the party visited the glorious fifteenth century 
the contemporary timber roof, owing to 


t 
i 


chureh ; 





| meetings of the Newcomen Society which it is difficult 


| lent by Mr 


( 
gradually the difference between science and engineering. 


vortex of material activity ; they had to reclaim a vast 
territory 


populous centres along the tracks were built. 
the days of the so-called practical man 


and Howe. They were the idols of the people. The country 
was too busy 


smouldering ruins of the civil war there was a spiritual 
giant, an American idealist, a dvnamic idealist, who defied 


Lincoln. 


science and engineering. 


Association 


cloisters aroused great admiration 


There is a particular charm about the summer 


to define It springs partly from the fact that the 
number of visitors is not large and that,in consequence, 
they are soon well known to each other. Moreover, 
of To each all 
everything with some smack of antiquity, something 
n which the history of industries traced, 
appeals with equal force. Finally, no one has an eye 
to business. All are out for an intangible something 
which it is difficult for utilitarians to comprehend. 
It is pleasant to observe that interest in the history 
of technological history is on the increase, and it 
not to that the work of the New 
comen Society is responsible in no small measure for 
that movement. we venture to 
believe, the history of crafts, arts and industries will 


there is no diversity interest. and 


i can be 


is 


too much assert 


In course of time, 
receive equal attention with political history. It is 
strange that the development of the peaceful occupa- 
tions upon which the welfare of a nation 1s built up 
and by which it is sustained should receive so little 
attention compared with that of war, sedition and 
intrigue. 

The block for the 
Austin. 


illustration has been obligingly 








Science and Engineering. 


Mr Secretary, and friends : I feel that | 
my knees are also shaking like those of Admiral Hughes, 


although this is not my maiden speech. But it ts unne« 


PRESIDENT, Mr 


sary to tell you that a generation ago no one would have 
ventured to discuss in an assembly like this a double 
headed subjec t Science and Engine ring In those days 
a scientist's opinion of engineering did not go for very 


much, and the engineer's opinion of science went even for 
But the mental attitude is now different, and why 
it is different I am going to tell vou in a few simple words. 
There was an intellectual started right here 
in the city of Washington sixty-two years ago, the same 
President. Lincoln delivered immortal 
It is this movement which eliminated 


less. 
movement 


vear in which his 


tettysburg speech. 
I'here was a time when the people of this country were in a 


the Atlantic and the Pacific. Thous 
ands and thousands of miles of roads and railroads and 


Those were 


between 


That was the age 


f Fulton, of Morse and Goodyear ; of McCormick, of Hunt 


to 


It was not a mere accident that in the same year in 
which Lincoln delivered his immortal Gettysburg speech, 
the National Academy of Sciences was organised, and by 
its Congressional charter became a part of the Federal 
Government. At that time Joseph Henry, whose statue 
you may see in front of the Smithsonian Institution, was, 
| and had been for twenty years, the secretary of the Smith 
sonian Institution. He was not only a great scientist, h« 
Lincoln 
Idealism was a force which attracted these two great chara 


was a great idealist, and a personal friend of 


ters to each other. Hence the organisation of the National 


| Acodons of Sciences, whose mission was the cultivation 
of higher endeavours in the intellectual activity of the 
The first act was a movement, a historical move 
ment, in the direction of higher endeavours in science. At 
the head of that Henry, John 
Draper, Frederick Barnard, Andrew White, and other 
idealists 


country. 


movement were Joseph 


in Among them should also be men 
tioned Daniel Coit Gilman, president of Johns Hopkin 
University, which was founded in 1876. 
ment succeeded beyond the rosiest expectations even of its 


science, 


This great move 


most enthusiastic supporters The manner in which it 
succeeded is worth relating here Johns Hopkins Univer 
sity started with a faculty of seven men. I call it the 


lamous heptagon ; it was a constellation consisting of seven 
stars of the of magnitude. President 
is credited with saying : ‘‘ Not bricks but brains constitut« 
a university,”’ and he was right. That faculty, that con 
stellation of seven stars of the first order of magnitude, 
is In a great measure responsible for the success of that 
historical movement. It was the first university faculty 
in the country, smaller in number but greater in achieve- 
ment than any other university faculty They gave the 
guidance and supplied the moving power to that great 
They sowed the seed which fell upon 
We 


first order Gilman 


scientific movement. 
fertile soil, and the harvest we are reaping to-day 
are seeing its blessings on every side. 

In the first place, the American colleges of fifty years 
ago, with hardly any trans 
formed into American universities equipped with splendid 
laboratories for scientific research, finer than anything 
they have in Europe, and the men conducting the work 


scientific equipment, were 


in these research laboratories are men of the highest type 
devoted to the cultivation of high endeavours in science 
This is indeed a revolutionary change. But another change 
occurred even more remarkable, and I best describe 
it by calling it a miracle. The flame of scientific idealism, 
first kindled at Johns Hopkins University, went from the 
American universities to the American industries, and the 
American universities and the American industries formed 


can 


one harmonious unity, supplementing each other's activity. 
The industries discovered that the best they 
could make in scientific research and 
scientific 


investment 
was the investment 
engineers The type of men employed to-day 
by the universities in their most advanced work and the 
the the 
They are simply highly trained men. trained in science and 
The result is that to-day American science 
American engineering are welded, and they form one 


type of men employed by industries are same 


engineering 
and 
organ 


unit of living force. They help us to advance to 








the front rank of scientific achievement, and before many 
years have passed we will be the leaders of the world in 
sclence and engineering 
. 
Letters to the Editor. 
u t hold ourselves <p naible for the pinwr “ur 
correspondents.) 
rHE STORAGE OF COAL 

Sin, -With a shadow of promised unrest either he a 
tickis or the railways, engineers of power stations become wary 
these davs and make provision by getting in ample stocks of cou 

This has to be stacked in varying heights from some 5ft. high 
and where one has less room it has to be stacked perhaps 1011 
high. 1 wonder it any other engineer has discovered, as 1 did 
some Vears ago, that by taking a reading with a battery testing 
voltmeter across the vent pipes, which some engmeoers let dow: 
in the coal at intervals about L2ft.. one can get a reading from 
05 volts up to, say, .3 of a volt ; and when its reading ts thu 
high it is time to look for combustion taking place in your coal 
heap. H. W. Warts. 

Cheltenham Electricity Works, June 27th 

SCREW PROPELLERS 

SiR 1 wish to express to you my appreciation of the ver 
fine review which you gave my book on Screw Propellers, in your 
issue of May 29! 

In reading it over, however, | was very sorry to find there wer 
two misstatements, the first of which was that my design chart 
was based “on the ratio of projected to developed area The 





rect statement should have been “ on the » of projected 


The second misstatement was that while acc« 


to disc area rdiny 


to the law of comparison the actual powers ” comparative 





pay much attention to higher sciences. 
Che pulse of intense material activity did not permit any 
eisure higher This pulse Eucope felt 
and called it This hasty inter- 
yretation of our intense material activity was apparently 


for endeavours. 


American materialism. 


caaamioted by the chaos of the civil war, and many a] 
European philosopher prophesied at that time that | 
American democracy was destined to sink and to disappear | 
in the shapeless mass of its own materialism. But these | 


yhilosophers were too far away to see clearly that in the 


he burning ravages of the civil war—that was great 
His idealism was the same as that of Washing- 
on and of his time. It was the idealism of Lincoln and of 
he great men of his time which marks the beginning of a 
1ew era in American history ; the era which finally suc- 
wiping out the imaginary difference between 


‘eeded in 


* American 


the 


From an address by Dr. M. I. Pupin, President 
for the Advancement of Science, at 
vanquet of the American Society of Naval Engineers at Wash 
ngton, D.C., March l4th, 1925, 


annual 








spoeds vary as the (ratio of dimension , aceording to my work 
the powers varied as the square of the dimension It is only 
the basic powers which vary as the square of the dimension 
The actual powers vary as the (ratio of dimensions) 4-5*!, as will! 
be seen by the equation given by the fifth line from the top on 
page 158 

Thanking you again for your kindne in giving me a ' 
fine review ‘ W Dys 

Washington, D.4 June Ldoth 

On the first point of his letter Adimiral Dyson j rrect M 
must apologise tor the slip, which tortunately is not one of creat 
importance On the second, the statement in the review read 
explicitly ** basic powers vary as (dimensions as mentioned 
in Admiral Dyson's letter The actual powers must, of ITs 
vary with ship size in the ratio (dimensions) corrected fo: 


variations in etheiency and skin friction with size We bmvit 
therefore that there is no antagonism between this and tle 
review. The statement was made by the reviewer, not hy way 
of pointing out an error, but to draw attention t ui unusual 
feature, which is an essential part of Admiral Dyson vaste 
and chart We are so used to approaching powers by the direct 
avenue of Froude’s law of comparison, that it med desirable 
to draw attention to the unusual manner of approach adopted in 
the book Ep. Ture E 
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A New Locomotive Boiler Feed 
System. 


\ sysrem of providing locomotive boilers with a supply 
of hot feed water, which, although it has been put into 
service by several continental railways, is new in this 
country, is illustrated by the drawings below. It is known 
as the “‘ Dabeg ” feed pump, and is being manufactured 
by Vickers, Ltd., of Vickers House, Westminster. As 
will be gathered from the half-tone engraving—Fig. 3- 
one of these pumps has been fitted on a goods engine of 





























FIG. 1 O1L SEPARATOR 


the London and North-Eastern Railway, and several more 
are being supplied for locomotives on the Lancashire and 
Yorkshire section of the London, Midland and Scottish 
Railway. 

The two outstanding features of the Dabeg system are 
the use of a portion of the exhaust steam to heat the feed 
water, and the mechanical operation of the feed pump by 
the main driving wheels. Both these arrangements are, 
adopted with the idea of improving the thermal 
efficiency of the engine. There is another peculiarity 
about the apparatus, but we have some doubt as to its 
utility on the lo« omotives of some of our English railw ays. 


of course, 


8| 


It is the inter-connection of the main valve link mvtion 
with a by-pass on the feed delivery, so arranged that the 
rate of feed is automatically adjusted to suit the power 
being exerted by the engine. On those lines on which the 
drivers habitually work on the regulator, such a device 
would, naturally, be of comparatively little value, but if 
the engine is controlled by the cut-off, the automatic 
gear would relieve the stoker from attending to the check 
valve, and, by maintaining a constant water level, should 
improv ec the steaming of the boiler. 

Che apparatus is mounted on the running plates of the 


locomotive and comprises two units with the necessary 


piping connections, A branch is taken from the blast 
pipe and is of sufficient size to pass about 15 per cent. of 
the total exhaust steam. In this branch there is arranged 
an oil separator, which can be seen just above the second 
driving wheel in Fig. 3, and is shown in section in Fig. 1. 
The separation of the oil from the steam is effected by 
two in the case under review 


means of one or more 


steam consumption tho by-pass is closed, It conse 
quently follows that, regardless of the speed at which the 
engine is running, the rate of feed is proport ional to the 
demand on the boiler, and the valve ports are so shaped 
that this condition holds good throughout the range of 
cut-off, so long as the regulator is kept full open and the 
maintained. There is, however, «a 


steam pressure 15 





FIG.3 DABEG FEED PUMP 


bunches of corrugated plates, with longitudinal grooves, 
which catch the oil and allow the steam to pass over them 
At the exit end the plates are rolled right over to assist 
in the separating process, 
of being truly vertical, are raked with the flow of the steam 
at an inclination of about | in 10, so that the lower ends 
are further downstream than the top, which naturally 
helps the oil to find its way to the bottom of the separator. 
The clean exhaust steam from the separator goes on to 
the combined feed pump and heater, of which a sectional 
drawing is given in Fig. 2. 

Referring to Fig. 2, the exhaust steam is brought in at 
the opening G, the cold feed water is drawn from the tender 
by the branch H, and the hot feed is delivered to the 
boiler at J. It will be noticed that the pump has two 
barrels and plungers. That on the right handles the cold 
water and delivers it to the heater, while the left-hand 
pump forces the hot water into the boiler. The two pumps 
are arranged in opposition and are driven oft the side rods 
of the engine by the lever K in the manner indicated in 
Fig. 3. The suction pump—as will be seen from Fig. 2— 
is protected at the inlet by a strainer, and has two air 
The air vessel on the inlet side is incorporated 


and the corrugations, instead 


vess?ls. 
in the strainer casing, while that on the delivery side is 
plainly indicated above. The valves are of the spring- 
loaded dise 

The 
passage I, to the 
the 


type. 

delivered by the cold pump up the 
perforated pipe M, and is sprayed into 
surrounding space, which is filled wth the exhaust 
steam. The resulting warm water gravitates down into 
the sump N, and is pumped into the boiler by the hot feed 
pump. It will be noticed that there is a relief valve on the 
delivery branch, and that the hot pump has an air vessel 
lhe pump can be drained, as 


water yoes 


on the discharge side only. 
a protection against frost, for instance, by means of the 


Section A.B 


FIG. 2—-COMBINED FEED PUMP AND HEATER 
cock at the bottom of the sump N, and the drain cocks 
on the valve boxes shown in the end views. 

The automatic control device is shown in the end section 
through E F, and is a simple sleeve valve connected with 
the reversing lever or link motion. It forms a by-pass 
on the delivery side of the cold water pump, which returns 
more or less of the water back to the tender without it 
going through the heater. The capacity of the pump is 
such that it can deliver suflicient water to meet the 
maximum demands of the engine, and the ports of the 
automatic by-pass valve are so arranged that when the 
link motion is in the position representing the maximum 
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supplementary hand-controlled valve in the suction pipe 
from the tender, which can be used to regulate the feed 
to meet special conditions of running. 











Notes. 


Rhodesia’s Mining Figures. 


Tue gold output of Rhodesia 1u24 
627,729 oz., value £2,939,562, the value per ounce being 
£4 13s. 7.9d. As the normal value of an ounce of fine gold 
is about £4 5s., it will be realised to what a large extent 
the return for 1924 has been supplemented by the pre- 
The gold output for 1923 was 647,491 oz., value 
The Cam and 
the Shamva, 
largest producers. 


tor Was 


mitts. 
£2,009,159, value per ounce £4 9s. 10. 3d 
Motor, 99,829 0z., value £470,536, and 
96.951 oz.. value £455,413, were the 
The total value of the minerals produced increased from 
£4,300,.652 in 1923 to £4,478,499 in 1924, which may be 
attributed mainly to the very large increase in the pro 
duction of chrome ore, namely, from £244,982 to £432,482 


White Labour Losing Ground in South Africa. 


According to the eighth annual census of factories 
and productive industries in the Union of South Africa 
for the year 1922-23, just published, the gross value of the 
output amounted to £74,486,000, as compared with 
£79,423,000 in the year 1921 22, and £98,308,000 in the 
preceding year. The value of material used dropped from 
£42.823,000 in 1921 to £37,140,000 in the following 


99° 


Section CO 


year. The total of employees has increased from 101,178 
(39,524 Europeans) in 1915-16 to 172,047 (61,296 Euro- 
peans) in 1922-23. While the number of workers of all 
races increased by 70 per cent., the relative percentages for 
Europeans and non-Europeans were 55.1] and 79.6. 
The proportion of European employees decreased from 
39.06 per cent. to 35.63 per cent., and the proportion of 
non-Europeans increased from 60.9 per cent. to 64.4 per 
cent. Decreases of European employees are shown in the 
following industries :—Stone, clay, &c.; wood, metals, 
clothing, printing, furniture, chemicals, surgical instru- 
ments, heat, light and power, building and construction, 
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In the matter of motive power, the statistics show a 
continued extension of the use of electric power. The 


number of factories using thst form of motive power 
increased by 83 per cent. since 1915-16 


Durban’s New Power Plant. 


Important additions have recently made 
to the generating plant and switchgear at the Durban 
municipal power station, Alice-street. A 5000-kilowatt 
turbo-alternator set has been received from the manu 
facturers, Metropolitan-Vickers Electrical Export Com- 
pany, Ltd., and erected by the power station staff. The 
set comprises a Rateau impulse high-pressure turbine, with 
self-contained lubricating system and three ‘* Serck *’ type 
oil coolers and oil filter. The present working pressure at 
the stop valve is 150 Ib. per square inch, with a superheat 
of 100 deg. Fah., although the set can be modified by the 
addition of new nozzle blocks, wheels and diaphragms 
to work with steam at a pressure of 325 lb. per square 
inch, and superheated to 700 deg., if required in the 
future. The turbine is direct coupled to a three-phase 
alternator designed for an output of 5000 kilowatts at 
.8 power factor, 6600 volts, 50 eycles, at a speed of 3000 
revolutions per minute, with “ Visce " air filter, direct 
coupled exciter, field rheostat and pedestal, automatic 
field-breaking switch, failing field relay and bearing tem- 
perature alarm equipment. The turbine exhausts directly 
into a spring-supported surface condenser of 10,600 square 
feet, with surface intercooler type air ejector, two circulat- 
ing water pumps with three-phase, 200-volt motors and 
switchgear, one condensate pump and motor, “ Scanes ™ 
vacuum gauge, “‘Cumberland”’ protective electrolytic 
apparatus, 20in. atmospheric exhaust valve, lin. cir- 
culating water suction, delivery and non-return valves 
and the piping details. The guaranteed steam 
consumption at full load, with a pressure of 150 lb. per 
square inch, is 13.6 lb. of steam per kilowatt-hour, exclu- 
sive of ejector steam and power required to drive con- 
denser auxiliaries, or 13.71 Ib. if ejector steam is included, 
with a vacuum of 27.85in. A complete installation of iron- 
clad switchgear for both generator and feeder control has 
also come to hand from A. Reyrolle and Co., Ltd., This 
new plant will almost certainly be the last to be installed 
in the present power station, where the accommodation has 
now reached the “ elastic limit." The Electricity Supply 
Commission has entered into an agreement to erect in the 
Durban area a new generating station to contain an initial 
installation of two 12,000-kilowatt steam turbo-generating 
sets, which is to be completed on or before October 31st, 
1927. The Municipality will purchase from the Commis- 
sion its requirements, above the capacity of its own station, 
and the terms are very 


heen 


usual 


reasonable 


Tue Tamtry CLus, WestTmMINsteR.—On Wednesday evening, 
the 24th ult., the members of the Thirty Club, Windsor House, 
Westminster, entertained to dinner at the Hotel Rubens their 
fellow-member, Mr. Thomas Fender, on the occasion of his retire- 
ment in an active capacity as a Special Director at the Naval 
Constructions Works of Vickers Ltd., at Barrow-in-Furness. 
Mr. W. F. Sadler presided, and Mr. A. Cartwright, in welcoming 
the guest of the evening, referred to Mr. Fender's active and 
successful career in the world of marine engineering. 

Tue Waycoop-Orts CLus Sports.—The Waygood-Otis Club 
held its sixteenth annual sports and garden party on its ground at 
Bellingham on Saturday, June 27th, a large number of the 
members and their friends being present. The distribution of the 
prizes by Mrs. C. Clarke, wife of one of the managing directors, 
was preceded by a presentation to Mr. C. H. J. Day (starter) 
of a silver cigarette box by the members, in appreciation of the 
active interest he had always taken in the affairs of the Club. 
Music was provided by the Southern Railway Military Band and 
the meeting was in every way successful. 

Tue DerarRTMENT OF Overseas TRave desires to remind 
United Kingdom exporters requiring information on overseas 
commercial matters that it is always desirable to approach 
the Department rather than to write directly to the Depart 
ment’s representative posted in the market concerned. It is 


frequently the case that the information desired is already 
available in the Department, and direct application to the 
Department thus results in the saving of much time Where 


the information is not so available, the Department takes imme- 
diate steps to secure it and to forward it to the inquirer. 

Exvecrric Licutinc.—Great efforts are being made by the 
electrical firms engaged in the manufacture of lamps and electrical 
fittings to demonstrate to the public the decorative and other 
advantages of electric light. The British Thomson-Houston 
Company, which has always taken an active part in work of this 
nature, has recently established new and very elaborate show- 
rooms at the corner of Newman-street and Oxford-street. 
Previously the company's London showrooms were in Upper 
Thames-street, but the new building, which, like the old one, is 
named ** Mazda "’ House, is in a much more central position and 
is also far more extensive and better equipped. Speaking gener- 
ally, the new “‘ Mazda ’’ House embodies the very latest ideas 
and most up-to-date practice in electric lighting. A staff of 
trained lighting engineers is employed to give advice on lighting 
problems. At the company’s headquarters at Rugby there is a 
special fitting factory, not only for the mass production of indus 
trial and commercial equipment, but also for the manufacture 
of special designs of decorative fittings. There is a great deal 
more in the art of electric lighting than many suppose, and a 
visit to these new showrooms will reveal the fact that lighting 
experts can make a much better job of lighting rooms, shop 
windows, &c., than many wiring contractors, who seem to 
imagine that the arrangement of lamps, shading, &c., are matters 
of no importance. 

QUANTITIES OF MATERIALS FoR ConcreTe.—A second edition 
of Bulletin 9 of the Structural Materials Research Laboratory, 
Lewis Institute, Chicago, ‘‘ Quantities of Materials for Concrete,’ 
by Duff A. Abrams and Stanton Walker, has been issued. The 
principal subject matter of the Bulletin is a series of tables of 
proportions and quantities for Portland cement concrete for com- 
pressive strengths of 2000 Ib.,2500 Ib.,3000 1b.,3500 Ib.,and 4000 Ib. 
per square inch at twenty-eight days, using fine and coarse aggre- 
gates of different sizes, and concrete of a wide range of work- 
ability as measured by the slump test. The tables are based 
on the water-ratio method of proportioning concrete developed 
in the laboratory as a result of many thousands of tests. They 
differ principally from tables by other authors in that the pro- 
portions have been selected with definite strengths in view, and 
take into account the quantity of mixing water as well as the 
size and grading of the fine and coarse aggregates. This Bulletin 
was first published in 1921, but had been out of print for several 
months. In the second edition the text has been re-written to 


constitute a more complete discussion of the subject. A method 
of taking into account the differences in volumes of materials 
when measured in the laboratory and when measured under 
field conditions is described. The descriptions of field and labora- 
tory test methods have been enlarged and include recent changes 
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THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Trade Situation. 


Tue threats of labour troubles have caused but 
little uneasiness in industrial circles in the Midlands and 
Staffordshire, and iron and steel masters are apathetic. 
There could be no more eloquent illustration of the 
desperate straits of the trade than the indifference which 
prevails as to whether the pits close down or not. Many 
producers of iron and steel on ‘Change in Birmingham 
to-day—Thursday—-queried whether or not it would be 
better policy to withdraw for a time from the struggle for 
unremunerative orders, and give demand an interval in 
which to develop. The possibility of the decision being 
taken out of their hands by the stoppage of fuel supplies 
did not seriously perturb them. There was no rush to buy 
coal or blast-furnace coke. Values of iron and steel, instead 
of tending to increase, fell lower, and demand was as slow 
as ever. Manufacturers are reducing their orders for raw 
material to the smallest dimensions in the majority of 
cases. Many producers of iron and steel are in complete 
agreement with the opinion recently expressed by Mr 
Edward Steer, managing director of Guest, Keen and 
Nettlefolds, Ltd., that there cannot a substantial 
recovery in trade, and fuller employment all round, until 
we have learnt to produce and sell at prices comparable 
with those at which foreign countries, as a result of lower 
wages, longer working hours, and rates of exchange, are 
able to produce and sell at in the markets of the world. 


be 


Coal Trade Situation. 


The position in the coalfields is undeniably 
critical, but it is being regarded by iron and steel masters 
and manufacturers generally in the Midlands with more 
apathy than is usually the case. The announcement by 
the coalowners of their intention to terminate the present 
wage agreement at the end of the month has brought out 
a few more inquiries for supplies of fuel, but the heavy 
reserves on hand tend to allay anxiety. There is good hope, 
of course, that an accommodation will be reached between 
now and the end of July, but even if a new national agree 
ment be found unattainable, it would not necessarily 
imply a suspension of output. The position is fraught with 
difficulties, but with a little give and take on both sides, 
it is considered that a stoppage could, and it is hoped will, 
be avoided. 


Steel Prices ‘‘ Cut.”’ 


The demand for steel does not appear to have 
improved. The general volume of business unsatis 
factory, though inquiries for constructional material have 
increased somewhat in the aggregate, and an increasing 
proportion of them leads to business. Makers recognise 
that the downward trend of prices is inevitable, if the steel 
trade is to recover. Some authorities predict a range of 
autumn prices on a scale enabling the British makers to 
meet foreign competition on fairly equal terms, when 
uniform quality and quick deliveries are taken into con- 
sideration. Consumers would welcome such a condition of 
things, for they decidedly prefer British material, even at 
a moderate increase over the foreign article, owing to its 
more uniform and reliable character, the greater facility 
for negotiation with home steel works, and the more 
favourable terms in regard: to payment. Prices are so 
uncertain that no consumer buys a ton more material 
than is wanted for immediate needs. It is very difficult 
to name prices with the prevailing downward tendency, 
but this week valves have undoubtedly fallen. Midland 
engineers find that they can obtain their plates at 
£8 17s. 6d., representing a reduction of 2s. 6d. per ton. 
Sections are also obtainable at £8 an equal reduction. 
Scotland appears to be leading the way in lower prices, and 
Midland engineers, buying on the above basis, complain 
that their competitors in the North can get their plates 
at £8 10s., thus giving the Northern engineers a decided 
advantage in competition. For billets £6 15s. is the recog- 
nised price, but this is not a firm figure in the rare event of 
a good tonnage being offered. The unreliability of the 
frane exchange is a disturbing feature, and accounts for 
the wide disparity of quotations for continental steel. 
No great significance is attached to the labour conflict in 
Belgium, advices indicating that it has not extended 
beyond the Charleroi district. The continental makers, 
however, are less keen for orders, and a rise of 5s. per ton 
is stated to be imminent. 
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Steel Water Pives. 


It is announced that Guest, Keen and Nettle- 
folds, Ltd., have entered into an arrangement with the 
well-known and old-established firm of Thomas Piggott 
and Co., Ltd., of Birmingham, for the manufacture and 
supply of steel water pipes, for which purpose a gall 
subsidiary company has been formed under the title of 
Guest, Keen and Piggotts, Ltd. The plates for the manu- 
facture of the pipes will be rolled at Guest Keen's Cardiff 
works. 


Raw Iron Prices. 


in the raw iron department. The production is so small 
in this district that stocks are not serious in quantity. 
Nevertheless, there is unabated anxiety on the part of 
some of the furnacemen to avoid putting more pig iron 
into stock. The weakness of prices to which I referred 
last week has been accentuated. Offers of half a crown 
under the rates nominally ruling have this week been 
accepted by some Midland blast-furnacemen, but the 
relapse is less abrupt than that figure would suggest. It 
is possible to secure ample supplies of Northamptonshire 
forge at £3 2s. 6d. and No. 3 foundry at £3 6s. Derbyshire 
forge makes £3 6s., and foundry £3 lls. It is considered 
that these figures would be shaded if good tonnages were 
involved. All orders, however, are on the small side, being 





in the standards of the American Society for Testing Materials. 





for immediate needs only. The decided weakness in coke 





|} are concerned. 


values is largely accountable for the fall in pig iron values, 
and a reduction in the price of this fuel is expected to be 
announced shortly. The trouble in the coalfields has had 
little effect in stimulating demand for furnace fuels. Dis 
belief in the imminence of general paralysis in the coal 
| fields has something to do with the apathy of ironmasters, 
| but the threat of such a climax would have been enough to 
send up prices in normal conditions. To-day it leaves the 
market unaffected. It is very satisfactory to be able to 
record this week that the owners of a furnace in Walsall 
area, stopped about eight weeks ago. have found it possible 
to recommence operations 


Finished Iron. 


Finished iron is in much the same position as 
last week. The market is severely contracted in many of 
its branches, and most of the Staffordshire manufacturers 
have very little work on hand. The chief activity is at 
the re-rolling mills, but here continental material, for 
the most part, is being used. A few works report a slight 
improvement for high-grade iron, and makers of nut and 
bolt bars have secured a few orders as the result of the 
labour troubles in Belgium. One effect of the strike in the 
Charleroi district is that the usual sources of supply of 
Belgian nut and bolt iron are not available, and many 
Belgian firms decline to quote. One importer, however, 
has obtained a quotation at £6 16s. delivered, the lowest 
figure for some time, with a promise of delivery within 
four or five weeks. Staffordshire iron prices are unaltered, 
marked bars commanding £14 10s., Crown bars £12 7s. 6d 
and nut and bolt bars £11 7s. 6d. Wrought iron gas tul» 
strip is in fair request at £12 15s. upwards 


Sheet Values. 


Though in the galvanised sheet department orders 
are coming forward less freely, and prices have fallen 
slightly, it is still the brightest section of the market, and 
makers are in a fairly happy position as far as order books 
Mills are well employed on the thinner 
gauges of galvanised sheets. The price for 30 gauge remains 
£22 5s., but 24 gauge corrugated sheets have receded from 
the £16 10s. basis, £16 2s. 6d. to £16 5s. representing the 
new range 


British Screw Works in Australia. 


The new screw works of Guest, Keen and Nettle 
folds, Ltd., in Australia, are rapidly nearing completion 
The necessary factory equipment was built at the com 
pany’s engineering department at Smethwick, and it has 
already arrived at Sunshine, near Melbourne, where the 
works are situated. A manager and the necessary skilled 
labour have been sent out from Smethwick to superintend 
the erection and starting up of the plant, which, it is 
expected, will be in operation about August next. It is 
early as yet to express an opinion with regard to the 
future of this venture, but the directors have every con 
fidence that it will prove a decided success 


Another Midland Pit to Close. 


The Haunchwood Colliery Company, Ltd., has 
decided to close down its Haunchwood Colliery, Stocking 
ford, and the men have been given fourteen days’ notice 
The reason given for the decision was that present con 
ditions did not warrant the company keeping the colliery 
open. About 400 men and boys are affected, but, for 
tunately, it is expected that the bulk of them will be taken 
on at other pits in the neighbourhood. The Haunchwood 
pit, which is one of the oldest in the Warwickshire coal 
field, is the third Warwickshire pit to close within recent 
years, the other two being Stanley’s Nuneaton and Bed 
worth collieries. 


Works Alterations. 


Extensive alterations are being carried out at 





the Atlas and Alma Works of F. W. Cotterill, Ltd.. 
Darlaston. This is one of the subsidiary concerns of 
Guest, Keen and Nettlefolds, Ltd., and with a view to a 
more economical production all round, the latter firm is 
concentrating the manufacture of general bolts and nuts, 
rivets and similar goods at the Darlaston works, which are 
equipped with the up-to-date This 


most appliances. 


concentration has involved the closing down of the bolt 





Very unsatisfactory conditions continue to rule | 





| Tipton, 2063 ; Walsall, 5904; Wednesbury, 2492; 


works at Smethwick 


Unemployment Still Increasing. 


Unemployment in the Midlands 
increase, the latest returns showing that for the week ended 
June 22nd there were 174,604 out of work, as 
compared with 171,017 for the previous week, an increase 
of 3587. The general total for the area is made of 136,016 
men, 3624 boys, 32,339 women and 2625 girls. There are 
now on the registers as unemployed in the Birmingham 
area, 24,230; Bilston, 3305; Coventry, 1118; Cradley 
Heath, 4279; Derby, 1300; Dudley, 3618; Leamington 
and Warwick, 301; Leicester, 4148; Northampton, 
1665 ; Nottingham, 9942; Oldbury, 1410; Peterborough, 
303; Redditch, 1100; Smethwick, 3742; Stoke-on 
Trent area, 21,395; Stourbridge and Brierley Hill, 3470 
West 
and Worcester, 


to 


continues 


persons 


Bromwich, 2666 ; Wolverhampton, 4367 ; 
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LANCASHIRE. 


(From our own Correspondents 


MANCHESTER 
General Outlook. 


Tue general position in the iron and metal 
markets here is no better, and many people seem to think 
that it is worse. The uncertainty as to the coal mine and 
railway affairs, and the possibility of a stoppage in both 
these industries, are having a bad effect ; but, of course, the 
real trouble in the iron and steel trade is that British pro- 
ducers are unable to cheapen their goods and are fast losing 
trade in consequence. The question as to whether any 
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part of the trade can be brought under the Safeguarding 
Act is not of much importance at present, because very 
few people believe that an application can be successful, | 
but, of course, it helps to keep things unsettled. Actual | 
business here continues to dwindle, and, of course, there | 
is no probability of any improvement before the autumn, 
and not much reason why it should come then. Prices | 
might perhaps improve if there were a stoppage in coal 
supply and a damping down of furnaces, but general | 
prosperity cannot come in that way. 


Metals. 


The markets here for the non-ferrous metals are 
dull and rather lifeless, but not in nearly so bad a general 
condition as the iron and steel markets. The fact is that 
the fall in metals, with perhaps the exception of lead, is 
practically completed. So far as copper is concerned, this 
fall was completed about three years ago, and the market 
has been resting at bottom prices for this length of time ; | 
and meanwhile the statistical position has been slowly | 
improving, so that during the last three or four years 
visible stocks of copper in America have been reduced by 
about two-thirds and the price by about one-half. Hence 
copper is certainly prepared for a better time, and although 
the terribly depressed state of trade may prevent any | 
serious movement for an indefinite period, yet the con- 
ditions underlying the market are good. Just at present 
the doubt as to whether Germany is likely to fail as a buyer | 
of American copper is troubling the market, and one is | 
rather uncertain also as to whether consumption in America 
will be maintained ; but if the restriction of production is | 
persisted in there should be no accumulation of stock even | 
if consumption should be easier for atime. What is wanted 
to bring about a revival in prices is more general confidence | 
on the part of consumers, so that the burden of holding 
stocks may be more evenly distributed. At present that 
burden is borne to a large extent by the producers, and a 
change in its incidence can only be brought about by a 
confidence in the market, which will induce consumers to 
keep normal stocks of the metal at their works. There 
is no movement yet towards reducing the differences be- 
tween raw copper and spelter. The market for tin has been 
rather steadier of late, but the disturbances in China may 
have some effect during the week. It is difficult to calcu- 
late upon these, and probably one ought to be prepared 
for irregular movements. America has been a fairly good 
customer lately, and the consumption of tin there seems 
to be keeping up well. Lead keeps very steady, and there 
is no doubt that the consumption is large ; for large imports 





do not produce any impression on the market. There has 
been very little change in lead prices for the last three | 
months. Spelter has been steady for the same length of | 
time, and apparently no movement is expected in the near 
future. | 


Pig Iron. 


The markets here for foundry iron are dull and 
listless, and business seems to be almost entirely confined to 
small lots for immediate use. The consumer knows that 
he can get what he wants at a moment's notice, and so 
long as there is no danger of his being called upon to pay 
a higher price, he fails to see any reason why he should 
burden himself with stock. Hence, instead of the burden 
of stock holding falling upon a thousand shoulders of con- 
sumers, it now falls upon the few producers, and weighs 
proportionately heavier. A brisk rise in prices will be 
necessary to get ironfounders back to the old custom of 
keeping a good stock of pig iron. That this rise can come 
before the late autumn is so very improbable that the idea 
may be dismissed. The chances seem in favour of a slow 
decline, brought about by the anxiety of ironmasters to 
keep their furnaces going and to avoid any large accumula- 
tion of stock. This week some sellers of Derbyshire No. 3 
are still trying to maintain the price at 80s. per ton de- 
livered in Manchester, but it is a difficult thing to do ; for 
Lincolnshire iron is being offered at less, and there are 
some weak Derbyshire sellers who will not refuse an order 
at 79s. delivered or even at 78s. 6d. Ironfounders know 
quite well that sellers are squeezable, and it is not in human 
nature to refrain from squeezing, in such circumstances. 
Scotch iron remains at about 99s. delivered here, but prob- 
ably 98s. would be accepted. East Coast hematite iron is 
weak at about 90s. per ton. In the market for steel things 
are much as they were. Furnace men assert that the price 
of pig iron is close up against costs, but in the case of steel 
the assertion is true without doubt ; and any further cutting 
of prices means a positive loss to the steel works. One 
would hesitate to believe that such is the case with pig 
iron. There seems to be a small chance for steel makers 
in the further reduction of the cost of basic iron and of 
scrap steel ; but one of the most serious causes of the high 
costs of production is the impossibility of keeping works 
ruoning at full time. Nominal prices for finished steel are 
about £8 7s. 6d. for sections, and £9 for plates, but actual 
business seems to be done at 5s. per ton less. 


Scrap. 

Dealers here in the scrap iron and steel market 
are still in the doldrums. There seems at present to be 
no chance of any expansion in the demand, and the ten- 
dency of prices is downwards. This, of course, causes 
merchants to offer low prices when buying parcels of scrap. 
It is doubtful now whether they would pay more than 
47s. 6d. per ton on trucks for heavy steel melting scrap. 
Certainly there is no profit at this price for the Welsh 
market, and the Sheffield demand is very doubtful. The 
local markets are too small to absorb all the scrap steel 
that comes forward. There is a moderate demand for good 
lots of heavy wrought scrap at from 72s. 6d. to 75s. per ton 
delivered. As for cast scrap, the weakness in pig iron en- 
courages consumers to offer only lower prices ; and as the 
demand is small, the price seems inclined to sag again. 
There is, however, still a fairly good market for specially 
fine textile machinery scrap in consequence of its scarcity. 


BARROW-IN-FURNESS. 
Hematite. 


The hematite pig iron trade continues lifeless, and 
another furnace has been damped down in the Furness 
district. The Carnforth Ironworks, at which one furnace 





hae been working from day to day for sime weeks, decided 


to damp down. There is thus, with the exception of the 
small charcoal iron furnace at Backbarrow, only one fur- 
nace in blast in the Furness district, that one being at 
Ulverston. Millom is also stopped, and it is only in the 
Workington district that the furnacés are kept going, 
and that is to a very great extent due to the fact that 
the rail department is engaged. Stocks at makers’ works 
are being cleared very slowly, the deliveries not being 
heavy. Customers are just taking bare requirements. 


| Undoubtedly the financial conditions on the Continent are 


operating considerably against the makers of iron here, 
not only from an opposition point of view, but because 
very little iron is going from this district to the Continent. 
There was a part cargo of pig iron for Antwerp last week, 
and there was also a small parcel of iron for Liverpool, pro- 
bably for transhipment. There are no signs of any improve- 
ment in the iron trade, and idleness at the works will con- 
tinue until the present stocks are cleared. A revival in the 
steel trade would also influence the starting of furnaces. 


Iron Ore. 


The iron ore trade in this district is in a poor way, 
and there is little activity anywhere. The Millom and 
Askam pit in Cumberland has stopped working and other 
pits are affected vory considerably. A small part cargo 
of iron ore went to Antwerp last week. There is a reduc- 
tion in the importation of foreign ores and cargoes are 
arriving at greater intervals. 


Steel. 


The steel trade is very quiet. The only rail mill 
engaged is at Workington, where the London, Midland 
and Scottish order for twenty thousand tons is being dealt 
with. Fresh orders are necessary if the mill is not to be 
rendered idle. The hoop and small section mills at Barrow 
are better situated and are kept going regularly. 








SHEFFIELD. 
(From our own Correspondent.) 


Steel Trade Declining. 
Tue fact that this is the stocktaking period 


of the year has tended to accentuate the slacknese at the | 
Several of the 


heavy steel works of Sheffield and district. 
works have closed down, especially in the Templeborough 


district, where steel-making operations are at a complete | 


standstill, partly owing to the cause mentioned and partly 


to bad trade. There is hardly any demand for pig iron, and | 

For heavy melting | 
basic steel scrap little more than 65s. per ton can be | 

| obtained, delivered at works, that figure being 10s. below 


not much for semi-manufactured steel. 


what the merchants consider an economic price. At the 


| Templeborough and Ickles works all departments have 
been closed, including the great continuous wire rod mill | 


at Templeborough, which was idle last week through lack 
of work. It was hoped that the setting down of the steel 
plants would not last more than a week or ten days, but 
the date of their resumption depends on the amount of 
business that is booked in the meantime. 
stoppage the milling plants were not running at more than 
a quarter of their capacity. The report that the Cabinet 
does not favour the granting of the application of a section 


of the steel trade for an inquiry under the safeguarding | 
of industries procedure does not contain much comfort | 


in the present situation, but it is tempered by the announce- 
ment that the matter is to be referred to the new Com- 
mittee of Civil Research. 


for the first time in history our imports were now approach- 
ing our exports, and stated that the question whether the 
general iron and steel industries should take action under 
the Safeguarding of Industries Act was forcing itself to 
the front. 


Cheaper Coal. 


The possibility of trouble in the coal trade is 
adding to the difficulties of the situation. If the termina- 
tion of the national agreement should have the effect of 
cheapening coal, it will confer far-reaching benefits on the 
iron and steel trades, and, through them, on the country 
generally. Sheffield manufacturers have been calling out 
for cheaper fuel for years. Mr. Charles Markham, who is 
a producer of both coal and steel—he is chairman of the 
Staveley Coal and Iron Company and the Parkgate Iron 
and Steel Company—states that the steel industry cannot 
carry on unless the price of coal is reduced by about 6s. 
per ton. Like many others, he advocates an increase of 
miners’ hours. Mr. Markham is a believer in local agree- 
ments, and he stated a few days ago that, as from June 
30th, the Staveley Company would be dissociated from 
practically every masters’ association and ring of every 
description. There was going to be no coal strike so far 
as he was concerned, he said. The Staveley Company 
have recently been offering its workmen further oppor- 
tunities of taking up shares in the concern, and no less 
than £45,000 has been subscribed by 1300 workmen. 
Co-partnership is one of Mr. Markham’s suggestions for 
meeting the difficulties of the trade. 


Engineering. 


The engineering trade locally shows no umprove- 
ment, although it would appear that ground is being gained 
in the country, if the demand for files may be taken as an 
index. That trade continues very busy. Some of the 
largest firms are working at almost full capacity, and the 
present output probably exceeds that of the pre-war 


period. The annual report of Davy Brothers, Ltd., issued. 


last week, shows how bad the engineering trade of Shef- 
field is. During the past year the firm made a serious loss. 
Reference has previously been made to the great contract 
for rolling mill machinery for the Consett Iron Company 
which the firm obtained. The report shows that this has 
resulted in loss. The directors state that ‘‘ the competition 
referred to last year has continued throughout the year, 
and orders at remunerative prices have been impossible 
to obtain. The contract for rolling mill machinery for the 
Consett Iron Company, Ltd., which was taken against 





| plate is on a very small scale, orders of considerable magni- 


|} ments and suggestions cannot 


Prior to the | 
finished surface 


The Journal of the Sheffield | 
Chamber of Commerce, in its last issue, pointed out that 





keen competition, has, however, resulted in a considerable 
mitigation of loss in general charges. It was the anticipa- 
tion of this saving, whilst finding employment for the work. 
people, which influenced the directors to take the extremely 
low price they had to face, although this involves an actual 
heavy loss on the contract.” The report adds that the 
equipment of the ironfoundry at Darnall has been com 
pleted during the year, and the directors are satisfied that 
the expenditure will fully justify itself. 


The Tool Trades. 


A number of the tool trades are enjoying much 
activity, among them being twist drills as well as files. 
It appears to be easier at present to sell steel goods than 
raw steel. It is curious that the tool steel industry is very 
depressed, although a considerable weight of the material 
is being made up into finished products. Nearly all the 
local branches of trade, whether well or ill placed, report 
a falling off in the volume of business being booked. This 
may, to some extent, be attributed to the fact that the 
quiet season of the year has arrived. 


Some Railway Orders. 


Last week it was reported that the Cheshire Lines 
Committee had placed orders for over 160 railway car- 
riages. Of these, fourteen carriages are to be made by the 
local firm of Cravens’ Railway Carriage and Wagon Com- 
pany, Limited, Darnall, Sheffield, the vehicles com 
prising eight bogie composite carriages, four bogie third 
carriages, one bogie third brake, and one bogie third 
saloon. Charles Roberts and Co., Ltd., Horbury Junction 
Wagon Works, Wakefield, are to make seventy I2-ton 
covered wagons, vacuum fitted, 


Cutlery and Plate. 


These trades show no evidence of rec overy trom 
the sharp drop which they experienced a month ago; in 
fact, work still continues to shrink. It is to be hoped that 
the falling off in colonial business which has been noticed 
of late will not continue, for this business is the backbone 
of the export trade, and but for the excellent demand 
which Australia has made for a number of years past, 
several firms would have had great difficulty in carrying on 
While the ordinary shopkeeping demand for cutlery and 


tude continue to come in from the public caterers. <A 
very fair output of spoons and forks is maintained. The 
competition of Birmingham in several lines of plated 
hollow-ware is increasing. 


New Uses for Stainless Steel. 


In spite of various drawbacks the development of 
stainless metals continues, and makers have to deal with a 
constant stream of inquiries relating to the adaptation of 
the materials to a great variety of purposes, both domestic 
and industrial. In consequence of technical difficulties, 
which make the costs prohibitive, many of these require- 
be met; although in a 
small proportion of cases the adaptations are successfully 
carried out. One of the most serious items of expense is 
polishing in connection with goods requiring a highly 








NORTH OF ENGLAND. 
(From our ow? Correspondent ) 


Cleveland Iron Trade. 


THE condition of affairs in the Cleveland pig iron 
trade continues to occasion great anxiety. Some of the 
works are far from fully employed, and there is too much 
reason to fear that more plant will have to be laid idle. 
During the past week-end Messrs. Pease and Partners 
suspended operations at their Tees Bridge Ironworks, and 
damped down two blast-furnaces which had been produc 
ing Cleveland pigiron. In their attempt to meet and over- 
come the intense competition of home and foroign trade 
rivals, Cleveland producers are resolutely cutting prices to 
the bone. In this they have been assisted by a further fall 
in the values of raw materials, which has, to some further 
extent, reduced the cost of production. As a result pig 
iron prices are again easior, though here the reduction is 
only about 6d. per ton compared with a cut of 2s. per ton 
in the Midlands. Actually the state of trade is no worse 
if, indeed, there is any change it is for the better. Buyers 
are cautiously nibbling here and there, and if only they 
were satisfied that prices had touched bottom business 
might expand. However, some of the consuming works 
have waited so long that they are now compelled to come 
on to the market, though they are only buying in small 
quantities for July delivery. Sellers are now offering 
No. 3 G.M.B. Cleveland pig iron at 72s. 6d., and rather 
less would be taken for a good substantial order. No. 1 
foundry iron is down to 76s. 6d., No. 4 foundry 7ls. 6d., 
and No. 4 forge 71s. per ton. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is a little more hopeful. A fair amount of business 
is reported this week, and numbers of inquiries, both on 
home and foreign account, are circulating. In some cases 
78s. per ton is still quoted for mixed numbers, but it is 
offered in other directions at 77s. 6d., and that is regarded 
as the market price, with No. 1 at 78s. 


Ironmaking Materials. 


The relief accorded to ironmasters by a reduction 
in the prices of raw materials is welcome. There are now 
sellers of best Rubio ore at 20s. 6d. per ton c.i.f. Tees, and a 
similar figure is quoted for good Durham furnace coke 
delivered at the works 


Manufactured Iron and Steel. 


A slight improvement is reported in the manu- 
factured iron and steel trade. With some of the continental 
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steel works taking a firmer stand, producers in this district 
are somewhat less disposed to grant price concessions, but 
orders for many descriptions of material are much 
needed. Rail mills are fairly busy, and constructional steel 
departments have a good deal of work on hand, whilst 
galvanised sheet makers report inquiry unabated, but 
producers of shipbuilding requisites have few contracts 
arranged and other branches are slack. Generally prices 
are unchanged 


The Coal Trade. 


The outlook in the Northern coal trade is very 
unsettled, and the general trading position irregular. 
The conflict over the miners’ wages agreement is a very 
disturbing factor in the situation, and it is realised that 
there can be no hope of settled conditions until the conflict 
is decided. Holders of coal are inclined to take a gloomy 
view of the prospects of the negotiations, and some are 
holding supplies off the market unless at enhanced prices 
On the other hand, buyers show little anxiety, and will 
only operate at late prices. The position for this month 
does not warrant any optimism, for there is still an absence 
of orders, and inquiries are very meagre. A few of the 
collieries have some little demand for steam coals, but the 
number is limited. Others are in a state of complete idle 
ness, and further cases of closing down are almost certain. 
Supplies for the meantime are more than ample for all 
positions, but fitters hold steadily for 17s. 6d. per ton for 
best qualities, against 16s. 6d. offering. For gas coals there 
are no new inquiries, and requirements under old contracts 
are on a minimum scale. Best Durham gas coal is quoted 
at 18s. 3d. per ton, with secondaries at 15s. 6d. to 16s 
Durham coking very quiet and demand 
scarce, both for home consumption and the export trades, 
and prices quoted remain weak at 15s. 3d. to 15s. 6d. 
The demand for bunker classes is also limited, and coaling 
station requirements scarce. The coke demand is quiet, 
but in view of possible developments in the miners’ posi- 
tion the demand for gas coke is more active and prices 
firmer. 
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SCOTLAND. 
From our own Corre sponde nt 
Shipbuilding. 


THe output from Clyde shipyards during the 
month of June amounted to twenty-seven vessels, of 43,451 
tons aggregate Again it must be said that these figures 
do not indicate a fair measure of prosperity, but merely a 
further diminution of the work on hand in view of the 
scarcity of fresh contracts. A large proportion of the 
vessels launched were small pleasure craft, only seven 
being over 3000 tons measurement. New orders, too, are 
mostly confined to small craft, the present cost of pro- 
duction being all against home builders. Doubtless, much 
depends on the negotiations now taking place between 
employers and employees, and it is hoped that any arrange- 
ment arrived at will mean a substantial reduction in costs 
of production. At the present time, the amount of work 
on hand is most disappointing, and fresh contracts hold 
little of a nature likely to improve the outlook, the majority 
being for small vessels. Included in the launching returns 
for the following :—Upway Grange, twin 
screw motor ship, 9100 tons, for the Houlder Line, Ltd., 
London ; Mahrarda, geared turbine, 8000 tons, for T. and 
J. Brocklebank, Ltd., Liverpool; Weirbank, twin-screw 
motor ship, 5200 tons, for Messrs. Andrew Weir and Co. 
(Bank Line), Glasgow and London; Mobiloil, oil tanker, 
for the Vacuum Oil Company, Ltd., London; Wayfarer, 
cargo, 5000 tons, for Messrs. T. and J. Harrison, Liverpool ; 
and the Krisjanis Valdemars, fore and aft twin-screw ice- 
breaker, 1500 tons, for the Government of Latvia, for 
service at Riga. New contracts include one for a twin- 
screw motor ship of 7500 tons, to be built at Fairfield, for 
Messrs. Bibby Brothers and Co., Liverpool; and a cargo 
steamer, of 3500 tons, for the Hudson's Bay Company, 
London, to be built by the Ardrossan Dry Dock and Ship- 
building Company. 


June were 


Steel and Iron. 


The depression in the steel and iron trades remains 
acute, and the outlook most uncertain. The fact that pro- 
lucers find it impossible to compete against the foreigner 
so long as production costs remain on their present high 
level, has been often admitted, and was again seriously 
stressed the other day by Lord Invernairn, at the meeting 
of the shareholders of Wm. Beardmore and Co., Ltd. The 
necessity for a longer working week, cheaper railway 
facilities, and cheaper fuel was most urgent, said Lord 
Invernairn, if home industries were to have the chance to 
secure once again business to a similar extent as in pre- 
war days. Opinions as to the remedy may vary, but there 
is no question as to the necessity for immediate action. 
Reports from practically all districts show the need for 
fresh orders, the difficulty in keeping plants in operation 
even on a minimum basis being ever present. Steel plates 
and sections are inactive ; black sheets are fairly busy, 
and the only real bright spot is the position of galvanised 
corrugated sheets for export. Apart from the last named, 
exceptionally keen prices have to be named to secure even 
a portion of the small business passing meantime, and in 
many cases orders have beon taken at unremunerative 
prices in order to preserve employment. Bar iron also is 
more or less stagnant, and the quotation of £11 12s. 6d. 
per ton for Crown bars for home delivery purely a nominal 
one. Pig iron is similarly placed. Supplies are plentiful, 
and this, along with keen competition, is forcing prices 
gradually down. 


Coal. 


The position of the coal trade shows little change 
so far as actua] business is concerned. The reduction in 
output has caused a shortage of washed materials, especi- 
ally single nuts and pearls, and these have hardened during 
the past week or so, and now trebles and doubles are 
likely to follow suit. In large coals, Lanarkshire splints 
and first-class Fifeshire steams alone show a firmer front. 
Latest indications suggest, however, that in view of possible 


industrial trouble in this particular trade, consumers may 
anticipate their requirements, and this, in conjunction 
with the approach of the holidays, may induce the collicries 
to raise all prices. Aggregate shipments during the paet 
week amounted to 208,071 tons, against 250,732 tons in 
the preceding week, and 266,915 tons in the same week 
last year. At the present moment the market is very 
short of orders for export, and home demands are at their 
lowest, owing to weather conditions and industrial 
depression. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Coal Trade Position. 


Since I wrote a week ago the situation in the coal 
industry from the labour point of view has undoubtedly 
developed increased gravity, though at the same time 
hopes are entertained that a solution of the difficulties will 
be found, and that an agreement on the wages question 
will eventually be reached, so that a stoppage of work may 
be avoided. It will be possible to gauge the prospects 
better towards the end of this week, when the coalowners’ 
full proposals will be known : but meanwhile it is interesting 
to note that the South Wales coalowners have framed 
three important proposals to form the subject of negotia- 
tion later, when a new local agreement as distinct from 
the terms of the national agreement comes to be drafted. 
These proposals were put forward at a special meeting of 
the Conciliation Board at Cardiff on Monday, when it was 
announced officially by the chairman of the coalowners’ 
side that a written notice would be given on Tuesday— 
June 30th—to terminate the South Wales agreement. 
The first proposal submitted was that the bonus turn paid 
to men employed on the afternoon and night shifts should 
be abolished. The custom prevails of paying these men 
six turns for working five shifts, whereas in other districts 
the men are only paid according to the actual number of 
shifts worked. The second proposal was that opposition 
should be withdrawn to the working of the double shift, 
thus bringing the South Wales coalfield into line with other 
coalfields. If adopted this would mean the deletion of the 
clause in the existing agreement under which double shift 
working can be operated under exceptional specified cir- 
cumstances. The third proposal was that there should be a 
revision of the custom under which colliery workers are 
supplied with house coal at practically nominal rates, 
which involves colliery companies in a substantial loss. 
It was suggested that a uniform system should be estab- 
lished for the whole coalfield on an economic basis. At the 
present time the price charged to workmen varies at dif- 
ferent collieries, and it is estimated that the average works 
out at round about 5s. to 6s. per ton. So far as can be 
ascertained, nothing was raised at the meeting as regards 
any proposed alteration in hours of work or wages, as these 
are matters which will be dealt with as national issues. 
The miners’ representatives on the Board made no com- 
ments on the coalowners’ representatives’ proposals. 


8. W. M. F. Conference. 


When the question of the general situation in the 
coalfield bearing on the new wages agreement came up for 
discussion at the annual conference of the South Wales 
Miners’ Federation last week, the general secretary advised 
the delegates that discussion should be deferred until after 
the miners’ national conference on*riday of this week, it 
being explained that it would undoubtedly be necessary 
to call a further conference to consider the position. The 
delegates agreed to the general secretary's suggestion. As 
regards the rest of the conference deliberations nothing 
sensational occurred. Unanimous support was, however, 
given to a resolution that the Seven Hours’ Act should be 
strictly observed in order to prevent overtime, and that 
immediate steps should be taken to introduce a six hours’ 
day asa means of reducing unemployment. A resolution was 
also passed expressing the view that a five-day working week 
at collieries was desirable. Unanimous approval was given 
by the delegates to a demand for pensions for all bond-fide 
colliery workers on a non-contributory basis. The resolu- 
tion set forth that the necessary funds could be obtained 
by an adequate increase of the levy to the Miners’ Welfare 
Fund, such increase to be reserved for the payment of a 
minimum pension of 30s. a week at sixty years of age to 
men who had been in colliery employment for fifteen years. 


Trouble in Anthracite Area. 


Serious trouble is threatened in the anthracite 
area of this district. About 1600 men are already on strike 
at five collieries in the Ammanford district belonging to 
the United Anthracite Company, the point in dispute con- 
cerning alleged victimisation of a workman. It is stated 
that the man in question refused to carry out certain direc- 
tions of the management and even declined to obey the 
Workmen's Committee. It is also understood that the 
question of the seniority rule is involved. The position 
now is that the miners’ district meeting, held at Swansea, 
determined to give notices to terminate employment in 
fourteen days’ time, and on Monday about 10,000 men 
handed in the necessary notices. The situation is regarded 
as serious, though at the same time it is hoped that the 
workmen, acting on the advice of their leaders, will not give 
effect to the notices and stop work. Dissatisfaction is felt 
among a number of the workmen that such drastic action 
should be adopted, more especially as no appeal has so far 
been made to the Conciliation Board. 


Current Business. 


Although loading activity at the docks still leaves 
much to be desired, inasmuch as a number of berths are to 
be found idle, it seems very probable that before long this 
condition will undergo alteration. There is a better 
demand for prompt tonnage, and it is evident that many 
consumers are disposed to take extra supplies during July 
in case there is a stoppage of work in August. Additional 
quantities of coal are being arranged, especially for the 
foreign coaling depéts, and although prices of coals have 








not appreciably advanced, there is a better tendency, and 
coalowners are not selling ahead at the figures which they 





may be prepared to take for spot shipment. Rates of freight 
are also hardening for prompt tonnage, this being more 
particularly the case for the upper Mediterranean ports. 
The result is that business is becoming very difficult so far 
as c.i.f. operators are concerned, owing to the risks involved 


of both coals and freights going against them. Anthracite 
coals are also firmer owing to the threatened stoppage of 
work, while pitwood is scarce and firm on the basis of about 
31s. for half and half French sizes. 








LAUNCHES AND TRIAL TRIPS. 


Sun XL., screw tug; built by Earle’s Shipbuilding and Engi- 
neering Company, Ltd., Hull, to the order of Mr. W. H. J. 
Alexander, of London; dimensions, 100ft. by 25ft. 6in. by 
12ft. Sin. moulded. Engines, triple-expansion, 750 indicated 
horse-power, 154in., 24in. and 40in. by 27in. stroke, pressure 


180 lb.; constructed by the builders ; trial trip, June 17th. 


WEIRBANK, twin-screw motor vessel; built by Harland and 
Wolff, Ltd., Govan, to the order of Andrew Weir and Co. (the 
Bank Line, Ltd.); dimensions, 434ft. by 53ft. 9in. by 37ft.; 
about 5200 gross tonnage. Engines, two sets of six-cylinder 
Harland and Wolff B. and W. motors; constructed by the 
builders ; launch, June 18th. 


Duc pe BraBaAntT, single-screw steel steamer; built by Swan, 
Hunter and Wigham Richardson, Ltd., at Wallsend, to the order 
of Messrs. L. Dens and Co.; dimensions, 315ft. by 45ft. by 
22ft. 10in. deep moulded to upper deck, and 30ft. po to the 
shelter deck ; to carry about 4660 tons. Engines, three-crank 
triple-expansion ; constructed by the Wallsend Slipway and 
Engineering Company, Ltd.; trial trip, June 19th. 


MaGcIcIAN, steamship; built by the New Waterway Ship 
building Company, of Schiedam ; to the order of the Charente 
Steamship Company, of Liverpool ; about 8000 tons deadweight. 
Engines, triple-expansion, 26in., 43in. and 73in. by 48in. stroke 
trial trip, June 23rd. 

NORDANGER, twin-screw motor tank ship; built by the 
Netherlands Shipbuilding Company (Nederlansche Scheepsbouw 
Maatschappij, of Amsterdam), to the order of Westfal Larson 
and Co., of Bergen; dimensions, length 470ft., breadth 60ft., 
and depth 38ft. 6in.; 13,000 tons deadweight capacity. Engines, 











two Werkspoor Diesel of 1800 horse-power each ; trial trip, 
June 25th 
H. R. Marsvew, Ltd., of Leeds, has recently received orders 


Eight lever motion stonebreakers, sizes 24in. by |6in. and 
l6in. by 9in.; three rock crushers, sizes 36in. by 24in. and 36in. 
by 10in.; three granulators, size 20in. by 5in.; one set, 48in 
by 20in. high-speed crushing rolls ; and for a number of smaller 
machines. 


for: 


Howpen-Lyuxestrom Prenraters (Lanp), Lid., of 133, 
Helen-street, Govan, Glasgow, has received orders for preheater 
installations from the Glasgow Corporation for Dalmarnock 
power station, from British and Foreign Machinery Company, 
Ltd., for San Andres, Chile, and from the Medway Oil and Storage 
Company, Ltd., Isle of Grain, Kent. 


Tue WestTincuovuse Brake AND Saxsy SiGNaL Company, 
Ltd., has received an order, through Head, Wrightson and Co., 
Ltd., for fully interlocked electro-pneumatic decking plant for 
the Champion Reef Gold Mine, of India. The same company 
has received, through its Melbourne house, an order for 700 style 
“ ’ resonated impedance bonds for the New South Wales 
Government Railway. Twenty-eight bonds of this type have 
recently been manufactured by it for the Ferro Carriles de 
Cataluna, Spain, and sixty-four for the Bombay, Baroda and 
Central Indian Railway, India. 


INTERNATIONAL ComBusTION, Ltd., of Africa House, Kingsway, 
states that its associated company, the Combustion Engineering 
Corporation of America, has received contracts for pulverised 
fuel plants during the months of April and May, 1925, from the 
Canadian International Paper Company, of Quebec ; the Cleve 
land Electric Iluminating Company, Cleveland, Ohio; the 
Wisconsin Traction, Light, Heat and Power Company, Appleton, 
Wisconsin; Metropolitan Edison Company, Middleton, Pa 
In addition to these contracts, the company has also received 
orders for five fin furnace equipments, four Lopuleo furnaces, 
five air heaters, and five Raymond pulverisers. 








CATALOGUES. 


Baker Perks, Ltd., Willesden 
Booklet on patented speed gears. 


A.C.E.C., 56, Victoria-street, 8.W. 1.—Brochure in French 
on textile mill motors for the individual driving of looms. 


N.W 


Junction, iv 


Ruopes, BrypEN anv Yovarr, Ltd., Waterloo-road, Stock- 
port.—List M 1, illustrating and describing the “* Mopump. 

Tue D.P. Barrery Company, Ltd., Bakewell, Derbyshire.— 
Leaflets on the L.Y. and L.8.H. types of storage batteries. 

Davip Brince anv Co., Ltd., Castleton, Manchester.— 
Leafiet illustrating Heywood and Bridge's friction clutches. 

PosTaNs AND Morey Broruers, Ltd., Trevor-street Works, 
Birmingham.—List B of black varnishes and stoving japans. 

James Gorpown anp Co., Ltd., Windsor House, Kingsway, 
W.C. 2.—Leafiet dealing with the Massip steam separator or 
dryer. 

8S. H. Morven anp Co., Ltd., 18, Dartmouth-street, 8.W. 1.— 
Pamphlet on the power driven “ Flextol” hand tool and its 
applications. 

Jones AND Suipman, Ltd., Eust Park-road, Leicester.— 
Brochure on the “J. & S.”’ multiple sensitive and super high- 
speed drilling machine. 

-Brochure 
electrically 


R. G. Ross anp Sow, Ltd., Greenhead, Glasgow 
showing the various sizes of the “‘ Ross-Rigby 
driven pneumatic power hammers. 

Seven 
various 


DrummMonp Brotuers, Ltd., Ryde’s Hill, Guildford. 
revised catalogues which illustrate and describe 
machines and their special attachments. 

Becco ENGINEERING AND CuEemicat Company, Ltd., 158-160, 
City-road, E.C. 1.—List No. XL. 15, entitled “ The Becco-Legg 
Patent XL. Water Measuring and Reagent Apportioning Gear.” 

Davip Brown anp Sons (Huddersfield), Ltd., Park Works, 
Lockwood, Huddersfield.—Catalogue which briefly illustrates 
and describes various lines of manufacture, entitled “‘ What We 
Make.” 

Tue Ow Wei Encrvererinc Company, Ltd., Cheadle Heath, 
Stockport.—Bulletin “C.M.,” entitled “Oil Well Cement. 
ing ;” Bulletin “‘C.R.,” entitled “Core Drilling Methods and 
Equipment;” Bulletin “ O.B.,”’ entitled “* Herring-Mathieson 
Oil Burner " and ‘‘ Stockport Oil Well Drilling Engine.” 
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Soft Wire Rods 910 Oto ll o 0 
MIDLANDS 
| Small Rolled Bars .. 815 0 
| Billets and Sheet-bars 615 Oto 7 0 O 
Sheets (20 W.G.) 11 10 Oto12 0 0 
| Galv. Sheets, f.o.b. L'pooll16 2 6tol6 5 06 
Angles 8 5 Oto 8 7 6 
| Joists 8 5 Oto & 7 6 
| Tees 9 § Oto 9 7 & 
| Bridge and Tank Plates 9 © Oto 9 5 4 
j Boiler Plates 3 o “ 
| 
NON-FERROUS METALS. 
Sw aNsEA— 
Tin-plates, I.C., 20 by 14 19 6 to 19:9 | 
Block Tin (cash) 15 0 
eo (three months) > 2 
Copper (cash) 60 0 6 
- (three months 61 0 0 
Spanish Lead (cash)* 33 11 3 
(three months 32 12 6 
Spelter (cash) M4 67 «6 
(three months) 33 12 6 
MANCHESTER 
Copper, Best Selected Ingots 63 10 06 
Electrolytic 6410 O 
Strong Sheets 90 (U8 lCUO 
Tubes (Basis Price) oe % 
Brass Tubes (Basis price) o O11} 
Condenser 0 1 » 
Lead, English 35 15 0 
Foreign 3410 O 
FERRO ALLOYS. 
iu prices nou nominal.) 
Tungsten Metal Powder 1.8 to 1/9 per Ib 
Ferro Tungsten 15 to 1/6 per Ib. 
Per Ton. Per Unit. | 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 0 O g 
6 p.c. to 8 p.c. £23 5&5 O 7/9 | 
8 p.c. to 10 p.c. £23 0 0 7/6 
‘ Specially Refined 
.. Max. 2 p.c. carbon £43 0 0 15,6 
1 p.c, » £52 0 0 17 
0.70 p.c. carbon £57 10 O 19 
- carbon free 1/5 per lb 
Metallic Chromium 4/— per lb. 


Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.« 


75 pre. 
Vanadium 
Molybdenum 

+ Titanium (carbon free) 

Nickel (per ton) 

Cobalt 

Aluminium (per ton) 


Boiler Plates 10/— extra delivered England. 


| Latest quotations available. 


(3) f.0.t. Makers’ works, approximate. 





STEEL (continued) 





£15 for home, 
£15 for export | 
t12 15 0 seale 5/— per 
unit 
10 


999 
2 


t2 0 scale 6/— per 
unit 
16,~ per Ib. 
7/— per Ib. 
1/— per Ib. 
£175 
10/3 per Ib. 
£130 


(4) Delivered Sheff 

(7) Export Prices—f.o 

(9) Per to 
(a) Delivered Glasgow. 


.b. Glasgow, 


FUELS. 


AND 


ENGLAND 


SCOT! 
| LANARKSHIRE 
| (f.o.b. Glasgow )—Steam 
Ell 
| Splint 
| ‘ ; lreble 
Double 
Singles 
| AYRSHIRE 
(f.o.b. Ports)}—Steam 
p ‘ Splints 
Treble. 
| FOPESHIRE 
(f.o.b. Methil or Burnt 
island)—-Steam 
Screened Navigation 
Trebles 
| Double-~ 
| Singles 
LOTHIANS 
(f.0 b. Leith) Best Stea: 
Secondary Steam 
Trebles 
Doubles 
Singles 
8) N.W. Coast 
Steams 
| Household 
| Coke 
NoRTHUMBERLAND 
Best Steams 
Second Steam 
Steam Smalls 
Unsereened 
Household 
| DuRHAM 
| Best Gas 
| Second 
Household 
| Foundry Coke 
| Seerriet D 


Best Hand-picked Branc! 
Barnsley Best Silkstone 


Derbyshire Best Brights 


House 
| Large Nut 
| -_ . Small 
| Yorkshire Hard« 
Derbyshire 
Rough Slack-~ 
Nutty 
} Smalls 
Blast-furnace Coke (Inland)* 
Export 
} 
| CARDIFF 9) SOl 
| Steam Coals 
Best Smokeless Larg: 
| Second 
Best Dry Large 
| Ordinary Dry Large 
Best Black Vein Larg: 
| Western Valley 
Best Eastern Valley Larg« 
Ordinary 
Best Steam Small» 
Ordinary 
Washed Nuts 
No. 3 Rhondda Larwe 
° Small 
No. 2 Large 
Through 
. Smalls 
Foundry Coke (export 
Furnace Coke (export) 


Patent Fuel 


Pitwood (ex ship) 


SWANSEA 
} 


Anthracite Coals 
Best Big Vein Large: 
Seconds 
Red Vein 
Machine-made Cobbles 
Nuts 
Beans 
Peas 
Breaker Duff 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls 
Cargo Through 


ield. 


n f.o.b. 


(h) Delivered Sheffield. 


rH 


Inland 
1) —~ to 33 
26 - to 27 
21 to 24 
21 to 23 
17 told 
ll étol3 
17,6 to 21 
17 6 to 21 
Iv to l2 
BS 3t 9 
tHte 5 
! ! 

WALES 











































Export 
149 
16 
ik — to 206 
6 Hto IR 6 
16 
14 
14% 
18 
14 
ii thte 146 
16 
1a 4 
40 
i4 te ttn 
m4 
i453 
ti 
5 
48 
Mi 
La to 58 4 
28 
1 to l7 
16 3to lA 6 
wo 6to ll & 
15 6to 166 
2 Atea 25 
is 4 
156 
36 to 25 
19 3to 1946 
t 
: 
ay 
16 -teo 166 
5 6to 26 
24 6 to 25 
24 6 to 25 
23 to 24 
24 - to 246 
23.6 to 24 
23/'- to 24 
22 6 to 25 
if to 15 
13 tol4 
“0 to 27 6 
6 6 to 27 
16 6to 17 
21 — to 22 
18 — to 20 
il to 12 
1) —to 45 
25/— to 30 
22 - to 26 
30 6 to 316 
10 — to 42 6 ; 
32.6 to 37/6 9 
27'— to 30 
50) to 52/6 
18'~ to 52 
32/6 to 36 
21/— to 23 
8'—to 8/3 
12/— to 12/6 
21 to 24 
20'— to 21 
10 '— to 13 
16— to 19/ 


(5) Glasgow, Lanarkshire, and Ayrshire 


(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 


(©) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Trade Position. 


ly the industrial depression on the Continent is 
not so acute as in Great Britain, it has certainly been 
gathering strength for some months past, and the causes 
of the inactivity are obviously of so general a character 
that a serious effort by all the countries interested will be 
necessary to prevent a final collapse. While it cannot be 
said that the purchasing power of France has declined 
considerably, for wage earners enjoy a much higher 
standard of living than ever before, it is certain that very 
little is now being spent upon goods that are not indis- 
pensable, and that money which was formerly employed 
in @ way beneficial to trade, is now being diverted to 
investments that are not commercially productive. At 
the same time, the cost of living is steadily increasing, and 
production costs are advancing, so that goods have to be 
sold at a high figure when obviously the only way of 
encouraging a demand is to reduce selling prices. Con 
sequently, the wages problem threatens to cause serious 
trouble. The continuous fall of the franc, and the increas 
ing cost of living, render it very difficult for employers to 
reduce wages for the time being, but in Belgium the struggle 
has already begun, and the partial strike of iron and steel 
workers against a reduction of 5 per cent 
become general on July Ist, simultaneously with a strike 
in the engineering trades. A reduction in working costs 
is not the only thing needed to get the iron, steel and engi 
neering trades out of their apparently inextricable situa 
tion. The heavily increasing output, in face of a falling 
demana, has resulted in an accumulation of stocks which 


in Wages was to 


would have placed producers in a dilemma if it were not 
for an agreement they were able to come to for a mainten- 
ance ot selling prices on the home market That agree - 
ment has not had the desired result of enabling steel 
makers to sell their surplus production abroad. The 
foreign demand has fallen entirely, despite the 
extremely low quotations, and makers now see that their 
only hope lies in a limitation of output 
that has already been done in a tentative way, and there 
are rumours that the union for maintaining prices, which 


away 


In SOTReC CASES 


comes to an end this month, will be renewed for a short 
period to permit of further negotiations being carried out 
for a general restriction of output. At the same time, 
reports are industriously circulated as to the favourable 
turn which the Franco-German negotiations are taking, 
and while it is stated that an agreement has been come to 
with regard to the supply of iron and steel to Germany, 
it cannot take effect until it is incorporated in the proposed 
commercial treaty between the two countries. Under the 
agreement, Germany will take yearly 800,000 tons from 
Lorraine, 600,000 tons from the Saar and 300,000 tons 
French are extremely anxious 
to have this agreement ratified, for the 1,400,000 tons 
exported from Lorraine and the Saar will relieve the 
country of a heavy burden. Experience has shown suffi 
ciently that France is quite unable to absorb the production 
of the restored province as well as of the Saar 


from Luxemburg. The 


Rolling Stock. 


Wagon builders are still busy with their grievances 
over the consignments from Germany, which is sending 
into this country the 4000 wagons for reparations. Osten 
sibly, this was done under the Wiesbaden Convention, 
but builders affirm that the order was really given out 
under the Dawes agreement, which, in 
makes the matter worse, because, in that case, the Govern 
ment would not have been obliged to take the material 
if it could have been supplied by home firms. In any case 
the Government had promised that an equivalent of orders 
would be distributed amongst French builders, and the 
railway companies were called upon to order what they 
could, but it appears as if the response is anything but 
One company has already stated that it is 
at the moment unable to give out anything, not even 
orders for repairs. The wagon builders therefore find them 
selves in a very difficult position, and most of them are 
only able to keep going by taking on other work. For 
tunately, the Governor-General of French West Africa 
has distributed contracts for 60 locomotives and 100 
wagons for the Thiés-Kayes-Niger Railway 


their opinion, 


satisfac tory 


Motor Fuels. 


The Commission on Synthetic Motor Fuels, 
which was constituted a littl while ago by the Société 
des Ingénieurs Civils to inquire into new motor fuels and 
carry out tests 
upon their value and possibilities, states that arrange 
ments are being made for testing three new fuels, includ- 
ing Iroline, invented by M. Laurent, concerning which 
exceptional claims have been made with regard to safety, 
calorific power and cost. As M. Makhonine has refused 
to authorise the Commission to carry out tests of his 
apparatus for producing motor fuel direct from crude oils, 
it is suggested that nothing further can be done, except 
to allow the public to draw its own conclusions. The 
Commission has visited the Bethune Collieries to inspect 
the experimental installation for the production of alcohol 
from the ethylene of coke oven gases, and it is of the opinion 
that aleohol can be produced commercially by that method 
at a price which will allow of its being used as a motor fuel 


with a view of issuing public reports 


Paris Water Supply. 


The experience of the recent hot weather having 
shown that the highest daily consumption of Paris was 
665,000 cubic metres, while the quantity available was 
730,000 cubic metres, the Prefect of the Seine declares 
that there can be no fear of a shortage of water supply, 
especially in view of the fact that an additional 30,000 
eubie metres will be provided by the Voulzie next month, 
and that the new filtering beds at Ivry will increase the 
supply next year by a further 100,000 cubic metres. The 
difficulty lies in the mains, which are of insufficient 
capacity , 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
withoul drawings. 

Comes of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication 


STEAM GENERATORS. 


q . November 7th, 1924. 
Yarrow, Scotstoun, Glasgow. 
This boiler is of the normal Yarrow type used for working 
with pulverised coal and is fitted with an economiser A arranged 
Between the economiser and the steam 





Warter-tuspe Borters, H. E 


above the steam drum 


N¢234,372 





drum there is a hopper B, into which soot and dust is deposited 
A conveyor is 
provided for removing the accumulated dust. It is suggested 
that the economiser tubes may be of cast steel._—- May 28th, 1925 


by the furnace gases as their velocity decreases. 


INTERNAL COMBUSTION ENGINES. 


234,432. February 25th, 1924.—Pistons, F. L-S. Engines, 
Lid., 28, Spring-gardens, Whitehall, London, 8.W. 1 ; 
E. Lanzerotti-Spina, 351, Goldhawk-road, Stamford 


Brook, London, W.6; and H. J. Thomson, 30, Montalt- 
road, Woodford Green, Essex. 
In this specification a claim is made for : 





4 light alloy piston 
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fitted with a piston ring carrier in the form of a steel ring shrunk 
upon the head of said piston in which a positive lock is obtained 
by providing said steel ring with an inside flange which fits into 
8 groove provided for the purpose in the head ot said piston.” 


May 25th, 1925. 
234.307. July 2nd, 1924.—Wartrer Coonine Systems, The 


Sunbeam Motor Car Company, L. Coatalen, and H. C. M 
Stevens, Moorfield Works, Wolverhampton. 
This invention refers to a thermostatically controlled by-pass 


N®234,307 


eer 














in the water circulation system of a motor car. The radiator is 
provided with two hot water inlets, one of which communicates 








with the top in the usual manner, while the other leads, by 
means of an internal by-pass, as shown in the “apes drawing 
with the cold water connection. The construction of the thermo 
static valve, which is connected on the top of the radiator, ir 
obvious in the lower drawing.— May 28th, 1925. 


234,232. March 25th, 1924.—-CyLinper Liners, The General 
Electric Company, Ltd., Magnet House, Kingsway, London 
B. Pochobradsky, Goodwood, Lansdown-road, Sidcup 
Kent ; and G. A. Mellor, The Skerries, Welling, Kent 
This invention is concerned with the fixing of cylinder liner 
in such a manner that they are not distorted by the bolting down 
pressure and are free to expand and contract with changes oi 





N° 234,232 
. 

















temperature. The liner is provided with a flange A with which 
a spigot B on the cylinder cover engages. Immediately below 
the spigot there is a sleeve-like extension C, which bears on the 
jacket casting and supports the bolting-down pressure The 
sleeve is perforated, as shown, to 
May 28th, 1925 


provide & passage for the 


cooling water 


DYNAMOS AND MOTORS. 


234,19) February 26th, 1924.—-IMPROVEMENTS IN AND 
RELATING TO ARMATURES FOR ASYNCHRONOUS MoTonRs 
Claudius Shenfer, of the Moscow Technical High School 
St. Basmannaja-street 15, Moscow 

The inventor's objective is to provide a solid rotor for asyn 
chronous motors possessing good starting and running chara 
teristics The ends of the rotor are threaded for the reception 
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of rings A, which, however, may be shrunk on, as in the case 
of the ring B. 
of course, a better conductivity than the iron or steel of which 
the rotor itself is composed. Deep and narrow slots C divide 
the periphery ot the rotor into a number of teeth D, which, in 
conjunction with the rings A and B, provide well-defined paths 
for the rotor current.—May 26th, 1925 
234,278. May 2ist, 1924.—-IMpROVEMENTS iN DyYNAMO 
ELECTRIC Macnines, Charles Robert Marks, of 57 and 58 
Lincoln's Inn-fields, W.C. 2 


It is often desirable to reduce to a minimum the space 


These rings are made of « opper or brass, having 


N° 234,278 
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by the field windings of electrical machines, and especially in 
the case of electric motors used for starting internal combustion 
engines. The field winding employed for a motor constructed 
in accordance with this invention comprises two strips A of 
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thin sheet copper in the form shown in the upper illustration, so 
as to provide lateral recesses B, having a width slightly greater 
than that of the pole pieces. The insulation between the turns 
may be provided by taking one or more heavy coats of varnish 
on the sheet metal. The metal is then rolled lengthwise to a 
cylindrical form, as shown, with the recesses B in radial align- 
ment \ second strip is then similarly treated, and one is 
titted closely within the other. The two parts of the winding 
are slipped within the field ring with their terminals spaced 
apart by an angle of 90 deg.— May 28th, 1925. 


SWITCHGEAR. 


213,891. April 6th, 1923.—IMPpROVEMENTS RELATING TO 
Evecrricat Crrcurr Breakers, The Metropolitan- Vickers 





Electrical Company, of 4, Central-buildings, Westminster. 
With the object of producing a circuit breaker in which 
arcing, when the contacts are separated, will be prevented or 
very much reduced, the inventors have devised the arrange- | 
ment shown in the drawing. When the contacts A and B aro | 
brought together, current passes to the terminal (, through | 
resilient members DE. In order to interrupt the circuit, the | 


N° 213,891 








| 
solenoid F is energised. The member G is then drawn upwards, | 
and by reason of a rarefied atmosphere within the receptacle K, 
the are produced between the contacts A and B cannot be 
pee ol tor any length of time, because of the absence of an 
ionised gas path. Certain parts of the apparatus, such as those 
indicated by G and H, and the contacts A and B, are composed 
of @ gas-absorbing material, such as calcium, phosphorus 7 


magnesium.— May 28th, 1925. 

234,182. February 22nd, 1924.—IMPROVEMENTs IN AvUTO- 
MATIC BATTERY-CHARGING SwitcHEs, Geoffrey Lambert, 
St. Hilda’s, Northolt-road, Harrow, Middlesex. 

The mechanical construction of this switch will readily be | 
understood from the upper drawing, and the action from the | 
diagram of connections, When no current flows in either of the 
windings A and B, the pendulum C hangs approximately ver. | 


N°234,182 











tically, and the end of the switch bar E over the cup D just | 
breaks contact with the mercury in the cup. But if the dynamo 
voltage rises above the battery voltage, current will flow in 
the coil A and the bar E drops into the mercury cup D. The 
main current will then commence to flow through the series 
coil B and the switch bar, the shunt coil holding the bar down 
in the cup D, but a reversal of current will cause the bar 


to leave the cup D and so open the circuit.— May 22nd, 1925. 


234,259. May 2nd, 1924.—IMPROVEMENTS IN OR RELATING 
TO THE PROTECTION OF DrRECT-CURRENT DyNamo ELEc- 
TRIC Macutnes, Electrical Improvements, Ltd., of Milburn 
House, Newcastle-on-Tyne, and Graham Leigh Porter, 
of Elrahurst, The Oval, Benton, Northumberland. 

rhis invention is very easily understood. A and B are two 





N°? 234,259 
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| 
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mains belonging to a dynamo or motor C, and they pass through 
the core of a ring current transformer E, one main being earthed 
at the point F. The secondary winding of the transtormer is 
connected to a relay H. If an earth fault occurs in the armature | 
winding or in the commutator, a pulsating current will flow | 


| 234,417. 


between the fault and earthed point E, and an electro-motive 
force will be induced in the transformer, thus causing the relay 
H to operate.— May 28th, 1925. P 


MEASURING AND TESTING INSTRUMENTS. 


234,425. March 3rd, 1924.—Improvep Meraop or a MEANs 
FOR PRESERVING THE MAGNETISM IN PERMANENT MAGNETS, 
8S. Z. de Ferranti and Ferranti, Ltd., Hollinwood, Lancaster. 

This invention is described as applied to a direct-current 
meter of the mercury motor type, having C-shaped permanent 
magnets A, the extremities of which abut against soft iron pole 
pieces B, embodied in the mercury bath C. Under ordinary 
circumstances, the removal or replacement of these magnets 
results in a change in the magnetic distribution in the steel, 


N° 234,425 
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but by the provision of a keeper, in accordance with this inven- 
tion, this drawback is removed. The keeper consists of a U- 
shaped member, and the limbs D and E straddle the mercury 
bath C, so that the ends of the limbs of the keeper come into 
close contact with the sides of the soft iron pole pieces B B. 
In this position the magnet may he moved on to the keeper, 
and also be removed with it, without any reduction of the flux 
density or the distribution of the magnetic field in the steel. 
May 28th, 1925. 


February 12th, 1925.--Torsion Batances, K. 
Kilchling, Lorettostrasse, 47, Freiburg-im-Breisgau, Ger- 
many. 

This instrument is intended for determining local variations 
in gravitational force, such as might be occasioned by a sub- 
terranean concentration of mass. It comprises a beam A 
supported by a filament B and carrying two weights © D. The 


N° 234,417 
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| 


| 


two weights are at different levels, as shown. The filament B 
is attached to a spindle E rotated slowly by clockwork F. A 
pointer G suspended by two filaments H H is also rotated by the 
clockwork. In a homogeneous gravitational field the pointer 
and beam will rotate together, but in a distorted field they will, 
the inventor says, be displaced relatively to one another.— 
May 28th, 1925. 
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MOTOR CARS AND ROAD TRAFFIC. 


234,399. December 30th, 1924.—Sperina Suspension, E. 
Ballot, 27-39, Boulevard Brune, Paris. 

With this arrangement of springing the ordinary axle is dis- 

pensed with and two pairs of superimposed transverse springs 


M. 


N°? 234399 


The dimensions and the position of the springs 
are determined in such manner as to provide for a practically 
constant wheel gauge. To this end how wheel must be made to 
pivot transversely on its point of contact with the ground ; 


take its place. 

















in this connection it should be noted that the ratio ot the varia- 
tions in the horizontal lengths A and B and in the flexible parts 
of the spring plates will depend, first, upon the ratio of the dis- 
tances C and D between the lower and the upper pivots and the 
points of contact of the wheels with the ground, and, secondly, 
upon the original flexions given to the springs. It is shown in 
practice that in order to provide for the constant spacing of the 
wheels it is advantageous to obtain substantially for each wheel 


the condition In virtue of the separate elastic con 


A 

B Cc" 
nections which are provided between the wheel supports and the 
vehicle frame each wheel is enabled to move independently of 
the others under the effect of a difference of level in the road 

this will reduce the oscillations of the vehicle frame to a mini 
mum and the vehicle will thus travel under improved conditions. 
The connecting springs must be so disposed that the longer of 
each pair of the springs serves as a support and the shorter as a 
shock absorber. The shock-absorbing springs are so disposed 
as to be inoperative in the position corresponding to the total 
static load, and to brake the rise and descent of the vehicle frame 
on either side of this position.—May 28th, 1925 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY AND SATURDAY, JULY 4tx 


or Water Enotveers.—Thirtieth 
For programme see page 719. 


INSTITUTION suramer 


general meeting. 
SATURDAY, JULY 41a. 


Generat Exvectric Company, Ltd. 
Sports Ground, Preston-road, Wembley 


Opening of London 


2 p.m. 
MONDAY, JULY 6rn, 

Farapay Sociery:—Burlington House, Piccadilly, London, 
W. Annual general meeting, followed by ordinary meeting 
Papers :—‘‘The Electrodeposition of Zine from Acid Zin 
Sulphate Solutions,”’ by Mr. A. L. Marshall; ‘‘ The Nature of 
the Interfacial Layer between an Aqueous and a Non-aqueous 
Phase,” by Mr. F. L. Usher; “The Application of the Quin 
hydrone Electrode to the Measurement of p H Values in Solu 
tions containing Copper Ions and other Divalent Ions,”’ by Mr 

B. O'Sullivan; ‘‘ Co-ordination and Valency,”’ by Mr 
J. A. V. Butler; and “ A Chemical Theory of Remanent Mag 
netism,”’ by Mr. E. D. Campbell. 5.15 p.m. 


TUESDAY TO FRIDAY, JULY 71 To 10ra, 
INSTITUTION OF MECHANICAL ENGINEEKS.—-Summer meeting 
in Newcastle. Paper, “ Three-cylinder Simple Locomotives, 
by Mr. H. N. Gresley, Member of Council. 


THURSDAY, JULY 9rua. 


Dieser Enorne Users’ Assocration.—-Town Hall, Maiden- 
head. Summer meeting. Notes on “ The Working of the Ruston 
Mechanical Injection Engine,” by Mr. C, O. Milton, will be sub- 
mitted for discussion. Members desiring to see the Ruston 
mechanical injection engines at the Maidenhead Corporation 
electricity works can do so earlier in the day. 3 p.m. 


SATURDAY, JULY Ilra. 


INSTITUTION or Municipal AND County ENoInrers.—Town 
Hall, Westcoe-road, South Shields. North-Eastern District 


meeting. 11 a.m. 


SATURDAY, JULY 18ra. 


INSTITUTION OF MuNiIcIPpAL AND County Enotngeers.—Town 
Hall, Folkestone. South-Eastern District meeting. Papers to 
be discussed :—‘* Municipal Works at Folkestone,” by Mr. A. E. 
Nichols, M. Inst. C. and “ Folkestone’s New Sea Outfall 
Works,” by Mr. E. Carlen Fawcett, A.M. Inst. C.E. 11 a.m. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ir is announced from Barrow that Mr. G. W. Jackson, Mr. 
W. E. Pritchard and Mr. J. Callander have been appointed 
Special Directors of Vickers Ltd 

Mr. L. P. Stpwey, who was assistant secretary to the Iron and 
Steel Institute for twenty-one years, and organised the French 
and Italian meetings, informs us that he has resigned his position 
so that he may devote himself to his private literary work. 
Peter Broruernoop Ltd., of Peterborough, asks us to 
announce that it has opened a branch office at 324, Harrogate- 
road, Leeds, and that Mr. E. Markham will from there represent 
it in Yorkshire, Durham and Northumberland and the Grimsby 
area. 

As for many years past, the fire protection arrangements of 
the Royal Agneultural Society’s Show, which opens at Chester 
on July 7th, will again be entrusted to Merryweather and Sons, 
Ltd. A detachment of the Merryweather Fire Brigade will be on 
duty day and night throughout the Show. 

Joun M. Henperson anv Co., Ltd., of Aberdeen, ask us to 
state that their London office has been removed from 17, Cock- 
spur-street, S.W. 1, to Amberley House, 12, Norfolk-street. 
Strand, W.C. 2. The new telephone No. is Central 8927, and 
the telegraphic address ‘‘ Needreba, Estrand, London. 





Jontor INstTiTuTION OF ENGINEERS SHUERFFIELD AND 
District Section.—On Saturday, June 2%th, members and 
friends of the Sheffield branch of the Junior Institution of Engi- 
neers paid a visit to the works of the D.P. Battery Company, 
Ltd., at Bakewell, which is one of the oldest firms in the country 
exclusively engaged in storage battery manufacture. The 
visitors saw the processes of manufacture of all types of cells, 
ranging from small portable cells suitable for wireless and other 
purposes to submarine cells weighing nearly } ton each. Par- 
ticular interest was taken in the casting of the special grids for 
Kathanode plates, which are used for electric locomotives and 
vehicles of various types, and also the machines for casting the 
multifarious forms of plates which have been developed by the 
company during more than thirty-five years. On behalf of the 
visitors, the President, Professor J. Husband, expressed their 
appreciation of being able to see over the works. 
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The Waterloo Bridge Report. 


THE of during which the London 
County Council agreed to refrain from coming to a 
final decision regarding the fate of Waterloo Bridge 
is rapidly expiring, and those of seeing 
Rennie’s structure preserved from demolition are 
active in the advancement of their cause. At the end 
of last week a report was published which had been 
submitted to the County Council in the name of the 
Royal Academy, the Royal Institute of British Archi- 
tects, the Society for the Protection of Ancient Build- 
ings, the London Society, the Town Planning Institute, 
the Architecture Club, and a conference of engineers. 
This report aims at showing that from the technical 
point of view, the old bridge can be preserved and 
made good to support its full capacity of traffic with 
restriction. It includes the detailed opinion on 
the subject received from six well-known civil engi- 


period race 


desirous 


out 


neers—-Mr. C. F. Bengough, Mr. G. E. W. Cruttwell, 
Dr. Osear Faber, Mr. N. (i. Giedye, Mr. Dalrymple 
Hay, and Mr. J. M. Moncrieff. All, with the excep- 


tion of the last named, hold the view that the bridge 
can be saved, and Mr. Hay gives details of a scheme 
for the work of preservation. Mr. Moncrieff is strongly 
of opinion that the structure cannot be preserved, 
and that Mr. Hay’s scheme would not answer, and 
would be dangerous to execute. The united view of 
the societies which have submitted the report is that 
the bridge should be preserved as Rennie left it. 
They are opposed to widening it, to the construction 
on it of projecting footpaths, and to corbelling it out. 
They argue that the traffic problem at the site is not 
really a bridge one, but one of approach to the bridge, 
and that Rennie’s is sufficient for all the 
traffic that the approaches on either side permit at 
present. Relief of the traffic problem should, in fine, 
they say, not be sought by way of an enlarged Water- 
loo Bridge, but by the construction of a new bridge 


structure 


either at Charing Cross or the Temple 


Planning the Kent Coalfield. 


SOME time ago a Joint Town-planning Committee 
was convened by seventeen of the Kent local autho 
rities to deal with the questions arising out of the new 
mining and industrial developments which are about 
to take place in East Kent. The actual work of 
making a regional survey was entrusted to Professor 
L. P. Abercrombie, in with Mr. John 
Archibald, the town-planning adviser to the Eastry 
Rural Council. Their illustrated report, which 
been accepted by the Committee, is, we learn, to be 
shortly published by the Liverpool University Press. 
In preparing this report, Professor Abercrombie has 
consulted with prominent men in Kent, as well as 
with industrial leaders’ and mine workers, and in the 
first part an endeavour is made to give a complete 
picture of the region with its agricultural and indus- 
trial possibilities. In the second part, suggestions 
are made as to the best way in which the new indus- 
tries are to be developed on lines which will leave 
unspoiled the natural beauties of the countryside. 
It is proposed that pit-head villages shall -be avoided, 
and that in their place a number of small new towns 
centrally placed with regard to the pits shall be 
established. It is recommended that low-lying land, 
such as might be affected by subsidence, should not 
It is pleasing to note that there 


conjunction 


has 


be used for housing. 
are to be no unsightly pit heaps, and that smoke will 
prevented by the of electrical equipment 
supplied from a central power station 


be use 


The Dorchester Wireless Station. 


In the course of an address recently delivered before 
the Dorchester Rotary Club, Mr. E. W. Mathias gave 
some interesting details of the new Dorchester wire- 
less station, which is to work on the beam system. 
There are at present five masts, erected in a straight 
line at right angles to the direction in which com- 
munication is to be established—-namely, New York. 
Each mast is 277ft. high, and at the top there is a 
cross arm measuring 90ft. from end to end. Including 
the cross arm, the weight of each mast is 45 tons. 
The aerial and reflector will consist of a number of 
vertical wires suspended from triatics attached to the 


cross arms. Oil engines driving direct-current gene- 


rators will provide the necessary power, and the 
various voltages required for the operation of the 
valves will be supplied by motor generators. The 


valves, which will be of the water or oil-cooled type, 
will be housed in a building adjacent to the power- 
house. 


A New High-speed Oil Engine. 


CONSIDERABLE progress, we learn, has been made 
with a new type of high-speed oil engine working on 
the Diesel principle, to which William Beardmore and 
Co., Ltd., have during the past year been devoting 
attention. In the first instance the new design was 
developed with a view to obtaining higher powers 
per cylinder than previously with a much reduced 


the engine, which is of the four-cycle vertical type, 
and by this means an engine weight of less than 15 Ib. 
per brake horse-power has, we understand, been 
obtained. The engine is fitted with a special close- 
speed governing device, which makes it particularly 
useful for generator driving. Single multiple 
generator units, or engines working with a transmission 
gear of the mechanical or hydraulic type, are specially 
applicable to railway work, such as the propulsion 
of rail Diesel-electric locomotives. On the 
marine side the engine is said to lend itself admirably 
to the propulsion of high-speed craft up to the size 
Several engines 


or 


cars ol! 


of a small torpedo-boat-destroyer. 
are at present going through the shops and will be 
used for railway work and marine propulsion schemes. 


Dutch Naval Defence. 


of Netherlands naval 


course 


THE avowed the 
programme, in of execution, to 
strengthen the defences of the Dutch East Indies, 
the sectirity of which is regarded as being vital to the 
welfare and prosperity of the Mother Country. It 
provides that the following establishment of naval and 
aerial forces in those waters shall be available by 1933: 

Two cruisers of the “‘ Java’ class ; four other large 
ships; twelve of about 1250 
eighteen submarines of 800 tons, including two mine 
laying boats; and one hundred and eight scouting 
and fighting aeroplanes. By the same date the fleet 
in European waters is to comprise four large ships ; 
twelve submarines of 550 tons, including two mine- 
layers ; surface mine- 
layers and auxiliary craft; and sixty aeroplanes. A 
great deal of the above material has yet to be con- 
structed, and if the programme is to be carried out 
according to schedule, the vote for shipbuilding will 
need to be heavily increased from this time forward 
Only two destroyers are at present on the stocks. 
These boats, Evertsen and De Ruyter, are being built 
respectively at Flushing and Rotterdam, to designs 
supplied by Yarrow and Co., Ltd. They will displace 
1620 tons at full load, and wilfhave a maximum speed 
of 36 knots. Ten other large destroyers remain to be 
built. Of the eighteen submarines contemplated for 
the East Indies, only three boats of the specified 
dimensions have been built so far. It seems more than 
likely that the programme will be modified in view 
of the apparent reluctance of the Netherlands Parlia- 
ment to sanction the necessary expenditure, of which, 


purpose 


1s 


now 


destroyers tons ; 


two submarine parent ships ; 


however, a considerable share is to be borne by the 
East Indian Budget 


The Factories and Workshops Report. 


THE annual report of the Chief Inspector of Fac 
tories and Workshops for 1924, issued a few days ago, 
states that, taking industry as a whole, trade con- 
ditions although industries and 
branches of industries were very prosperous. Perhaps 
the most noteworthy development, the report states, 
was the increase in the use of electricity, which has 
led to the erection of large new generating stations. 
Important developments also took place in the 
chemical industry. A new plant, the only one of its 
kind in this country, was erected for the manufacture 
of sulphuric acid in accordance with the Schmiedal 
What to the largest alcohol 
factory in Europe has been started in the Hull district, 
whilst a new machine has been introduced for speeding 
up the process of beer bottling, by means of which 


were had, some 


process. is said be 


bottles can be washed, dried, filled and corked at 
the rate of 230 dozen per hour. The number of 
factories increased during the year to 142,494, as 


against 139,920 in 1923, but the number of workshops 
declined from 140,850 to 133,729, the decrease being 
attributable very largely to the introduction of 
electric power. There is a tendency, the report states, 
for the small places to be absorbed by the large. 


The World’s Largest Motor Liner. 


Tue launch of the 22,000-ton motor 
passenger liner Asturias from Harland and Wolff's 
East Yard at Belfast on Tuesday, marks a further 
important step in the development of the large motor 
ship. The Asturias is one of two sister ships—the 
other being the Aleantara— which have been ordered 
for the South American service of the Royal Mail 
Steam Packet Company, Ltd. She has an overall 
length of 655ft. 8in. and a breadth of 78ft., dimensions 
which will give her the leading place among the world’s 
motor passenger liners. Again, she will be the first 
vessel to be propelled by British-built engines of the 
Harland B. and W. four-cycle double-acting type. 
Each of the two engines has eight cylinders of 840 mm. 
or 33! /,,in. bore, with a stroke of 1500 mm. or 59" /,,in., 
and is designed for an output of 7500 brake horse- 
power, at a service speed of 115 revolutions per minute, 
giving a total of 15,000 brake, or 20,000 indicated 
horse-power for both shafts. Electrically-driven 
auxiliary machinery will be run from four 400-kilowatt 
Diesel-electric generating sets. The Asturias will be 
notable for her well arranged passenger accommoda- 
tion and public rooms, and will, without doubt, occupy 
a leading position among the liners engaged in the 
South American trade. A prominent figure on the 
launching platform on Tuesday was Lord Kylsant, 
the chairman and managing director of the Royal Mail 
Steam Packet Company, and the new chairman of 


twin-screw 





engine weight. Steel construction is used throughout 





Harland and Wolff, Ltd. At the luncheon following 


the launch, Lord Kylsant announced that work would 
shortly be begun on a new passenger and cargo vessel 
for the White Star Line, and that during the next 
few weeks it was hoped that the Union Castle Line 
would conclude final arrangements for a new inte 
mediate type of vessel to be built by Workman, Clark 
and Co., Ltd. The trade prospects in Belfast would 
seem to be brighter, and it is satisfactory to learn 
that to-day Harland and Wolff employ over 9400 men, 
or 50 per cent. more than were employed twelve 
months ago. 


Aviation in the United States Navy. 


INTERESTING details of the aircraft and aviation 
methods employed in the United States Navy were 
communicated in a recent address by Rear-Admiral 
H. P. Jones, U.S.N. At the present time there are 
twenty-nine catapults mounted in battleships and 
light cruisers of the fleet, and forty-eight aeroplanes 
are available for launching from these catapults. 
Eighty-two other aeroplanes, organised in squadrons, 
are operating with the fleet from shore bases, the 
carrier Langley, and other ships. All these machine: 
are of the latest type and have passed stringent tests 
The large carriers Saratoga and Lexington, now being 
completed, are designed to carry seventy-two aero- 
planes each, of which thirty-six will be of the heavy 


type. The cost of each ship, as completed, is esti 
mated at £8,900,000. Admiral Jones is dubious as 
to the value of large dirigible airships for naval 
service, nor does he consider them of much use a» 


aeroplane transports. He points out that the largest 
airship yet planned, with a capacity of 6,000,000 
cubic feet, would only be able to carry a military load 
of 10 tons a distance of 4000 miles. If this weight 
were represented by aeroplanes, and these machines 
had to be released suddenly, “ only two things could 
stop the airship this side of the moon—rarefied atinos- 
phere or valving of gas. If the latter expedient were 
adopted, what would happen to the airship when her 
aeroplanes came back to her?” In the Admiral’s 
judgment the vulnerability of the airship to hostile 
attack, even when inflated with helium, renders its 
value in war decidedly doubtful 


The Retirement of Professor Watkinson. 


SPEAKING at the recent Degree Day ceremony of the 
University of Liverpool, the Chancellor of the Univer 
sity, Lord Derby, made reference to the impending 
retirement of Professor W. H. Watkinson from the 
Chair of Engineering, which he has so successfully 
held since 1905. The retirement of Professor Watkin 
son will take place, we understand, under a rule 
framed some years ago which requires that the Chairs 
of the University must be vacated when the holders 
reach the age of sixty-five years. His lordship made 
fitting comment on the guiding influence which Pro 
fessor Watkinson has exercised generations of 
students, and the finely equipped engineering labo- 
ratories which have been built up under his direction. 
In thanking him for the work he had accomplished, 
Lord Derby expressed the hope that Professor Wat- 
kinson would continue to remain in kindly touch 
with the University. Few heads of engineering 
departments have, we imagine, had longer associa- 
tion with engineering industry and teaching than 
Professor Watkinson. He was apprenticed in 1876, 
and six years later became a student at Glasgow 
University. Between 1884 and 1885 he superintended 
the manufacture and laying of two Transatlantic 
cables, and after gaining the Thomson Research 
Scholarship and a Whitworth Scholarship, was ap- 
pointed a lecturer in engineering at Sheffield. In 
1893 he was made Professor of Engineer at the then 
Glasgow and West of Scotland Technical College. 
which position he continued to hold until he was 
called to Liverpool in 1905. 


on 


Automatic Couplings. 


Towakrvs the end of last year the French Chamber 
of Deputies voted a credit of eight million francs 
for the equipment of State Railway coaches with 
Boirault automatic couplings, which were reported 
to have given satisfactory results during the practical 
tests carried out on the State line for some time pre- 
viously. The vote met with considerable opposition 
on the ground that the Chamber was not entitled to 
come to a decision before the Boirault apparatus had 
been tested against the Henricot, and the makers of 
the latter coupling were still waiting for an order for 
the apparatus necessary to carry out the comparative 
tests, in accordance with the requirements of the 
technical commission which reported upon the various 
devices. The Senate referred the matter back to the 
Chamber. During the next two weeks the Henricot 
apparatus is to be subjected to a final test on the Nord 
line, and when the commission issues its report upon 
the trials the credit of eight million frances will be 
accorded to the apparatus which is stated to hav: 
given the better results. The Boirault automatx 
coupling has been employed for very many years on 
the electric railway between Les Invalides and 
Versailles, and the Henricot apparatus, a Belgian 
invention, is declared to have found an application 
in some of the eastern countries. The problem, how 
ever, appears to be still far from settlement, for a 
new automatic coupling from abroad is to be tested 





at the makers’ expense on the State Railways. 
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The British Steam Railway Loco- 
motive from 1825 to 1924, 
By E. L. AHRONS, M.I. Mech. E. 
No. XXVIII.* 
PERIOD 1870 TO 1875 (continued). 


Boiler Accessories.—About 1872 Webb began to 
place the injectors on the fire-box “ front "’ on the foot- 
plate with an internal feed pipe carried over the fire- 
box roof between the girders. The pipe was bent 
downwards and discharged at a point near the front 
of the middle ring of the barrel. For this pipe one of 
the ordinary boiler tubes was used. The original 
object appears to have been the heating of the water 
to as high a temperature as possible between the 
injector and the delivery end. This principle has 
been used for many years, and is only being discarded 
of late owing to the furring up of the delivery pipe, 
which frequently splits. 

Webb also tried a peculiar blast pipe on the 
similar multiple jet principle of W. Bouch—Fig. 188 
ante—but of different construction. Below the nozzle 
the blast pipe was widened, and out of the chamber so 
formed four small tubes conveyed part of the exhaust 
into an annular chamber at the foot.of the chimney. 
The writer believes that it was termed a ‘‘ cumulative 
blast pipe’; it had the object of preventing the 
drawing of cinders from the fire-box to the smoke- 
box by shunting part of the direct blast from the 
nozzle, the shunted portion through the four tubes 
coming into action later as an additional soft annular 
blast in the chimney itself. 

Tubes.—Until 1870 the tube diameter in the great 
majority of boilers was 2in., though Ramsbottom, 
and his successor Webb, used Ijin. tubes. The tube 
length, except in the “long boilers,” usually lay 
between the limits of 10ft. 2in. and 11ft. 9in. It has 
already been mentioned that P. Stirling’ in 1869 tried 
tubes 1°/,,in. diameter, though he was one of the 
few engineers whose standard tubes at that time 
were only lin. diameter. During 1871-4 nearly all 
his contemporaries, including Kirtley, Johnson—then 
on the G.E.R.—Stroudley, Fletcher, and James Stir- 
ling, unanimously came to the conclusion that the 2in. 
tubes were too large, and most of them adopted a 
diameter of 1}in. or 1°/,,in., at the same time increas- 
ing the number of tubes to give a heating surface 
approximately the same as before. An example from 
the Midland may be cited to show the effect of the 
small tubes. On this line the tubes were somewhat 
longer than the average, being 1 1ft.3in. to 11ft.9in., and 
the 2in. tubes might have been expected to give better 
results than in the case of shorter boilers. The twenty 
2-4-0 express engines, by Neilson, 1871—890 class, 
Fig. 199 ante—had 232 l}in. tubes, whilst a number 
of otherwise similar engines, built at Derby in 1872-3, 
had 169 to 180 2in. tubes. The former engines 
steamed excellently, even too well, if that be 
possible, since the drivers used to say that, 
with an average load, whatever care they took 
to avoid waste, it was all they could do to 
prevent the engines from blowing off the whole 
way during a journey. The writer can corroborate 
from his own observations that these engines were 
rarely to be seen on a fast express without a faint 
‘“‘ white feather "’ rising from the safety valves on the 
dome. The other engines with the larger tubes gener- 
ally required ‘‘ coaxing.’’ The non-conducting film of 
gas on the inner surface of the small tubes seems to 
have been scoured off by the rapid flow through 
them, an effect which probably did not occur to the 
same extent with the 2in. tubes. But the small tubes 
had the defect that they required considerably more 
care in cleaning in the sheds, and as there were more 
of them the time required and the cost of cleaning 
were greater. In 1874 8. W. Johnson compromised 
by adopting ljin. tubes, which remained standard for 
about ten years, after which the diameter was again 
reduced, this time to ljin. Nearly all the 1872-3 
boilers with 2in. tubes were taken out of the 
express engines in 1875 to 1878 and _ replaced 
by new boilers with ljin. tubes, the old boilers 
being used for other, mostly goods, engines. But 
the boilers with the l}in. tubes remained on the 
express engines until worn out at the end of sixteen to 
eighteen years’ hard service. Stroudley and others 
also discarded the 1}in. tubes and, like Johnson, com- 
promised with tubes ]l}in. diameter. Incidentally it 
may be added that James Stirling, who retained 
lin. tubes longer than his confréres, hinged the blast 
pipe, so that it could be turned down to enable the 
middle tubes to be cleaned thoroughly. 

On the great majority of railways brass tubes were 
used, but W. Bouch on the Stockton and Darlington 
Railway used Low Moor iron, and J. Armstrong on 
the G.W-.R. had discarded brass for Staffordshire iron. 
The practice on the London and North-Western was 
in a state of transition. A large number of goods 
engines had iron tubes, but the ‘‘ Precedent ”’ express 
engines of 1874-5 had tubes of solid drawn copper. 
The life of brass tubes was much greater, the statistics 
showing an average of about 2} to 1 in the mileage in 
favour of brass overiron. Brass tubes, however, had one 
defect in that when worn they burst suddenly without 
warning, whereas iron tubes generally gave warning 
of a cracked seam by leaking, though this leakage 
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could not always be distinguished from that at the 
tube-plates. The latter leakage was a constant source 
of trouble with iron, and afterwards with steel tubes, 
whereas brass tubes were generally tight, and caused 
little trouble in this respect. A few years later 8. W. 
Johnson discarded brass for a “red metal’ com- 
position. 

Motion.—The more important details have already 
been mentioned in describing the various engines. 
For inside cylinders four slide bars were almost 
universal except on the L. and N.W.R., on which two 
bars were always used. Stroudley’s connecting-rods 
on the L.B. and 8.C.R. were of circular section and 
were turned in the lathe. The big ends of marine 
pattern which he introduced in 1871 have already been 
mentioned. 

In 1870, before leaving the Highland Railway for 
the *‘ Brighton ”’ line, Stroudley made an interesting 
alteration to one or two of the existing 2-4-0 outside 
cylinder engines. The stroke was lengthened from 
22in. to 23in., retaining the old cylinders, but using 
thinner pistons. To effect this the new outside crank 
pins had the connecting-rod bearing }in. excentric 
with the coupling rod bearings, the crank length of the 
latter remaining llin. as before. This arrangement 
was reintroduced nearly thirty years later by Mr. 
Ivatt in the Great Northern ** Atlantics.”’ 

A coupling rod joint for the driving pin—Fig. 218 
—was invented by John F. Stephenson, of York, and 
fitted to a few North-Eastern six-coupled engines. 
The inner bush, in which the pin worked, was of 
bronze, and the outer bush of steel. Both bushes had 
square snugs solid with them to prevent rotation in 
the forked rod, but the straight rod was free to rotate 
through an angle with respect to the outer bush. 
Its use on the N.E.R. was given up, being con- 
sidered too stiff and somewhat troublesome to take 
down, but Webb on the L. and N.W.R. fitted a large 
number of engines during many years with this 
arrangement. 

Wheels and Spring Gear. Cast 
are of very ancient origin, and they have always been 
used more or less intermittently, especially on some 


iron wheel centres 





FIG. 218 J. F. STEPHENSON’S COUPLING ROD JOINT 


of the Scottish railways. T. Wheatley, on the North 
British Railway, built a large number of six-coupled 
tender mineral and shunting tank engines with 4ft. 
cast iron wheels, the spokes of which were of T section. 
These came out from 1870 until 1874. There were 
also a few goods engines with 5ft. wheels of the same 
type. Wheels of I section were made at the 
Dublin Works of the Dublin and Kingstown Rail- 
way about 1840 (see THe ENGINEER, June 24th, 
1898). Webb’s cast iron wheels of I section first 
appeared on the L. and N.W.R. in 1872. They have 
been very successful for wheel diameters—on tread 
up to 4ft. 6in. and are still made at Crewe for slow 
speed engines. In 1880-3 Mr. Webb built a number 
of fast goods engines with cast iron wheels 5ft. 2}in. 
diameter, and Sir John Aspinall from 1882 used 
similar wheels 5ft. Ijin. diameter on the Great 
Southern and Western Railway, Ireland. The ex- 
perience with the larger cast iron wheels does not 
appear to have been quite so satisfactory, for they 
subsequently disappeared on all of the railways men- 
tioned, though it should be added that the introduction 
of cast steel as a material for wheel centres seems to 
have had much to do with the change. 

From 1868 to 1874 there was a recrudescence of the 
movement in favour of using compensating levers 
between the springs of the coupled wheels of 2—4-—0 
engines, and amongst others M. Kirtley on the Mid- 
land, 8S. W. Johnson on the Great Eastern, following 
Sinclair’s previous practice on the same railway, and 
B. Connor on the Caledonian used them. Although 
in theory the levers were at one time supposed to 
equalise the static spring-borne loads of the driving 
and trailing axles, or otherwise give facilities for 
weight distribution, provided that the friction of the 
large fulcrum pins did not upset the calculation, which 
it generally did to a considerable extent, there were 
disadvantages. There could be no three-point sus- 
pension in the case of a 2-4-0 engine, unprovided with 
a transverse spring at the front, and the spring borhe 
base was shortened, giving the engine a greater ten- 
dency to “ gallop.”” John Robinson, of Sharp, Stewart 
and Co., was one of the first to point out, as early as 
1864, that the real advantage of the compensating 
lever was that the second spring connected by it 
took over part of the deflection of the first spring 
when passing over uneven track. But such 
track was uncommon on lines in this country, 
and the practical results were such that the com- 





pensating levers were afterwards, about 1876, 
removed from the Midland and other engines. 
Fig. 199 ante shows the arrangement of lever on the 
Midland engines. 

Counter-pressure Braking.—About 1870 J. Rams- 
bottom applied the Le Chatelier counter-pressure 
system to about twenty L. and N.W. engines working 
coal trains in the Abergavenny district, where the 
gradients are heavy, but although the cylinders were 
provided with hot water injection it was found that they 
were badly scored. The failure in this country of an 
apparatus, which has been successfully used for many 
years in France, may be partly ascribed to want of 
care on the part of the drivers. The Midland also 
applied the Le Chatelier brake to No. 892 and one or 
two other express engines of the type shown in Fig. 
199 ante, some of which were working the first Pull- 
man express trains, but the apparatus was likewise 
removed after two or three years’ trial. 

An apparatus known as “ Bouch’s Steam Retarder ”’ 
was applied to a large number of engines on the 
Stockton and Darlington section of the N.E.R. <A 
five-way branch was fitted under the cylinders. Live 
steam entered this branch from which it was distri- 
buted by four pipe connections to the ends of the two 
cylinders. When the main steam supply was shut off 
from the steam chest and the engine reversed, the 
supplementary steam through the branch entered the 
cylinders, acting as a cushion against which the pistons 
worked. The connections of the branch pipes were 
made to the cylinder cock branches, and the cocks 
themselves were done away with. Excessive com- 
pression was avoided by the passing of part of the 
steam through the pipe connections from one end of 
the cylinder to the other, as is now done in the by- 
pass attached to the cylinders of many superheater 
engines. There was also a connection to a three-way 
cock, of which one branch went to the exhaust 
and another to a pipe passing backwards to the tender 
tank. By these means during normal working part 
of the exhaust could be returned to the tender tank, 
and the steam and water ordinarily blown out of 
the cylinder cocks was also returned to the tender. 
When the engine was reversed and the steam retarder 
was in operation, the communications with the 
exhaust and with the tender were shut off. 


PERLOD 1876 TO 1881. 


Express Engines.—The Great Western 
remained the only railway which still adhered to 
Stephenson's early type with double frames and four 
bearings for the driving axle. This type, with con- 
siderably increased dimensions, was built at Swindon 
until 1892. The ten engines—Fig. 219—Nos. 157 to 
166, of 1878-9, by William Dean, were probably the 
most graceful express engines of their day, and the 
broad polished brass splasher bands, though not 
utilitarian from a modern standpoint, certainly added 
to their artistic appearance. A return was made to the 
old sandwich frames with oak planking. The reasons 
for the continued use of these frames on the G.W.R. 
were given on page 152 ante. 

The boilers were domeless, as in J. Armstrong's 
express engines of 1875. The cylinders were 18in. by 
24in.; driving wheels, 7ft.; carrying wheels, 4ft. 
diameter; wheel base, 8ft. 6in. -- 9ft. 2in. The 
boiler, 11ft. long by 4ft. 2in. diameter, contained 228 
lgin. tubes and carried 140 lb. pressure ; _fire-box 
heating surface, 115 square feet ; total, 1214} square 
feet ; grate area, 19.3 square feet ; weight in working 
order: leading, 10 tons 3ecwt.; driving, 16 tons 
10 ewt.; trailing, 9 tons 10 ewt.; total, 36 tons 3 cwt. 
These engines performed excellent work for twenty 
years on the express trains from London to Wolver- 
hampton, and also to Swindon. 

4-2-2 Express Engines.—The first “* single ’’ engines 
with inside cylinders and leading bogie made their 
appearance in 1877 on the Great Western broad 
gauge—Fig. 220. They were not new, but conver- 
sions of the 4-2-4 Bristol and Exeter tank engines of 
1868-1873 into tender engines by the substitution of 
trailing wheels 4ft. 6in. diameter for the hind bogie, 
and at the same time the old 8ft. 10in. driving wheels 
were replaced by new wheels 8ft. diameter with flanges. 
The derailment of the Flying Dutchman in 1876, 
when running at a high speed near Bourton, between 
Taunton and Bristol, was responsible for the modifica- 
tion. The real cause of the accident was defective 
permanent way, but as the driving wheels were then 
flangeless, guidance of the engine was thrown entirely 
upon the bogies, and it was considered safer to alter 
the engines to the form illustrated. The cylinders 
remained 18in. by 24in., and the old boilers with 1235 
square feet of heating surface were retained. These 
engines ran from the Bristol end in turn with the 
8ft. singles of the Gooch type, ‘‘ Great Britain ” 
class, but were by no means so well liked. Two of 
them lasted until about two years before the broad 
gauge was abolished in May, 1892. 

On the Great Eastern Railway the fastest express 
trains had up to this time been worked by Sinclair’s 7ft. 
outside cylinder 2—2—2 engines of 1862-7, two of which 
had been rebuilt by 8S. W. Johnson in 1872 with lead- 
ing bogies of the Adams sliding type, and 17in. cylin- 
ders. But they had become too light, and in 1879 
Massey Bromley designed the larger engines shown 
in Fig. 221, the first ten of which were built by Diibs 
and Co., followed by ten more in 1881-2 by Kitson 
and Co. These engines were somewhat on the lines 
of P. Stirling’s G.N.R. 8ft. singles, but their details 
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were very different. The cylinders were |8in. by 24in., 
with the valves on the top driven from inside excen- 
trics and Stephenson motion, which actuated rock- 
ing shafts passing through the frames, a distinctly 
American feature. The slide valves were circular, of 
a form similar to that introduced by F. W. Webb, 
to be described subsequently. The driving wheels 
were 7ft. 6in. and both bogie and trailing wheels 
4ft. diameter ; wheel base, 7ft. 7it. 10in 

23ft. lin.; heating surfece of the first ten engines, 
1205.6 square feet, towards which the fire-box con- 
tributed 110.4 square feet ; grate, 17.1 square feet ; 
pressure, 140 1b.; weight in working order : 
16 tons 164 cwt.; driving, 15 tons 2 ewt.; trailing, 
9 tons 5} cwt.; total, 41 tons 13} ewt. Single slide 
hars were used. The cabs were provided with doors 


bogie, 


8ft. 3in. | 


complained that the wheels were not large enough 
and that the engines had to be “‘ forced along.’’ Two 
of them broke their steel crank axles when running, 
after mileages of 47,447 and 37,524 respectively, 
and in one case the train was saved from disaster only 
by @ prompt application of the Westinghouse brake. 
A third crank exle was flawed and had to be taken out 
after 27,132 miles. There no reliable evidence 
that the broken crank axles were the direct result of 
wheels too small for high speeds; in all likelihood 
there were other more important factors. But what is 
certain is that the engines were then taken off the fast 
expresses and replaced by others having 6ft. 6in. and 
6ft. 8}in. wheels. Further, the Midland never after- 


is 


wards built any express engines with wheels less than 
6ft. 6in., and the majority of the coupled engines have 


Hydro-Electric Development at the 
Muscle Shoals, Alabama. 


No. I1.* 


TaatT part of the Muscle 
development which is now being carriod out provides 
for the construction of the Wilson Dam, with a power- 
house and locks. The site is about 260 miles from the 
mouth of the Tennessee River, and 3 miles above the 
city of Florence, and the will create a slack- 
water reach with a minimum depth of 9}ft. of water 
for about 18 miles. At the power with an 
ultimate capacity of 600,000 horse-power, current is 
to which intended originally—as 
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FIG. 219—G.W.R. EXPRESS ENGINE, 


1878 - 79 





FIG. 220 


G.W.R. BOGIE EXPRESS ENGINE, 1877 











PIG. 221—G.E.R. EXPRESS ENGINE, 


at the front to give the driver direct access to the 
platforms. The very long 7ft. base of the bogie, which 
was of the Adams sliding type, mey be noted. The 


writer, when standing on a wayside platform, some- 
times remarked the lateral swaying motion of these 
engines when they were running at high speeds, which 
was in the nature of a gentle movement of long ampli- 
tude, very unlike the short sharp jerky motion of the 
L. and N.W.R. outside cylinder 2—2-2 engines of 
the **‘ Lady of the Lake ”’ class, with short wheel base 
and no bogie. Another characteristic of the G.E.R. 
engines was the astonishing manner in which they 
could climb the Bethnal Green bank out of Liverpool- 
street with fifteen and sixteen six-wheeled coaches, 
frequently without slipping, and they certainly bore 
testimony to P. Stirling’s views on the grip of large 
driving wheels on the rails. A number of them were 
afterwards modified by Holden, who fitted 
them with new I7}in. cylinders and upright direct- 
driven rectangular slide valves inside. The smaller 
cylinders were for the purpose of allowing a modifica- 
tion of the framing to avoid the considerable offset 
at the leading end, 

2-4-0 Express Engines.—S. W. Johnson's engines 
for the Midland Railway, of which a very large number 
were built at Derby, and by Diibs and Neilson in 
1876 to 1881, are representative of a favourite type. 
Fig. 222 shows an engine built by Neilson, one of which 
was sent to the Stephenson Centenary at Newcastle 
in 1881. The first ten engines built at Derby in 1876, 
No. 1 class, had driving wheels 6ft. 2}in. diameter when 
new. and thereon hangs anexperience somwhat similar 
to that with the L. and N.W. “ Precursors.”” They 
were built specially to run the Scotch expresses 
between Skipton and Carlisle, 86} miles, and for that 
purpose the driving wheels were meade smaller than 
the Midland standard. From Skipton the line rises 
for eight miles at about 1 in 150, falls five, averaging 
1 in 200, rises 15 miles at 1 in 100 to Blea Moor 
Tunnel, and then undulates for 10 miles, with a 
total slight rise to Ais Gill summit. The 48} miles 
thence to Carlisle are nearly entirely downhill, 
with a few undulations, and the line drops 1100ft. 
in the whole distance. The booked speed of 
the expresses was 43 to 44} miles per hour, start to 
stop. Johnson’s engines were apparently in some 
respects more suitable for their work than were the 
“* Precursors ;’’ not only were the wheels 8in. larger, 
but the boiler, with 1225 square feet of heating surface, 
was considerably larger and more efficient. The steam 
ports for the 17in. by 24in. cylinders were ldin. by 
ljin., area 18} square inches, as compared with 
21 square inches for cylinders of the same size in the 
Precursor. On the other hand, ports of the same size 
did not affect the running of the similar Midland 
engines with 6ft. 8}in. wheels. The No. 1 class, with | 
the 6ft. 24in. wheels, were not successful ; the drivers 
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1879 - 82 


| order, 38} tons, of which 11 tons 12 cwt. were carried 
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6ft. 9in. and 7ft. wheels to this day. Even 
of the later 4~4—0 engines, which had 6ft. 6in. wheels, 
have been reconstructed with 7ft. wheels 

The engines illustrated in Fig. 222 had 18in. 
26in. cylinders, 6ft. 9in. coupled wheels, and 4ft. 3in. 
leading wheel Sit. 8ft. 6in.; fire- 
box heating surface, 110 square feet ; total heating 
surface, 11944 square feet; grate, 174 square feet ; 
pressure, 140 1b.; weight in working order, 39 tons 
10 ewt., of which 26 tons 12 ewt. were available for 
adhesion. All have done excellent service with heavy 
trains at high speeds in their day, and are still at work. 

The Glasgow and South-Western Railway, in spite 
of its heavy gradients between Glasgow and Dumtfries, 
never experimented with small wheels. James 
Stirling adopted 7ft. lin. wheels, and his successor, 
H. Smellie, made 6ft. 9in. the standard size for express 
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FIG. 223—G. AND §8.W.R. ENGINE, 1879 - 1880 


engines. The latter also discarded Stirling’s rigid centre | 
pin bogie, in place of which his engines—Fig. 223— 
built at Kilmarnock in 1879-80, had one leading | 
axle with }in. lateral play in each direction and double 
inclined-plane control. The design with inside frames 
throughout had the general appearance of Webb’s 
‘** Precedents,” but the engines were much more 
powerful and the details were very different. The boiler 
was of the Stirling domeless type, with direct stayed 
fire-box, but the safety valves were placed on the 
barrel instead of above the fire-box. The cylinders 
were 18in. by 26in.; diameter of coupled wheels 
6ft. 9}in., and of leading wheels, 4ft. 4fin. The 
boiler, 4ft. 2in. diameter outside the smallest ring, 
contained 240 lin. tubes; fire-box heating surface, 
101 square feet; total, 1206 square feet; grate, 
16 square feet ; pressure, 140 lb.; weight in working 


on the leading axle. 

Figs. 219 and 220 are from photographs by the 
Locomotive Publishing Company, Ltd., and Fig. 223 
by Mr. G. P. Burtt. 











FIG. 222—-MIDLAND EXPRESS ENGINE, 





1880 - 81 
explained in the first article—for use in the produc- 
tion of nitrates or other products needed for munitions 
of war, and useful also in the manufacture of 
tilisers and other products for industrial or agricul- 
tural purposes. The actual disposition of this power, 
however, under peace conditions, remains unsettled 
after some years of discussion, negotiation and much 
political oratory. President Coolidge has now ap- 
pointed a Commission to consider this problem. 
Three dams and two hydro-electric plants are 
included in the Government project for the navigation 
improvement of the Tennessee River between Florence 
and Decatur, Alabama, as shown by the plan and 


ier 


longitudinal section in Fig. 1 ante. Dam No. 1 at 
Florence, and 3 miles below the Wilson Dam, o1 
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FIG. 2—TYPICAL CROSS SECTION OF SPILLWAY 


Dam No. 2, is to be for navigation purposes only, and 
will connect with a canal extending 24 miles down- 
stream. This dam will be 15ft. high, with a lock of 
10ft. lift. Dam No. 3, 18 miles above the Wilson 
Dam, will be about 45ft. high, with a single lock of 
40ft. lift, and a power plant of about 250,000 horse- 
power. It will form a slackwater reach extending to 
Decatur, about 35 miles. But, as noted already, the 
plans for dams No. 1 and No. 3 are not yet approved. 
These works, therefore, do not enter further 
into the description of the main dam, No. 2, and its 
600,000 horse-power development. 


Procress or WoRK. 


Construction of the Wilson Dam was begun under 
the direction of the War Department during the 
summer of 1918, but was stopped in the autumn on 
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account of the pressure for immediate war activities. 
Resumed in 1919, it was again stopped in 1921, but 
was again resumed on a small scale in the spring of 
1922, until funds were made available in October 
of that year for the more rapid progress which has 
been continued until the present time. By the end 
of 1924 about 90 per cent. of the work on the dam had 
been completed, and it is expected to have one gene- 
rating unit of 30,000 horse-power available this 
month, and four units, aggregating 115,000 horse- 
power by the end of the year, while the remaining 
four units of the eight now under contract will be 
installed probably during 1926, giving a total capacity 
of 230,000 horse-power at a cost of some £10,200,000. 
The ultimate installation will consist of eighteen 
units for the development of 612,000 mechanical 
horse-} ower. 

Al! construction work has been handled by the 
War Department on the day labour system, without 
the intervention of contractors. The work is unde 
the direction of General Harry Taylor, Chief ci 
Engineers, United States Army, with Lieut.-Colonel 
George R. Spalding and Major Malcolm H. Elliott, 
of the Corps of Engineers, in direct charge of the 
operations. in 1920 the Chief of Engineers —then 
General Lansing H. Beach—-entered into a contract 
with the firm of Hugh L. Cooper and Co. to act as 
designing and supervising engineers in carrying out 
the general plans which had been prepared in 1918 
by Mr. Cooper, who was commissioned in the Engineer 
Corps of the Army with the rank of Colonel during 
the war. 

Between 4500 and 5000 inen are employed during 
the busiest seasons, so that the construction camp 
forms a small town, which is equipped with modern 
conveniences ; electric supply, waterworks, sewerage 
and sewage disposal works. For married men with 
families there are about 250 cottages, which are let 
at small rental, while 120 bunk-houses, dormitories 
and mess-houses provide for men without families. 
Schools, hospitals, a post office, a club and reading- 
rooms, recreation halls and other facilities for educa- 
tion and amusement are provided, and there is a club 
house for the engineers. Work is carried on by day 
and night in three eight-hour shifts, except on 
Sundays and holidays. 
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THe Witson Dam. 





This great dam is a massive monolithic concrete 
structure on a good foundation of hard and flinty 
limestone bed rock. It consists of different sections, 
forming a continuous structure between the rocky 
bluffs of the river. From the south bank extends the 
power-house section, 1250ft. in length, followed by 
the sluiceway section of 232ft., beyond which is the 
spillway or weir section of 2668ft. This ends with a 
200ft. abutment at the north end, beyond which 
again is the lock. Expansion joints are provided at 
intervals of 46ft. A working deck and a_ public 
highway, 20ft. wide, at Elev. 520—or 19ft. above the 
pool level—are carried on piers above the crest of the 
dam, with a steel bascule bridge to form the highway 
connection across the lock. The total width of this 
superstructyre is 46ft. 6in. Provision is made for a 
dry dock upstream from the lock. 

Views of the dam under construction are given on 
page 38, while a typical cross-section of the spillway 
portion is given in Fig. 2. In the upper view on page 
38 the exposed bed of the river is in the foreground, 
a W008 17 , with the end wall of the tail pit at the right ; a low- 

— - ; ; — . level service bridge is carried on concrete piers, and 
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rd ad ST . the steel and wood forming and deposit the concrete. 
ae ——_f sty a In the lower view on page 38° the dam is practically 

<7 —s — completed, and part of the girder spans of the low- 
AEE level bridge have been removed from the concrete 
. piers. Further details of the dam are given in the 
drawing on this page. 

In the spillway section—-Fig. 2—-the dam has a 
base width of about 110ft., or 160ft. including the 
apron, and a maximum height of 137ft. above its 
foundations, the excavation being carried well into 
solid rock and all seams filled by grouting under air 
pressure. In exploring for the foundations, drill 
holes were bored to depths of 75ft. to 200ft. After 
the trench had been formed in solid rock, holes 40ft. 
to 60ft. deep were drilled at approximate intervals 
ot 20ft. Each hole was tested for leakage by com- 
pressed air and then grouted under air pressure. 
With normal pool elevation of 501ft. above sea level 
and normal tail water at Elev. 409, the normal avail- 
able head is 92ft. The crest of masonry along the 
spillway section is at Elev. 483, steel gates sliding 
vertically between piers giving the pool elevation of 
501. In the sluice-way section and the north abut- 
ment the crest is at Elev. 506. 

An inspection tunnel 6ft. wide and ft. high, 
extends through the entire length of the dam at 
Elev. 411, and is reached by a shaft at each end. 
Relief pipes, 25ft. apart, extend from the floor of the 
tunnel into 6in. drill holes, bored 35ft. deep into the 
foundation rock. These holes will provide relief 
for any upward pressure that may occur, and will 
make evident any unusual leakage, so that addi- 
tional grouting may be done if necessary. This 
tunnel has pipes connected to the test holes, pipes 
to carry off normal leakage, and part of the piping 
system for the operation of the sliding gates on the 
crest of the dam. 

In excavating the high bank or bluff to receive 
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the south end of the dam, beyond the power-house, 
clay pockets were disclosed. Two drifts 
or tunnels, 6ft. by &ft., at different levels, were there- 
fore driven 1400ft. into the bluff and holes were drilled 
from the tunnel to discover clay pockets, which were 
opened out and cleaned. Finally, the pockets and 
tunnels were filled and packed with concrete to form 
an effective seal in preventing any leakage around the 
end of the dam. Conerete blown in by compressed 
air effectively closed all crevices. ; 

The total amount of concrete required is about 
1,400,000 cubic vards, including 704,000 cubic vards 
in the dam proper, 530,000 cubic yards in the power- 
house section, 78,500 cubic yards in the lock, and 
$7,500 cubic yards in various miscellaneous structures, 
The amount of concrete in the dam itself, exclusive 
of the lock, is 1,260,000 cubic vards, which is believed 
to be the largest of any dam yet built, as indicated by 
the following figures : ‘ 


several 


Cubic yards 

1,260,000 

1,179,000 
942,000 
855,00 
540,000 
530,000 


Wilson Dam, Musele Shoals power plant 
Assouan Dam on the Nile, Egypt 

Kensico Dam, New York water supply 

New Croton Dam, New York water supply 
Keokuk Dam, Mississippi River, water power 
Arrowrock Dam, irrigation works in Idaho 





Olive Bridge Dam, New York water supply 188,000 

Tansa Dam, Bombay water upply . 109,000 
The weight of masonry is approximately 145 Ib. 
per cubic foot. The ratio against overturning is 


1 to 4.16, and the ratio against sliding is 1 to 2.29. 

For the cofferdams built 
of timber cribbing filled with rock and sealed water- 
tight with clay, so that successive lengths of the river 


foundation work, were 


bed could be unwatered, excavated and concreted. 
The cribs were 1]4ft. and 16ft. square. For the up- 


stream side of the cofferdam a single row of cribs 


was used, with clay deposited against the upper side. 
and 


For the end downstream side, there were two 





to elevated bins, from which 20-yard railway air- 
dump or side-tip wagons were loaded for distribution 
to the bins at the concrete mixers. All charging of 
the mixers was by gravity from measuring hoppers. 
Concrete was made with proportions of 1 cement 
to 2} sand and 5 crushed stone. From the mixers 
the concrete was discharged into 2-yard and 4-yard 

















FIG. 4-PLACING RIBS TO CARRY ARCH FORMS 


buckets, carried 


struction 


on platform wagons of the con 
railway, which consisted of nearly 30 miles 
of standard gauge lines serving all parts of the work 
and connecting with the main line of the Southern 


Railway. A low-level temporary bridge of steel plate 








one of these arch ribs for a 38ft. span is shown in Fig. 4 

During construction, the river flow was passed 
through several openings at the north end, as the 
sluices were not of sufficient capacity to take care of 
the full flow. These openings had the at 
Elev. 411, or 7ft. above the bed of the river, and were 
separated by piers 10ft. thick. For the 
openings, one-third at a time were shut off by tem- 
porary gates while concrete was deposited. 


bottom 


closing 


Tae SPILLWAY AND SLUICES 


In the spillway portion—Fig. the dam is 
ogee section, with the upstream face vertical and 
topped with a slightly projecting coping. From this 
nose or coping there is an upward curve to the rounded 
crest, and then a parabolic curve designed to receive 
a stream or jet of water issuing beneath a gate under 
2 head of I18ft. This curve changes into a slope, 
and then a curve of 40ft. radius connects this slopr 
with the apron, which is 4ft. to 10ft. thick and 52ft 
wide, ending in a toe wall trenched into the rock 
Beyond this apron, which is a monolithic part of the 
dam, there a separate supplemental apron, 
100ft. or 200ft. wide, to carry the torrent of flood 
water and prevent scouring along the foundation 
Piers, 8ft. thick and 38ft. apart the clear, are 
built monolithically with the spillway, and are 
surmounted by semi-circular arches, which carry the 
public highway and the deck from which the sliding 
crest gates are operated. There are fifty-eight of 
these 38ft. openings, each with a discharge capacity 
of 11,800 cubic feet per second, with the gates raised, 
and the pool or flood level at Elev. 501. 

To regulate the flow over the spillway and to main 
tain the normal pool level at Elev. 501, each opening 
is fitted with a steel gate, 18ft. high and 40ft. long, 
sliding in roller guides in the piers and partly balanced 
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rows of 16ft. cribs, 16ft. apart, with clay filled between girder spans on concrete piers was built along the by counterweights. These fates, each weighing 
them. The power-house cofferdam, however, had downstream side of the dam to carry four lines of 35 gross tons, were placed by a floating shear-ley 
: : A’: 
pease Lael Et Std 
Top of Lock Wall 4635 Ser 
Se Ls ae LT 4floor of Uppe 
i v= he i. -? 
20*90 Culver “il flo f Lower Lows EL 40 
as a no 
eel . —— 
SECTIONAL ELEVATION ON @ LOCK 
" 
4 \ jo \ | 
, 
q PARKING SPACE " st " 
nieaiiesmeniahieieatchiibtiaitinas EB 
49 P ? 3% 
o “al =) 
48 48 510 { 
te Sminging Ma 30830 { ’ 06 
47a io 47 + " 
er Yolve s = 467 ACyindler Valve 65 
t = . Seubts ; : i 8 aca 
=i + eo. . yA 
vend | bene bale ¥: ee Fe Be ed 5 HH Ma! 
7 @ ——— 
$4 
UPPER —-LOCK + | 
j 
Joa re Lr 4 
at), 
— “Trin =e 
UPSTREAM ELEVATION - SECTION “BB 
TENNE-SSEE RIVER 
“Tre Enointcr Sw C 
FIG. 3 SECTIONS AND PLAN OF DOUBLE-~LIFT NAVIGATION LOCK 
two rows of 1]4ft. cribs, 20ft. apart, with clay puddle | rails for this construction railway. On the bridge derrick, having two box lattice steel legs, 85ft. long, 


between them. ‘The leakage was insignificant. 

Three concreting plants were installed; one at 
each end, with a 2-yard mixer, and one on Jackson’s 
Island, in the river, with a mixer of 4 cubic yards 
capacity. On the island there was also a rock- 
crushing plant. Gravel and sand were taken from 
the river blow Florence by hydraulic dredgers, which 
discharged into barges of 200 to 600 yards capacity | 
that were towed by stern-wheel steamers to storage 
yards, where they were unloaded by gantry cranes 
carrying 4-yard grab buckets. From the storage 
piles the material went to screening plants, and then 


travelled seven 10-ton cranes, with 75ft. booms re- 
volving in a complete circle, as shown in the upper 
view on page 38. At the power-house there were 
three similar cranes, with 118ft. booms, These 
cranes erected the moulds or form work, handled the 
buckets to deposit the concrete, and also placed the 
large pudding stones in the concrete. In view of the 
large amount of form work required, there is a timber 
yard with saw mill, wood-working machinery and 
laving-off platforms. Steel trussed arch ribs are used 
to carry the forming for the 38ft. and 47}ft. arch 
spans, which support the roadway. The placing of 





with two 24in. rolled joists to carry them and dis 
tribute the load on the barge. “ Wooden posts were 
attached at mid height to act as back braces. The 
fin. hoisting cable was reeved as an eleven-part 
tackle, with the bottom block attached directly to 
the bridle for handling the gates. A stern 
steamer was lashed to the afte of the 
Each gate was run out on a pair of platform wagons 
to a point where the shear legs could pick it up and 
lower it on a barge placed in front of the hoisting 
The steamboat then backed away and moved 
then the gate 
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wheel 


end barg: 


barge 
the two barges to the site for the gate ; 
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ORIGINAL GENERATING PLANT 
was picked up so that its barge could be pulled 
away, and the derrick barge moved up to the face of 
the dam to lower the gate into the slots forming the 
guides 

Since freshets and flood waves occur quickly in the 
Tennessee River, it was desirable to have the gates 
operated independently of any outside source of 
supply, which might be interrupted at a critical time. 
For this reason a system of operation by hydraulic 
displacement counterweighting was adopted, with 
each gate handled independently and closing by its 
own weight. At each end of the gate is a counter- 
weight suspended from a two-part chain and moving 
in a well formed in the pier, the two wells for each 
gate being connected by a bottom pipe having a 
three-way valve. Normally, the displacement wells 
are connected with the upper pool, and when the 
25,000 lb. counterweights are submerged they have 
no effective weight. To raise or open the gate, the 
valve closes connection with the upper pool and 
opens connection with the lower pool, allowing the 
water to escape from the wells, the counterweights 
following down, and thus lifting the gate. To lower 
the gate the valve is reversed, and water entering 
the wells from the upper pool raises the displacement 
counterweights. The entire set of may be 
opened or closed from the operating deck extending 
along the piers in the time required for men to traverse 
the length of the dam and turn the lever of a single 


gates 


valve at each gate. 

lyn the sluiceway portion of the dam, which is of 
gravity section, with a flat crest at Elev. 506, there 
thirteen sluices, each consisting of a steel-lined 
horizontal conduit 9ft. in diameter,—see the drawing 
on page 30,--while Fig. 5shows the sluices discharging 
head of 30ft A curved concrete screen, 
instead of the usual screen of steel bars, excludes 
floating drift from the intakes of the sluices. The 
flow in each sluice is controlled by a 9ft. butterfly 
valve mounted on a horizontal shaft in the outlet 
end of the sluice. These valves are operated by a 
compressed air engine, which is mounted on a car 
travelling on a line of rails, the car moving from valve 
to valve as required. To receive the force of the 9ft. 
jets of water, a layer of concrete, 3ft. thick, is laid 
over the rock and paved with large granite blocks. 

Besides the sluices, this portion of the dam has 
also an inclined trash chute, 23ft. 6in. wide, for dis- 
charging drift and débris that may accumulate in the 
forebay. This chute, with crest at Elev. 495, is fitted 
with a regulating gate similar to that of the crest gates 
on the spillway. The total discharge capacity of the 
dam, exclusive of water passing through the power 
house and turbines, is 900.000 cubic feet per second, 
or about 75 per cent. greater than that of the highest 
flood on record. 


are 


under a 


NAVIGATION Locks. 
To provide for vessels passing the dam, there is a 


double-lift lock, 812ft. long, with two chambers, 
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60ft. by 300ft., giving a total lift of 91it. above the 
lower pool level or 95ft. above extreme low water in 
the open river. On the mitre sills the depth is 7 }ft. 
at the lower sill, 9ft. at the intermediate sill, and 12ft. 
at the upper sill. Culverts, 7ft. by 9ft., for emptying 
and filling the locks are formed in the side walls, the 
by double-cylinder balanced 
from the culverts 
of the locks 


being controlled 
Lateral channels extend 
The design 


flow 
valves. 
through the side walls. 
shown in Fig. 5. 

The lower and middle are of the 
tvpe, built of steel and having swinging mechanism 
of the type used at the Panama Canal locks, operated 
But at 


Is 


mitremng 


gates 


by reciprocating compressed air engines. 











FIG. 5 -SLUICES DISCHARGING UNDER HEAD OF 30it. 


the head of the upper lock are two floating gates of 
the vertical lift caisson type, as first developed for 
the Keokuk locks in the Mississippi River dam at 
Keokuk. Water is admitted to or discharged from 
buoyancy chambers in the gates to cause them to 
sink or rise, all water flow in and out of the gate being 
by gravity, with no pumping. To open the lock, the 
gate is submerged and sinks into a chamber until 
its top is below the level of the sill. The first gate is a 
guard gate, to close the lock in case of accident, the 
second being the service gate for ordinary navigation 
use. All mechanical operations of the lock, including 
the bascule bridge which spans it, will be effected by 
compressed air, and controlled from a switchboard iti 
the operator’s house. At first this system will not 
be applied to the caisson gates, but they can be 
operated in the same way if desired. 








NEW GENERATING PLANT 


The Thornhill Power Station. 


Tue Yorkshire Electric Power Company's Thornhill 
power station, which was put into operation in 1904, 
originally contained three 1500-kilowatt vertical 
B.T.H. 50-cycle turbo-generator sets generating at a 
which 
In the 
water-tube 


pressure of 11,000 volts, a terminal pressure 
in those days was somewhat exceptional. 
boiler-house there four Babcock 


boilers, each capable of evaporating 20,000 Ib 


were 


water per hour, the steam pressure being 150 Ib. and 
the total temperature 466 deg. Fah. This original 
part of the station but extensions 
been carried out on each side of it, and on account of 
the much higher efficiency of the newer plant the old 
plant is only used in cases of emergency 

In 1915 urgent demands for electric power called 
for a substantial addition to the plant, which, in the 
past, had been added to in relatively small instalments. 
The first extension that was made to meet the heavy 
demands for power involved the installation of two 
6000 kilovolt-ampére B.T.H. 
designed to run at a speed of 
minute and to generate three-phase current 
pressure of 11,000 volts, each set being equipped with 
surface condensers and steam jet air pumps mace by 
Hick, Hargreaves and Co., Ltd. 

In a second boiler-house built adjoming the turbme 


still exists, have 


sets, 


turbo-generator 
1500 revolutions per 


at a 


room there are at present three Stirling boilers, each 
evaporation of 39,000 Ib. of 
Stirling boilers of 


designed for a normal 
water per hour ; 
the tri-drum type with a normal capacity of 50,000 Ib 
horizontal tri-tube 


200 Ib. 


also two larger 


these boilers having 
The 
square inch and the total temperature of the super 

heated steam 600 deg. Fah. All the boilers are 
equipped with chain-grate mechanical stokers and 
induced draught plant. In this boiler-house another 
Babcock boiler with a capacity of 50,000 lb. per hour 
will shortly be installed. 

The most recent extensions to the plant have been 
made on the east side of the original building, and they 
consist of additions to the turbine plant, a new boiler 
house known as “‘Number Three,’ and a new switch 
house on the river These form 
part of a scheme for the complete remodelling of the 
power station, and it is proposed to install the most 
up-to-date generating plant without interfering in any 
way with the operation of the station. In the turbine 
room extension two 12,500-kilowatt Parsons’ turbo- 
generating sets and their auxiliaries have been 
installed, the turbines being of the tandem reaction 
type with double-flow low-pressure cylinders which 
into twin condensers. They are 
designed for a stop pressure 200 lb. per 
square inch absolute and a total temperature of 
600 deg. to 650 deg. Fah., and at their most economical 
rating of 10,000 kilowatts the steam consumption is 
11.1 1b. per kilowatt-hour. 


per hour ; 
working is per 


econotTinisers Pressire 


side. extensions 


exhaust surface 


valve of 
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Kach condenser has a cooling surface of 9500 square 
feet and each also has its own turbine-driven circulating 
water pump and duplicate motor-driven condensate 
pumps. For each set there are also duplicate steam 
jet air pumps. The circulating water pump turbines 
discharge into heaters through which the condensate 
is passed, provision also being made for passing steam 
from the low-pressure stages of the turbine into feed 


heaters, thus still further increasing the temperature | 


of the condensate. The alternators, which generate 
three-phase current at a pressure of 11,000 volts, 
run at a speed of 3000 revolutions per minute and are 
provided with external fans and a closed system of 
ventilation, the air being cooled by large coolers in 
the foundation block and supplied with cooling water 
from the circulating system. Alongside the turbines 
are the hotwells and boiler feed pumps, which are of 
the Weir single-stage type, driven by steam turbines. 
Fach pump is capable of delivering 250,000 lb. of 
water per hour against a total pressure of 250 Ib. per 
square inch. The exhaust steam from the turbines 
is passed directly into the hotwells. 

Boiler-house No. 3, which will be the principal 
boiler-house, forms the first part of an extension to 
It will eventually replace 
the original No. 1 boiler-house, and it is capable ot 
It contains at present four steel-cased 


the station in one direction. 


being extended. 
water-tube boilers complete with steel tube econo 
misers, chain-grate mechanical stokers, and induced 
draught plant. Three of these boilers were supplied 
by Babeock and Wilcox, while the fourth is a Clayton 
and Shuttleworth boiler. Each 
evaporating capacity of 50,000 Ib. of water per hour 


boiler has a normal 


and is designed for a working pressure of 200 Ib. per 
inch, the total steam 
to 650 deg. Fah The 
thermal efficiency of 85 per cent 


square being 


ooo deg 


temperature 
new boilers have a 
on the net calorific 
value of the fuel as fired 

the 
s conveyed from siding hoppers alongside and 
by means of gravity bucket 
Ultimately the overhead bunkers will have a capacity 
of 2000 tons of coal 


There are overhead coal storage bunkers, and 


coal 


elevated conveyors 


Provision is made in the elevator 


tower for two conveyors, each having a capacity ot 
50 tons of coal per hour For testing purposes a 
Venturi water meter is arranged so that it can be 


coupled up to any one of the boilers, which are pro 


vided with automatic feed water regulators 


The new switch control room is designed in accord 
ance with modern practice. The main generator and 
feeder oil switches, which are of the totally enclosed 


A 


, and are on the first floor of the building 


ironclad pattern, were mace by teyrolle and Co., 
Ltd Each 
switch has a rupturing capacity of 500,000 kilovolt 
amperes at 11,000 volts, and they are all operated on 
the remote control system from the panels in the 
control room immediately above. From this control 
room the attendants can regulate the speed of the 
turbo-alternators the whole of the 
switchgear the generators and feeders 
that leave the power station. A system of telephones 
and telegraphs connects the control room with the 
turbine and other 


and 
controlling 


operate 


and boiler-houses 


stations on the system. 


room power 
By means of a large diagram 
in the control room the control engineer can see at a 
glance the position of the controlling switches of all 
sub-stations and generating stations, and 
quently in touch with the whole of the 
which covers an area of 1800 square miles 
As the Thornhill power station is on the bank of 
the river Calder, it has a good supply of condensing 
water, thus enabling a good vacuum to be obtained 
throughout the year. Whereas in 1904 the station 
oceupied 15 acres, the present area is 85 acres. In 
the original station the coal consumption was 6 lb. 
unit generated, but the new plant generates a 
unit with less than 2 Ib. of coal. Of our illustrations, 
one shows the original Curtis turbine plant, whilst 
B.T.H. horizontal sets. 


Is conse 


system, 


per 


the other shows the new 





INSTITUTION OF MECHANICAL ENGINEERS. 


NORTH-WESTERN SECTION 

Tar Humber Portland cement works, of G. and T. 
Karle, Ltd., near Hull, were visited by about ninety-four 
members of the North-Western Section of the Institution 
of Mechanical Engineers on Tuesday and Wednesday 
June 23rd and 24th. These works, which fully 
described in THe ENGINEER last year, are the most up to 
date of their kind in the country. Their weekly output of 
cement is in the neighbourhood of 3500 tons, and judging 
by the extensions which are at present being carried out, 
that figure should be greatly increased in the near future. 
The visitors were able to follow the process of manufacture 
from the getting of the raw material to the bagging of the 
finished article. They were first of all conducted to the 
quarry, which is situated about 1} mile from the works. 
There the chalk is obtained from the quarry face by means 
of a steam digger, at the rate of about 700 tons per day. 
The chalk is. then crushed by a large gyratory crusher, | 
capable of dealing with some 90 tons per hour, and then 
ground wet in two combination ball and tube mills. It 
leaves these mills as chalk slurry, and it is then pumped 
to the works through a 6in. diameter pipe line. At the 
works the chalk slurry is received in a 1000-ton storage | 
tank, in which the chalk is prevented from settling 
by an ingenious set of stirring arms. The chalk slurry is 
then run into a wash mill, where it is mixed with clay. 
The clayfield is situated on the Humber bank, about half 
a mile from the works. The clay is dug by means of grab 
cranes and transported to the works by light railway. | 


were 





| In order to keep the quality of the cement constant, this 
mixture of chalk slurry and clay is sampled and analysed 
hourly, the chemists working three shifts for this purpose. 
The slurry is then further ground and pumped into air- 
agitated storage tanks, from which it is pumped to the 
rotary kilns. The kilns, which are 200ft. long and 9ft. 
diameter, are supported on four tires and sets of rollers, 
and driven by means of gearing in the usual manner. They 
| are inclined to the horizontal at an angle of 1 in 20, and 
are fired from the lower end with pulverised fuel, obtained 
by grinding coal in horizontal tube mills. After leaving 
the kiln, the clinker in rotating tubes, which 
operate as regenerators in heating the air for combustion. 
It is then elevated to the clinker silo, which has a capacity 
of about 2000 tons, and from which it is fed into three 
horizontal combination ball and tube mills, in which it is 
ground. 





is cooled 


Much interest was shown by the visitors in the method of 
bagging the cement. The bags were first tied and then 
filled through bottom corner by the machine, the 
cement being prevented from escaping by a flap inside 
the bag. The bag-filling machines fill and automatically 
weigh the bags at the rate of about 25 tons per hour. 


~~ 


one 


Motor Ships for the Australian 
Meat Trade. 


Two noteworthy motor vessels specially designed tor the 
Australian meat trade have recently been added to the 
Ltd. The 
first, the Port Dunedin, was completed towards the end of 
May by Workman, Clark and Co., Ltd., of Belfast, and is 
now on her maiden voyage to Canadian and New Zealand 
ports e/4 the Panama Canal. Last week her sister ship, the 
Port Hobart, which was constructed by Swan, Hunter 
and Wigham Richardson, Ltd., concluded 
trials off the Tyne. The twin-screw machinery for pro 
pelling each of these ships was built by William Doxford 
and Son, Ltd., of Sunderland, and it comprises two sets 
of four-cylinder Doxford two-stroke solid injection engines 
working on the opposed piston principle. In the follow 


fleet of the Commonwealth and Dominion Line, 


her successful 


ing table some of the main particulars of hull and 
machinery are given 
Hull Particulars 
Length overall 484ft. 4in. 
Breadth moulded ‘ 59ft. Gin. 
Depth moulded 43ft. Sin 
Deadweight, including fuc! 10.800 ton 
Draught at above deadweight 29ft. Shin. 
Gross tonnage 7460 tons 
Service speed 14 knots 
Insulated cargo space capacity 297,000 cubic feet 
Uninsulated hold capacity 307,000 cubic feet 
Passengers carried i2 
l’r pelling Machine ry. 
ryvpe--Twn rew Doxford two-cycle opposed piston with 
solid fuel injection 
Number of cylinders 4 
Diameter of cylinders 24}in 


Stroke » 
Normal speed 


Designed « utput both engines 


424in 
95 r.p.m 
5000 BLHLP. 


fuaihary Machinery 
Number of generating sets 3 
rype Alien-B. and W.. four-cylinder direct coupled 
Designed output per set 210 kilowatts 
Engine output 320 BLILP 
tevolutions per minute 210 


In general, the design of the new ships conforms to the 
earlier practice of the Commonwealth and Dominion Line, 
and they are provided with a complete upper deck with 
two ‘tween decks below. They are of pleasing appearance, 
with the deck-house accommodation and bridge placed 
amidships and a single funnel further aft, and two masts. 
The machinery is arranged approximately amidships with 
a cross bunker for fuel oil just forward of the engine-room. 
Oil fuel is also carried in the double bottom and side tanks. 
Immediately forward of the machinery space a duct keel 
is fitted, which facilitates the running of pipes to the two 
forward insulated holds, below a non-insulated hold next 
to the engine Aft of the engine-room there are two 
further holds, the one nearest the machinery space being 
insulated. Large cargo hatches are provided and the 
derricks and winches are of the latest electrically operated 


room 


type. There are fourteen winches, which were supplied 
by Laurence, Scott and Co., Ltd., of Norwich. The 
electric windlass was built by J. H. Wilson and Co., Ltd., 





ste 





and 
John 


of Birkenhead, the ring gear of the hydraulic- 
electric type Hastie and Co., Ltd., of Greenock. 
Accommodation for deck and engineer offices and state 


by 


rooms for passengers are arranged in the deck house amid 
ships, whilst the crew accommodation is placed aft and also 
forward in the after part of the Interesting 
features of the machinery installation are the special silent 
heating the fuel 


forecastle 


air intakes and the arrangements for 
before centrifugal treatment by means of a NSpencer- 
Bonecourt exhaust heat boiler fitted in the uptake. 


Apparatus of the enclosed Sharples type is used for the 
centrifugal purification of the oil fuel, two separators being 
set apart for fuel oil and one for lubricating oil. All engine- 
room and deck auxiliaries are electrically driven, as is also the 
refrigerating machinery, supplied by J. and E. Hall, Ltd., 
Dartford. An emergency lighting set is also provided, and a 
steam-driven emergency air compressor. This unit 
supplied with steam from a 5ft. Cochran type vertical oil- 
fired boiler, which also provides steam for warming the fuel 
in the double bottoms if desired. The engine-room staff 
numbers, we are informed, twenty men, including three 
supernumerary assistant engineers, which number compares 
advantageously with the larger complement of about 
thirty-nine men which it is estimated would be needed 
on a similar ship propelled by steam machinery. The 
daily consumption of fuel oil for all purposes at a speed of 
over 14 knots on these vessels has, we learn, been shown 
to be not more than 20 tons. 


1s 


SIXTY YEARS AGO. 


IN the ‘sixties parliamentary sentiment was still largely 
opposed to governmental “ interference " in the regulation 
of industrial conditions and the life of the community 
in general, From compulsory education downwards, the 
Government manifested a strong disinclination to assume 
the duties and the authority which we now accept as 
being among its obvious and rational functions. In our 
issue of July 7th, 1865, we devoted a leading article to « 
criticism the Government's recent refusal to 
legislate in the matter of the prevention of railway acci 
dents. Two items of that count were at the moment out 
standing, the equipment of passenger with 
tinuous brakes and with means of communication between 
The Government 
was opposed to insisting upon the provision of thes 
details on the general ground that its insistence would 
diminish the responsibility for the prevention of accidents 
resting with the railway themselves. We 
endeavoured to expose the unsoundness of this argument, 
expressed repugnance at the self-satisfied attitude of th 
railway managers and prophesied that public sentiment 
would eventually have its way. On another page in the 
same issue additional light is thrown upon the industrial 
conditions of the time and the Legislature's standpoint 
with respect to them. In an article on factory labour in 
this country facts were exposed which showed “such « 
debasement of humanity as we had expected to find only 
among savage nations.”’ The statements made were based 
on the half-yearly reports of the inspectors of factories 
The inspectors’ duties were originally confined to cotton 
and other textile factories, but slowly other branches of 
industry were being brought within the of the 
Factory Acts. The brick-making industry was still out 
side that scope and in it conditions of vicious slavery, it 
ved. Children 
to the labours of 


of most 


trains con 


the passengers and the guard or driver 


companies 


= ope 





would seem, flourished practically unre 
as young as five years were “ broken in ” 
the clay yard in a most brutal and demoralising manner, 
often by their own parents. Girls of about fifteen years 
were employed to carry the clay, and for a wage not ex 
ceeding Is. 6d. a day an average 9 tons © 
material, and walked a distance of 22 miles. * It is time.” 
it was commented, “ that England ceased to get wealth 
and fame from manufactureg produced at such sacrifices ; 
The manufacture of potter}, lucifer matches, percussion 
caps and cartridges and fustian had just been placed unde! 
the regulation of the Factory Acts, not apparently without 
more than sufficient reason. The cutting of fustian seems 
to have provided a particularly bad example of the 
exploitation of child labour. It was performed by means 


moved on 





| wasted fruitleasly on the devising o 


of a rapier-like knife, wielded by hand, which in the cours 
of a 14 hours day a child had to pass 8100 times down the 
of the cutting table, representing a total distance 
10 miles. Many thousands of pounds had been 
{ to supere- 


length 
of about 
machinery 
sede hand labour in this industry. In the lucifer match 
industry, however, it was recorded, Messrs. Bell and Black, 
of Bow Bridge, had recently installed an ingenious auto- 
matic machine which it was claimed freed the dippers from 
all risk of incurring the dreadful ** jaw pro- 
duced by the constant inhalation of the fumes of phos- 
phorus. 


disease og 








GLASGOW TRAMWAYS. 


THE annual report of the working of the Glasgow Cor 
poration tramways for the year ended May 31st last, which 
has just reached us, though by no means so satisfactory 
as that of the preceding year, is very much more cheering 
to the ratepayers of the Northern city than is that of 
the London County Council's tramways to the ratepayers 
of the County of London. It is true that, only for the third 
year in their history—the other years being 1920 and 1921 

have the Glasgow tramways failed to contribute any 
thing to the *‘ Common Good,”’ and that there is a deficit 
of £80,000, but that deficit only after meeting 
losses of £18,710 in connection with the Subway Section, 
which was reopened a couple of years or so ago after being 
closed down for some time because it was a financial! failure, 
and of some £5116 in connection with an omnibus service, 
which was only started at the end of last October, and 


occurs 


after meeting the cost of renewals—£166,190 9s. 0d. 
incurred during the year, and placing £237,221 13s. 7d 
to the Depreciation Fund and £252,852 16s. 10d. to the 


Permanent Way Renewals Fund. 

As showing the strong financial position of the Glasgow 
tramway undertaking, we may remind our readers that the 
whole of the capital expenditure incurred up to the year 


1917 was finally repaid in that year, so that the amount 


borrowed as at May 3let last was only £2,469,487 L5s., 
and the total sum which had to be provided for interest 
and sinking fund in the financial vear covered by the 


present report was only £121,952 

The Tramways Committee of the Glasgow Corporation 
proceeds on lines very different from those pursued by 
the Highways Committee of the London County Council 
It aside 
each year, whether the accounts show a deficit or not. For 
example, for each mile of single track £1000 is put aside 
in each year. The amount added to the Permanent Way 
Renewals Fund, including a provision for the omnibuses, 


has regular scales for depreciation which it sets 





was, for the year under consideration, no less than 
£491,965 4s. Lld., and the balance standing to the credit 
of that Fund is now £1,398,198 10s. 6d In addition to 


that there are: (a) a General Reserve Fund, amounting 
to £13,757 8s. 3d.; (6) a Third Party Fund, amounting to 
£62,573 14s. 8d.; (c)an Employers’ Liability Fund, amount 
ing to £10,810 5s. 5d.; and (d) a Fidelity Fund, amount 
ing to £88 16s. 3d. 

Just by way of comparison it may be stated that the 
London County Council's tramways have no Reserve Fund 
of any sort or kind. Furthermore, whereas the Glasgow 
tramways have during the thirty-one years of their history 
contributed no less a sum than £1,216,504 to the Common 
Good, the London County Council tramways have con 
tributed comparatively little towards the relief of th 
rates, and it is doubtful whether contributions as 





suc h 


have been made were justified, if only having regard to 
the fact that no adequate provision for renewals was ever 
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The Royal Show. 
No. I. 


the 


was oO] ned 


Show of Royal 


last 


annual 
of England 
This is the third occasion on 
has been held in Chester, the most 
The site chosen this year is at 
The local 


Tne eighty-fourth 
Avricultural Society 
Tuesday at Chester. 
which the Show 
recent being in 1893, 
Saltney and is about 160 acres in extent. 
fund established for the purposes of the Show exceeds 
that raised other occasion, and it has 


upon any 


number uses, but as a rule the newness 
which their classification of 
some minor modification of an already established 


of different 
accounts for consists 
design. 

To those who have attended the Royal Show during 
the last thirty years there can have appeared few more 
interesting changes than the gradual supersession of 
the portable and semi-portable steam engine by the 
internal combustion engine, first in the form of the 
suction gas engine and latterly by the oil engine in 
three successive stages, the paraftin, the petrol, and 
the crude oil. Each year shows some new claim put 


forward by one or more of the specialist firms, and 








f1G. 1-50 B.H.P. OIL ENGINE--RUSTON 


enabled the Committee to supplement its original 
plans, so that the Show-yard at Saltney ought to rank 
as one of the best laid out and interesting sites ever 
eceupied by the Society. The Great Western Railway 
has constructed a siding for the detraining of imple- 
ments and live stock adjoining the Show-yard, which 
has been very much appreciated by the exhibitors. 
The section devoted to machinery and implements 
is rather less im size than that at Leicester last vear. 
There are 438 stands in this section, which have necessi 
of 11,000 lineal feet of shedding. 
however, shown a 


14,404 


tated the erection 


> 


tecent continued 


feet at 


have 
of 


years, 


decline from the reeord area lineal 


pe 


Fuel No 





AND HORNSBY FIG. 2 


one waits with interest the next years Show to find 
which features will survive and be copied by com 
petitors and discarded. The change 
from the lamp-heated to the hot-bulb 
engine working with refined oil, and called by many 
‘ semi-Diesel,’’ was considered a substantial advance 
to be followed by such modifications of detail as would 
enable the higher flashpoint oils, clescribed more or 
to be used. Now the aim 


which will be 


vapor iser 


less accurately as “‘ crude,” 
of most manufacturers is the production of a satis 
erude oil engine. 


factory “ cold-starting ”’ 
The engines shown by Ruston and Hornsby, Ltd 


Crantham and Lincoln, work with #& compression as 











return-valves 


FUEL 


most makers to utilise the high temperature of the 
exhaust to render the oil sufficiently fluid for steady 
and certain feed. The imjection Messrs 
Ruston and Hornsby’s engine is operated on the out 
or suction stroke by a powerful spring, but discharge 
to the atomiser under the action of a cam on the lay 
shaft. 
to allow variable portions of the oil to by-pass unde: 
variable loads, the injection pump stroke remaining 


pump on 


The governors in these engines are clesigned 


constant. 

One single-cylinder of 24 
power—-Fig. 3, and two three-cylinder vertical engine 
respectively. of 150 brake horse power and 50° brakes 


horizontal brake horse 


Cylinder liner 
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INJECTION ARRANGEMENTS BLACKSTONE 


shown Mess: Ruston and 
All of them are of the cold starting 


illustrate, 


horse-power are on 
Hornsby’s stand 
type, but the last named, which we 
new design, differing from earlier patterns in that it 
has its lay shaft within the crank case with the thre« 


fuel purnmps mounted side by side at one end of the 


im oft 


engine instead of each pump being on its own cylinder 
This design, which is illustrated in Fig. 1, gives at 
least the appearance of simplicity 

Tangves Ltd., of cold 
starting oil engine of 35 brake horse power, which 
also embodies the cam-operated spring return injec 
as they call it, “ Spray- 


Birmingham, exhibit a 


tion prunp and atomiser or, 











FIG. 3-24 B.H.P. 


Darlington in 1920, which, we fear, reflects the 
adversity that has befallen not only the agricultural 
machinery industry, but engineering as a whole during 
live stock and 
last 


The entries of 
are skghtly than 
totalling 4892. There are 612 entries of produce, as 
compared with 300 of last year, the grand total being 
that of the Show at 


the past few vears 


less those of year, 


poultr \ 


surine ul previous 


alout thie 
Lew or 
kor the 


Section 


in the new Implements 
are only thirty 


below the average. 


Society's medal 
there 
which is rathet 


that 


machines entered, 


There are few of 


them are recognisably new. They cover a 


PETROL - PARAFFIN ENGINE—-RUSTON AND HORNSBY 


FIG. 4-5 V - TYPE 


high as 425 Ib. persy.in. The oil in this firm’s engines 
is not air injected as in the Diesel engine, but is injected 
by pump pressure through a special atomiser. The 
firm claims that it was the first to employ cirect- 
pre assure injection in this way. It is prepared, so we 
understand, to guarantee constunptions of fuel not 
exceeding .42 lb. of .95 sp. gr. erude oil per brake 
horse-power per hour, and independent tests have 
shown, so it informs us, that thermal efficiencies yp 
to 35 per cent. on a brake horse-power basis have 
been obtained in the larger sizes of engines. 

In using crude oils, many of which have considerable 
viscosity at normal temperature, it is the custom of 


NATIONAL ENGINE AND WALLWIN PUMP 


maker,’ but the governing is secured by giving the 
pump a variable stroke through the agency of a wedge, 
introduced more or less between the cam lever and 
pump ram as the falls By an 
ingenious charging and starting valve this firm makes 


governot and rises. 
its engine charge its own compressed air receiver 
for use when re-starting, and, whatever crude oil may 
be used, it prefeys with compressions of about 350 Ib. 
per square inch, to start up the engine on refined 
paraftin. 

Blackstone and Co., Ltd., who 
did much pioneer work in the 
development of crude-oil engines of small power, 


Stamford, 


connection with 
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adopt a rather different principle of oil injection 
under Blackstone and Carter’s patent. The main oil 
pump in their engines is mounted at the crank end 
of the frame immediately under the governor, which 
from the crank shaft by skew 
yearing, and which operates to give variable stroke 
to the pump by raising or lowering a wedge contact. 
This pump is not called upon to inject oil against 
but merely delivers it 
into a sealed chamber surrounding the atomising 
valve. At 
stroke a second ram, operated through spring buffers 
from a cam on the lay shaft, forces a proportion of 


is directly driven 


high compre ssion pressure, 


or about the end of the compression 


the entrapped oil past the atomising valve, this pro 
portion being in accord with the amount previously 
introduced by the main pump, see Fig 2. 

The engine exhibited, which is of 55 brake horse 
power, impressed us particularly by its 
when running up to speed, though it was unbolted to 
any foundation. How far this absence of vibration 
may he due*to the method of injection and how far 
to careful mechanical balance we are unable to judge 
The low-pressure compression is stated to be 350 Ib 


steadiness 


per square inch with an initial full load pressure of 
550 Ib. per square inch, and a M.E.P. of 100 1b. per 
square inch. 

Gas Engine Company, Ltd., of Ashton-under-Lyne, 
to the 
The oil injec tion pump is cam operated on its delivery 


operates upon very similar lines foregoing 


stroke and spring operated during the suction stroke, | 


and prolonged ignition | 


of the charge Sut the makers do not carry their 


compression so far, the average pressure prior to | 


ignition being, so they state, in the neighbourhood 
of 350 1b They also utilise the heat 
of the exhaust, and in controllable degree, to pre-heat 
suflicient fluidity. The 
engine exhibited is a single-cylinder horizontal of 31 
brake horse-power of characteristic ** National” design 


per square inch. 


viscous oils to a degree of 


The makers advocate in all cases the use of « ompressed 
air from an external receiver for starting, and we shall 
the mtly 
plant which it considers preferable 


«le scribe, later, res introduced COTRPPesslig 


nm every way to 
elf-contained apparatus 
bie lding and Platt, Ltd., Marshall, Sons and Co., 


Lid., and other makers of crude oil engines are con 


tent to adhere to the hot bulb design and to 
utilise an external source of heat at starting. All the 
makers to whom reference has been made claim to 


obtain | brake horse-power for about 8000 B.Th.U. 
expended in fuel, in every-day work, and with a 
wide range of cruct oils 


Two newly introduced machines are to be found on 
the stand of the National Gas Engine 
Ltd., of Ashton-under Its 5\ 


peratiin vertical engine, is shown coupled directly in 


Company, 


Lyne new petrol or 


one case to a direct see Fig 5 and 


current generator 





rhe cold starting oil engine shown by the National | 


obtained by fine atomisation | 





engine or line shaft. The little petrol engine is only 
intended for use when by any chance the large engine 
is standing with no pressure in the receiver. This little 
set has been introduced and marketed at a very low 
price mainly to emphasise the maker's conviction 
that compressed air starting of large internal com 
bustion engines is superior to any other method. 

The Sentinel Wagon Works, Ltd., 
showing as one of their exhibits a large Sentinel six 
wheeled wagon of their standard type, the body of 
which is constructed to carry seventy-two live pigs 
two decks. This is illustrated Fig. 6 


Shrewsbury, are 


on wagon in 








the 
through 


place of shafts is taken by a tubular draw-bar 
carried to the of the 
trailer. In this draw-bar is a sliding hollow ram pro 
vided with a T 
joint between the ram and the solid-drawn hydraulic 


At 


which 


centre two-wheeled 


cup leather, which makes an air-tight 
tube forming the main portion of the draw-bar. 


the end of this tube is 
the air can be released when the telescopic action takes 


fitted a relief valve by 


place between the ram and its cylinder. 
At the forward end of the ram is a hole for the pin 
by which it is held to the towing vehicle, and a little 


way behind this is a connection for the coupling links 











The sides of the body are spe ially hinged and slatted, 
| being filled the slabs with to 
the from biting the 
Tarpaulin covers are provided to enable the load to 
he protected from the weather. A special tank is 
fitted under the vehicle for drainage purposes 

Watson, Laidlaw and Co., Ltd 
ing their exhibits 
separator which is made in sizes capable of dealing 
It 


an independent 


in between iron mesh 


prevent animals woodwork 


. Glasgow, are show 


amongst a belt-driven cream 


with 300 to 900 gallons per hour respectively. is 
fitted with a worm gear mounted iy 
gear-box which can be detached complete from the 
column. The drum spindle is mounted ball and 
roller bearings, these being contained in water and 
dust-proof housing sitting in a conoidal rubber buffer. 
One of the chief features of this machine is the centri 
fugal clutch, which enables the belt and gear to be run 
up to full speed before the load of the drum is taken 
up, thereby eliminating undue strain and wear on the 
gear, which is also mounted on ball and roller bearings. 

This firm is also exhibiting an electrically driven 
cream separator which has a capacity of about 130 
gallons per hour. The motor is incorporated in and 
forms part of the column. The armature runs in ball 
bearings fitted in a grease-tight casing holding sufficient 
grease to the for months 
Between the armature and the bottom bearing a fan is 
fitted to keep the motor cool. The armature spindle 
is extended to the bottom cover, and on to it is fitted 
a helical spur wheel gear incorporating a centrifugal 
clutch, which is geared directly on to & pinion on the 
drum spindle. and clutch run in an oil 
bath. The drum spindle is mounted on a specially 


lubricate bearings some 


The gears 














FIG. 5 DIRECT-COUPLED LIGHTING SET -NATIONAL 


in another example to a 3in. Wallwin unchokabk 
pump Fig. 4. These engines, we are informed, 
have heen designed with a view to compeping in price 
with foreign engines of equal rating which have been 
so largely imported and exhibited during recent years, 
while maintaining the robust proportions and good 
qualities of the best British practice. The Wallwin 
pump will apparently pump anything not too large to 
pass through its suction pipe without jamming, and 
will do it at quite good efficiency. Without pre 
liminary screening it will deal with stringy, animal 
or vegetable matter, such as hair, cotton or wool 
waste, shavings, mud, sand, stones and the like. 
The second novelty on the National Company's 
stand takes the form of an independent air compress 
ing set specially designed for use in starting up large 
This set comprises an air-cooled 


see 


oil or gas 
petrol engine and single-acting air compressor mounted 
upon a common base-plate in a neat self-contained 
form. The engine when in action drives the com- 
pressor through a V-shaped leather band of the motor 
cycle type, but on the end of the compressor shaft, 
opposite to that of the V pulley, are ordinary fast 
and loose belt pulleys, all arranged so that normally 
the starting receiver can be charged from the main 


engines. 








FIG. 7 


designed ball bearing which enables the spindle to 
gyrate. The armature with its gear can be readily 
withdrawn from the machine. 

One of the exhibits of the International Harvester 
Company of Great Britain Ltd., is the H.B. patented 
self-loading and tipping trailer, as shown in Fig. 7, 
made by the Sheffield Steel Products Company, Ltd., 
Templeborough, Sheffield. The principle employed 
is similar to that used on the ordinary horse tipping 
eart, in which the backing of the horse forces the body 
past the centre of gravity after the clips which con- 
nect the body to the shafts have been released, The 





FIG. 6 STEAM~-DRIVEN SIX- WHEELED PIG 


SELF -LOADING AND TIPPING TRAILER 





WAGON. SENTINEL 


between the ram and the front end of the tipping 


body In the rani is provided a series of holes which 
lunit the extent to which it telescopes into the 
cylinder, the stop taking the form of a pin. This pin 


is also used to keep the ram fully extended when the 
additional 


trailer is used in ordinary service, and as an 
security the spring safety catch automatically locks 
the draw-bar 

The working of the device is quite simple For 


tipping purposes the trailer brake is applied by means 
of a lever, the safety catch on the ram is released, the 
locking pin removed, and the towing vehicle backed ; 
consequently the ram commences to telescope and the 
connecting links are pressed upwards, thus raising 
the front end of the body. The draw-bar, of course, 
remains horizontal throughout the operation. 

If afull tip be not required the locking pin is inserted 
into one or other of the holes in the ram, thus limiting 
the tipping angle. In any case the maximum tip is 
so adjusted that the end of the body does not touch 
the ground, and therefore the trailer can be moved 
backwards or forwards without dragging, but an 
adjustable support is provided at the rear end of the 
which can to on the ground if 
that the trailer can be detached the 
tipping position if necessary. The partial compression 
of air in the cylinder during the tipping operation 
gives a useful cushioning effect which can be adjusted 


trailer, be set rest 


desired, in 


to suit the needs of the user by altering the relief valve 
and, if necessary, an alarm whistle may be attached 
to the valve to give warning if the tipping is being 
effected too rapidly 

In order to load the trailer or to use the trailer for 





HARVESTER COMPANY 


INTERNATIONAL 


loading the vehicle, the body is tipped in close 
vicinity to the articles for loading, and another simple 
appliance is brought into use. This is a cable which is 
connected to the front of the ram, passed over the 
pulley approximately in the centre of the trailer, and 
then connected to or passed round the articles to 
be loaded. If the towing vehicle is then driven for 
ward the ram is extended ; at the same time the cable 
is drawn forward, pulling the load on to the trailer 
body, and simultaneously this body begins to return 
to its horizontal position. In Fig. 8 the upper diagram 


shows the draw-bar ram extended and the loading 
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cable pulled forward. The lower drawing explains 
the tipping and loading actions. 

In order to transfer the load from the trailer to the 
towing vehicle the pin of the connecting links is 
removed, the front board of the trailer body let down 
on its hinges, and the vehicle backed until the bodies 


\S Swam 8c. 
FIG. 8-SELF-LOADING AND TIPPING TRAILER 
of the trailer and lorry form a continuous platform, 


after which the articles are transferred by manual 
power as required. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


DOES RAILWAY ELECTRIFICATION PAY ? 


Srr,—-On four occasions within the last few weeks, Colonel 
Wilfrid Ashley, the Minister of Transport, has had something 
to say about the electrification of railways. In the debate of 
May 2Ist, on the Vote for the Ministry of Transport, that gentle- 
man said, ‘*‘ Whatever the reason, electrification is not making 
the progress that I should like to see, except on the Southern 
line.”” Again, on June 16th, on the second reading of the London 
and North-Eastern Railway Bill, when the delay in carrying out 
the electrification of the former Great Northern Railway was 
complained of, the Minister said that he thought the railway 
company was probably unwise in not venturing on electrifica- 
tion. Then, at the opening of the Railway Congress, on June 
22nd, Colonel Ashley said that electric traction was now recog- 
nised as the most efficient method of dealing with the convev- 
ance of the millions of workers of the great cities of the world ; 
whilst the following evening, at the *‘Crewe Dinner,” he observed 
that he hoped that the railways would use every endeavour to 
electrify such portions of their systems as they thought could 
be profitably run by that method, as and when such develop- 
ments became possible. Coming from the question of electri- 
fication in general to one scheme in particular, the debate of 
June 16th should be noticed. On that occasion, the 
member who opposed the second reading of the London and 
North-Eastern Company’s Bill was able to quote Colonel Ashley 
as saying on June 14th, 1923: “* I admit again that you can only 
mitigate the unfortunate circumstances there (North Londcn), 


hon. 


and you want either electrification or new railways or both in that 
locality to put things on a proper footing and serve the teeming 
scores of thousands who live there and have, old and young, 
weak and strong, to go in every day to their work under these 
unfortunate conditions."”” What more, the hon. 
gentleman was able also to quote a director of the London and 


was Seine 
North-Eastern as saying on the same occasion, two years ago, 
that the company was at that moment going into the whole 
question of electrification of the suburban traffic. 

What is the cause of this inaction ? In the debate from which 
I have already quoted, Sir Robert Horne, who is now a director 
Great Western Railway, said, after saying that every 
the country was striving in every way possible to 


the 
railway in 
discover means by which it can reduce its costs of transport, 
remarked: ‘I can tell the right hon. gentleman of my own per- 
sonal knowledge that though electricity may not be in process 
of adoption so rapidly as he would desire, it is a travesty to 
suppose that on every occasion it is possible to get cheaper 
transport by the use of electrical power than by the present use 
of steam. There are many lines in this country which are much 
more advantageously served to-day by steam than by any known 
process of electricity.” In that statement Sir Robert was con- 
firming what his general manager, Sir Felix Pole, had said at 
Torquay earlier in the year, namely, that he had had a com- 
mittee at work for two years on the subject, and the best in- 
formation he got tended to make him believe that to a very large 
extent the idea of the electrification of railways was not well 
founded. The answer to the complaint as to the delay on the 
part of the London and North-Eastern was furnished by Sir E. 
Hume-Williams, one of the directors, who said that the cost 
meant an expenditure of anything from five to ten millions, and 
the difficulties which stood in the way were enormous ; it was a 
great deal harder and more expensive to electrify an existing 
railway system than to build a new one altogether. 

These are all excuses, and I believe the real reason lies in the 
Admittedly, an electrical 
new 
rolling stock, frequent trains, the absence of smoke, &c.—and 
the number of passengers greatly increases. The Southern 
Railway claims in a poster that it carries 59 millions more than 
ten years ago. As the number of ordinary passengers, including 
workmen, carried last year was only 29 millions more than its 
three constituent companies had in 1913, the other extra 30 
millions must have come from the 57,000 additional season 
ticket holders, due no doubt to the electrification on the South- 
Western and Brighton sections. Electrification therefore brings 
traffic to the line, but the question is: Does this larger number 
of passengers justify the expense ? One would naturally assume 
that it would, but quite recently some new light has been thrown 
on that subject. Under the Railways Act, 1921, the companies 
are to be allowed an annual net revenue corresponding to that 
of 1913, with an additional sum for capital works which in 1913 
had not been fully developed. The railways have had to furnish 
the Railway Rates Tribunal with particulars of these, and when 
the matter was under discussion last month and a list of the 


of 


fact that electrification does not pay. 
service, compared with steam operation, has attractions 








works was handed in, it was found that it included two electri 
fication schemes—the Liverpool-Southport and the South 
London. That the latter has not paid its way is not to be 
wondered at, but it does come as a surprise that the Liverpool 
and Southport line, which was opened in 1904, was not a paying 
If such was the case in pre-war days, how 


proposition in 1913. 
and labour 


can electrification pay 
twice as much and the railway charges are only 50 per cent. 
higher ? 

But it is not only in England that electrification of railways 
Similar conditions prevail in the United 
Much work has been 


now, when material cost 


is at a standstill. 
States, and that is a most significant fact. 
done there in electrically operated suburban services in New York 
City and Philadelphia, but there are no signs of their extension. 
\ big scheme is being carried out in Paris, but it must be remem- 
bered that is on a State-owned railway. Il am not discussing 
such work as is under construction on the French railways in 
the South ; that on the Italian railways. That is all long 
distance traffic, and not the suburban transit I have in mind. 
Altogether, I submit that electrification, as a financial pro 
position, would appear to be, as Sir Felix Pole said, an idea that 


or 


is not well founded 
July 4th Dp. G. M. 


WEBB'S “ PRECEDENTS.” 

Srr,—-Referring to Mr. Ahrons’s article in your impression of 
the 26th inst., the throw of the coupling rod crank on Webb's 
Precedent was 12in., according to drawings published in your 
contemporary, the Railway Engineer, in 1902. Why does Mr. 
Ahrons refer to the boilers of these engines when 
except for length they are as large in diameter and grate area 
Mere number of tubes and tube heating 
contributor unduly 


as small, 
as others of the period. 
surface appear to to impress 
Crowding a boiler barrel with tubes will yield heating surface 
in figures, but the boiler with fewer tubes will possess a more 
storage hence the of the 
Moreover, was the coal consumption 


me your 


valuable feature thermal success 
Brothers Stirling's boilers 
of these little smart “* Precedents ** unduly high ? 

If my memory does not play me false, Mr. Stirling's last batch 
of eight-footers were fitted with wheel and screw reversing, 
not the usual lever. A. J. Brewer, A.T. Loco, F 


Eltham Park, June 29th 


Srr,-Mr. A. J. Brewer in his surmise that P. 
Stirling’s six 8ft. single express engines of 1894-5 had 
reversing gear, and I express my apology for having ove rlooked 
this, his last design. 

Since the proofs of my article were corrected I have found an 
old drawing of the L. and N.W.R. 1875-1882 engines of the 


** Precedent "’ class which shows the length of the coupling rod 


= correct 
screw 


eranks as 12in. 

Replying to the main part of Mr. Brewer's letter, I have given 
instances in my articles of the effect of small steam space, and 
mentioned that certain boilers were overcrowded 

Your correspondent will find one reference, amongst 
Certainly 


have also 
with tubes. 
others, on page 478 of Tae ENGINEER, May Ist last 
no one with any knowledge would be “ unduly impressed ”’ by 
the mere number of tubes and their heating surface in figures 


Mean sectional 
area of boiler 
(less area 
occupied by 
tubes). 


Sectional 
area 
occupied 
by tubes. 


Mean 
inside 
diam. 

of 
boiler. 
Sq. 


ft. in. in. 


L. and N.W.R. Prece- 
dent (F. W. Webb) 

M.R. 130 (S. W. John 
S80n).. ** 

N.E.R. 910 
Fletcher) 


1300.7 


alone, and there is no need to labour such elementary facts. 
The reason that heating surface and grate area figures alone have 
been given by me in many instances is that it would have been 
impossible within the available space to add minutely detailed 
dimensions of all engines, and therefore a few leading particulars 
only have to suffice. The number and diameter of tubes and their 
heating surfaces, together with those of the fire-boxes, serve to 
give a sufficient general idea of the sizes of the boilers used. 

In regard to the boilers of the L. and N.W.R. ‘* Precedent ” 
class, Mr. Brewer admits that these were shorter than those of 
other contemporary engines, and from this it follows that, other 
things being equal, his “ thermal storage” argument is a non 
sequitur. The boilers of the M.R. and N.E.R. engines, which also 
had I7in. by 24in. cylinders, were longer and of greater cubic 
capacity. The “‘ Precedent ’’ boilers had tubes of larger diameter 
(ljin.), but they were 9}in. and 7in. shorter than those of the 
Midland and North-Eastern engines with 1jin. and 1°/,,in. tubes 
respectively, and there was therefore more liability for unburnt 
fuel to pass through to the chimney. 

The comparative particulars, given above, of the three classes 
of 2-4-0 engines show that the boiler of the “ Precedents ”’ of 
1874-5 had considerably less “thermal storage” capacity, 
though the grate area of the N.E.R. engine was certainly small. 
All three had 17in. by 24in. cylinders, carried 140 Ib. pressure, 
and were.built during 1872-5. 

The “ Precedents "’ certainly did a large amount of good work 
on the L. and N.W.R., but they generally had to be unduly 
thrashed. Comparative figures of coal consumption will shortly 
appear in my articles EF. L. Anrons. 

July Ist 


VARIABLE BLAST PIPES AND OTHER MATTERS. 


tailway automatic 
last 


In reference to the Great Western 
in the leading article of 


Sir, 
variable blast pipe mentioned 
week's issue, about forty years ago your journal gave an illus- 
tration and description of a variable blast pipe, patented by the 
late Mr. H. Appleby and Mr. J. G. Robinson, then both of the 
Limerick and Waterford Railway. So far as I remember, this 
blast pipe consisted of the ordinary blast pipe fitted with an 
outside loose pipe or sleeve, thus forming an annular space 
between the two and open at the top; the base of the outside 
pipe had ports in it, and rested on a shoulder, also fitted with 
similar ports open to the inside of the main blast pipe. This 
blast pipe was not automatic in its action, but under the contro. 
of the driver, who from the footplate, by suitable mechanism 


Length of 
barrel 
box casing. 


could move the loose pipe around the main pipe, thereby opening 
the ports to the annular space, and thus giving increased 


exhaust area through the blast pipe. I think the Great Western 
Railway had one engine fitted with this patent blast pipe, 
after a representative had been over to Ireland riding on engin 

fitted with it, but they did not adopt it generally. It wil! 
interest your readers to know that the Great Western Railwa 

broad-gauge express engines, stationed at Bristol, at about th« 
time when this blast pipe was introduced, had blast pipes the 
areas of the orifices of which were in excess of those of the steam 
ports of the cylinders, the steam ports having been 13in. by 2in 
and the diameters of the blast pipe orifices from 5j}in. to 5Siin 
These engines had a very soft exhaust beat, and ran very freely 

riding like gigs. 

In the same issue, in the “‘ Railway Matters ”’ 
is made of the derailment of a 0-6-0 saddle tank engine on the 
Great Western Railway, and remarks are also made regarding 
the oscillation of this type of In my opinion, thi 
oscillation is augmented at times by the loose body of water in 
the saddle tank washing from one side of the tank to the othe: 
across the top of the boiler, and this action could be considerahb|\ 
reduced by fitting a longitudinal wash plate along the crown of 
I know transverse wash plates ar: 


column, mention 


engine. 


the tank from end to end. 
fitted in the wings of these tanks, but I do not remember having 
noticed any longitudinal wash plates fitted. I was also interested 
in the statement regarding the horn tie 
the axle-box, owing to insufficient clearance, since, nearly 


fouling the undersicdk 
of 
fifty years ago, the Great Western Railway engine No. 579, of 
the 2-2-2 type Sir Daniel ’ had been in the shops for 
overhauling, after she came out on her first trip the driver came 
off with his engine at Westbury, refusing to go any further with 
his train on account of a mysterious slipping of his engine. The 
engine was taken back into the shops, examined, and it was 
reported that nothing wrong was discovered ; but it leaked out, 
atter the driver had been fined for mismanagement, that the check 
ferrules on the tops of the axle-boxes of the leading and trailing 
wheels had been lengthened, thereby picking up the framing tou 
early, and thus taking some of the weight off the driving wheel 

when the engine was running over a bit of bad road, and the 
driver also thought that the undersides of the axle boxes of the 
driving wheels, on particularly bad patches of the road, were 


class 


fouling the distance pieces between the horns, as the slipping at 
times was alarming For many years afterwards this engine 
was known as the engine with the india-rubber crank 
Of course, somebody in the shops had blundered, and things 
‘opening up ”’ for the 


shaft 


were put as they were originally at the ‘ 
inspection, after the driver's complaint, but the experience wa 
unique. 


London, 8.W., July 4th. ROBSON 


Wan. Hy. 


INCREASING PRODUCTION 

Srr,—-The article by a contributor in your issue of June 26th 
is the most illuminating I have read on this subject. The 
figures quoted show that there is abundant scope for increasing 
production if there is the will to do so 

It is difficult to enlarge upon the Priestman system on account 
of the incidence being so very obvious. Mr. Sharr’s case gains 
from the fact that it succeeded in spite of being carried out in 


conjunction with a makeshift scheme of “‘ payment by results 


Dia- 
meter 
of 
blast - 
pipe. 


Number Heating surface. 
and 
diameter 


of tubes 


Grate 
fire area. 


Tubes Fire Total 


box. 


Sq. ft. 


who are really familiar with 
Priestman and Mr. Sharr's 


It should be evident to those 
engineering conditions that Messrs. 
concern have made a big contribution towards the solution of the 
greater part of the antagonism between capital and Jabour (which 
is the curse of this country), and at the same time are effecting 
considerable cost reductions. 

Probably objections will be made that all kinds of business 
cannot adapt themselves to the systems of Messrs. Priestman or 
Mr. Sharr. Practically 75 per cent. of the engineering (and 
other industries) could do so by a variety of methods based 
upon unit systems of production. 

This was clearly indicated in a lecture delivered some time ag 
by Mr. W. J. Grosart, under the auspices of the Industrial 
League and Council. 
given in that lecture is the method devised and used by Babcock 
and Wilcox, Ltd., at their Renfrew works. If an establishment 
of that kind can work on these lines it can be done by others 

London, 8.W. 9, July 6th. Harry ApDAMs. 


[ am in a position to state that the instance 








- 
Tue danger to the western end of the Isle of Wight, 
owing to the possibility of the sea breaking through at 
Freshwater Bay and forming another island of the western 
peninsula, was emphasised by Mr. George W. Colenutt, 
Fellow of the Geological Society, at a meeting of the Hamp- 
shire Field Club and Archeological Society held on the spot. 
Mr. Colenutt, who has made a special study of the geology 
and coast erosion of the island, said that the possibility of the 
sea breaking through at high tide during a storm was not 
remote, and owing to the fall of the land and the difference 
between the height of the water in the English Channel 
and in the Solent, there would be a huge rush of water. 
which would inundate the whole valley, involving public 
water and sewage works, the railway and valuable private 
property, if the break-through occurred. He attributed 
the cause of the danger to the unwise action of the Govern- 
ment authority seventy years ago in denuding the beach 
of thousands of tons of shingle to build the western forts 
of the island, thus weakening Nature’s protective barrier 
against the sea, with the result that a bank of shingle 
only 20 yards wide now held back the sea at this point. 
Appeals by local authorities for Government assistance 
in providing protective works to avert this danger have 
so far been without avail 
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Railway Matters. 


Tut of State for India has decided not to 


exercise the right, expiring on December 31st, 1926, to 


secretary 


purchase the Bengal Dooars and the Delhi, Umballa, 
Kalka railways 
Ar the concluding general meeting of the Railway 


Congress on the Ist inst., the delegates of the Spanish 


CGiovernment offered an invitation to hold the eleventh 
Congress in Madrid in 1930. That was accepted amid 
enthusiasm, 

THE Bill for the construction of the Sunnybrae 


Guysborough branch line of the Canadian National Rail 
Nova Scotia, 47 hngth, after having 
been passed by the House of Commons, was defeated in 
the Senate, the 


ways in miles 
Railway Committee having recommended 
its rejection. 

THE proposals made by the railway companies to the 
men is for an all-round reduction of 5 per cent. in directors 
fees and in all salaries and wages. The agreement is to 


be for twelve months, when the situation is to be reviewed. 
Part of the proposals is that the railway workshops shall 


be put on full time 

Tue death of Frederick F. Backus, late general manager 
of the Toronto, Hamilton and Buffalo Railway, occurred 
on June 24th, at Hamilton, Ont. Mr. Backus, who was 
X« chester, if had been in the service of the 
1897, and was appointed general manager 
He was sixty-five years of age. 


born at 


railway since 


several vears ago 


In the Miscellany columm of a recent issue of the 
Vanchester Guardian, the fact was recorded that it is 
forty years ago since the * Postal” train was established 


West Coast It is a train that runs between 
Euston and Aberdeen, and is composed wholly of Post 
Office vehicles train on the Creat 
Western 


\ coop deal has been heard lately of the Garratt engine, 
but aware of the man after whom that type of 
locomotive is named. The late H. W. Garratt served his 
time at the Bow Works of the North London Railway, and 
went thence to the Central Argentine Railway. and after 
wards hecame the locomotive superintendent of the Cuban 
Railways, and then of the Lagos Government 
Subsequently, he went to the Lima Railway, 
died on September 


on the route 


There is now a similar 


lew are 


Central 
Railwavs 
lingering illness, 


and, after a 


Mts. 

\N important piece of reconstruction work which will 
shortly he the Kent of the 
Southern Railway, comprises the construction of a new 
section of track to join together the two lines which at 
present end at Ramsgate. The work is to be carried out 
by Sir Robert McAlpine and Sons, Ltd., and it is expected 
to be completed early next summer. In making the new 
section of line, two main roads have to be crossed, one by 
a viaduct and the other by a tunnel, and the projected 


Peru, 
25th, 


begun on Eastern section 


scheme includes a new station, which is to be built at 
tamaygate 

Tue new escalator shaft at Old-street Underground 
Station is finished, and the engineers are now installing 


the twin comb type escalators, which will be in operation 
the of next month. The landing of these 
connects with new and larger booking hall below the 
ground level, in which passimeters will in future handle 


by end top 


a 


the many thousands of passengers using Old-street Station 
daily. At the lower end of the shaft, a landing is provided, 
from which short flights of stairs will give access to the 
platforms. From this landing also a new has 
been made to the Metropolitan trains 


passagew ay 


Ir is stated that the Bengal-Nagpur Railway Company 
scheme of electrification for 
passenger lines No definite decision has yet heen arrived 
at. The whole question of the suburban traffic of Calcutta 
has been co-ordinated and reported on to the Railway 
In case Mr. Legge takes a favourable 
is intended to introduce electrifica- 


has in view a its suburban 


Board by Mr. Legge 

view of the matter it 
tion hetween Calcutta and Khargpur, roughly 37 miles. 
The idea ir to lay a double track within this area and work 
the passenger trains hy electricity If necessary, other 
feeder lines will be The present lines will 
remain intact and will be used for all long-distance traffic. 


constructed. 


THAT not a single British railway officer was mentioned 
in the Birthday Honours List is now explained by the 
appearance of appointments to the Order of the British 
Empire in connection with the Railway Centenary. The 
honour of C.B.E. is given to Mr. Irwin and Mr. Bolter, 
the secretaries of the London, Midland and Scottish, and 


the Great Western railways respectively, and to Mr. 
George Davidson, divisional general manager, York, 
London and North-Eastern Railway, and Mr. Gilbert 
Szlumper, the recently appointed assistant general 
manager, Southern Railway. Mr. 8. L. Murgatroyd, the 
permanent way engineer, and Mr. W. G. Maclure, the 


running superintendent, of the Southern Area, London 
and North-Eastern Railway, are among those who have 
been made O.B.E.; whilst all locomotive enthusiasts 
will be glad to see that Inspector Flewellyn, of the Great 
Western running department, has been created an M.B.E. 


Ir was reported to the general meeting of the Railway 
Congress last Wednesday week that since the last Con- 
gress the permanent commission had received a request 
from the Soviet Government to be allowed to join the 
Association. To that the commission replied that in its 
opinion the Russian railways were not sufficiently stabilised 
and that the request could not be entertained. The general 
meeting approved of what had been done. It was also 
reported that it had been semi-officially intimated to the 
permanent commission that Germany would shortly 
ask to be allowed to join the Association. The com- 
mission had agreed that such an application should be 
favourably considered. That action, too, was approved 
by the general meeting. A delegate then asked that a 
similar course be adopted with Hungary, Bulgaria and 
Turkey. The answer to that was that each would be 
welcomed when it applied, but the application could not 
be anticipated. Germany's case had had to be specially 
considered, as it was expected that certain concessions 
would be sought, and the commission had decided that 


Notes and Memoranda. 


‘HERE are said to be sixteen chemical works in the whole 
of India and Burma, employing in the aggregate a little 
less than 3000 persons. The recent 
the Dharamsi Morarji Chemical Works, 
started about two years ago at Ambernath, about 40 miles 
from Bombay, on the Grand Indian Peninsular Railway. 
The capital of these works amounts to a crore of rupees, 
Last 


most enterprise 18 


which were 


and they are equipped on the most modern lines. 
year additional plants were installed for making bone- 
meal, superphosphates, phosphoric acid, and chemically 
pure and B.P. phosphoric acids. 
works have been certified by the Government Test House, 
Alipore. The works showed a loss last year, but as the 
volume of output has materially increased owing to the 
completion of constructional work, there is expected to be 
a large profit during the current year. 


The products of the 





AccorpiInG to the author of a paper read before the 
Concrete Institute in the United States, if a steel bar is 
embedded in concrete sufficiently deep, so that the pres- 
sure of the concrete is greater than that produced by 
corrosion, no corrosion will result. However, 
may accelerate corrosion if the amount of lime liberated 
is below a given strength. If a piece of bright, clean steel 
is embedded }in. below the surface of concrete, it can be 
submerged in corrosive liquids and no corrosion of the 
steel will take place, provided that the concrete is mixed 
one part Portland cement and two parts sand. A I: 
mixture sufficiently trowelled is impermeable, and the 
amount of alkali generated by a rich mixture of that kind 
is sufficiently great to prevent corrosion. If a steel bar 
is embedded in a 1 : 24 : 5 mixture corrosion will result, or 
it can be prevented by increasing the distance of the steel 
from the surface of the concrete. 


THe Cork Harbour Commissioners have ordered from 
the Marconi International Marine Communication Com- 
pany, Ltd., a wireless installation for their pilot boat. ‘The 
equipment will consist of a Marconi standard quenched 
spark transmitter and a five-valve directional receiver. 
The receiver can be used with the boat’s main aerial for 
“all-round ”’ reception, and by a single movement of a 
switch a frame aerial is brought into use in conjunction 
with the main aerial, and the receiver can be used for 
direction finding purposes. There are many 
when a pilot boat is handicapped by weather conditions 
when endeavouring to find a vessel, and the use of wire- 
less direction finding apparatus will not only be of great 
value in this connection, but will also serve a useful pur- 
pose in checking the estimated position of the boat itself. 
The range of the transmitter naturally varies with local 
conditions, but a minimum range of 80 miles is a con 
estimate 


concrete 


9 


occasions 


servative 

PLANS are reported to have been made for the con- 
struction of various rotor ships of 5000 to 10,000 tons for 
the German Government. Only when applied to these 
larger vessels, says Herr Flettner, will the full value of 
On a 2500-ton sailing ship the 
rigging and sails weigh at least 250 tons, while the rotor 
to drive a ship of this tonnage would only 
weigh 25 tons. Herr Flettner made the further statement 
that the diameter of the rotor for the 3000-ton ship now 
being built would be 24ft., while larger ships would have 
33ft. diameter. He is building a wind power 
station for experimental and demonstration purposes near 
Berlin. This is to be another form of utilising the rotor 
principle. The new tower is to be finished in a few months. 
It is to be partly of wood and partly of iron. On this a 
generator and motor house like that of an airship will be 
erected to drive four rotors. Next year a larger tower is 
ot producing energy equal to 1000 






the rotor become evident. 


necessary 





rotors of 


to be built, capabk 
kilowatts. 


THe latest indication of the usefulness of wireless com- 
munication as a means of saving life is to be found in the 
Board of Trade regulations, which specify that an 
ocean-going ship carrying more than ten boats must be 
provided with one equipped with apparatus. 
Wireless communication has often been the means of saving 
life, but its value in this connection is perhaps not yet 
fully realised. It, no doubt, surprised many to learn that 
Amundsen had abandoned his first intention of carrying 
wireless apparatus with him on his journey to the North 
Pole. In that case, however, the question of weight had to 
be considered, and it was apparently decided that on the 
whole it was better to carry an additional supply of petro! 
than a outfit. Nevertheless, the possibility of 
utilising wireless communication for life-saving purposes 
is not being oWerlooked by those concerned with dangerous 
undertakings. The use of an instrument in mines by which 
entombed men may communicate information concerning 
their whereabouts to rescuers above ground is now being 
discussed as a practical proposal, and interesting develop- 
ments in this direction are well within the range of 
possibility. 


new 


wireless 


wireless 


On June 30th the British Broadcasting Company carried 
out some interesting experiments in the broadcasting of 
conversation and train noises from the footplate of a 
Scotch express leaving King’s Cross at 8.25 on that evening. 
According to the Wireless World, the railway company 
provided a brake van in which to house the transmitter, 
which consisted of a choke control telephony set of low 
power worked entirely with batteries. Three aerial wires 
were placed 18in. above the roof of the van, whilst earth 
connection was made to the two bogies of the van, and also 
to the tender of the engine, the van being placed directly 
behind the engine. The microphone was suspended by 
means of rubber bands in order to avoid vibration. For 
the purpose of reception, the railway company used a 
single wire belonging to a group of line-side telegraph 
wires running from Potters Bar to Hitchin. The wire 
was cutgt each end and tapped at Hatfield Station, where 
it was connected to a loose coupled wireless receiving set, 
having several high-frequency valves, a detector and two 
low-frequency amplifiers. The transmission was there- 
fore carried out mainly on the wired wireless system along 
this wire, the coupling between the train aerial and the 
wire being produced by an inductive effect. The sounds 
picked up by the wire were transmitted over Post Office 
land lines to 2, Savoy-hill, and then radiated from all 


Miscellanea. 


‘THe Cape ‘Town Municipality has reluctantly placed in 
Germany and Czecho-Slovakia a big order for steel pipes 
The foreign tender was 
£40,500 below the lowest British tender. 


for its water extension scheme. 
£425,000, or 

PLANS have been prepared for the erection of two high- 
powered telegraph stations in Jamaica and 
Bermuda. The enterprise will be undertaken by the Direct 
West India vid Bermuda Cable Company, which maintains 
an “ all-red ” service from Jamaica to Halifax, by way of 
Turks Island and Bermuda. 


wireless 


THIRTY European wireless 
transmitting stations recently met at Geneva, on the invi- 
tation of the International Radiophone Office, for an 
international conference. The object of the conference was 
to solve, if possible, the problem of wave lengths, and their 
re-allocation within existing limits to existing and pro- 
jected stations. 


representat ives of sev enty 


Tae District Industrial Council for the Electricity 
Supply Industry (West Midlands area) state that in conse- 
quence of changes in the average cost of living index 
figures there will be a reduction of $d. per hour in the 
wages of adult employees as from July Ist. There will 
also be a decrease in the pay of youths and apprentices 
as follows :—9d. per week in the case of boys of sixteen 
and seventeen years of age, and ls. 4d. per week in the 
case of youths of eighteen to twenty years of age, inclusive. 


Durinc a dense mist, and while the foghorn was in 
operation, a serious fire occurred in Girdleness Lighthouse, 
near Aberdeen, putting the danger signal out of action at 
a time when shipping was proceeding along the rocky coast 
of Kincardineshire. The foghorn is operated by two oil 
engines, and it is stated that a regulating float in one of 
the two oil tanks, containing 1000 gallons of paraffin, 
became jammed, with the result that the oil overflowed 
and came in contact with the paraffin lamp, which lights 
the engine-room. 


THERE is a large importation of electric lamps into 
Portugal as national production cannot yet meet the total 
demand. The principal supplier, states the Electrical 
Review, is Holland, with 70 per cent. of the total, but there 
is a fairly ready sale for other makes. Current is supplied 
by the united companies for lighting Lisbon at a pressure 
of 220 volts, and lamps of from 30 to 50 candle-power are 
in chief demand. The type principally sold has the 
Edison screw top. There were 54 tons of lamps imported 
in 1923, and 24 tons during the first six months of last year. 


On Tuesday evening, the 7th inst., a fire broke out in 
the Kelvin Hall, Glasgow, which was totally destroyed 
within half an hour. The fire spread to the College and 
Kelvingrove Church, which was also burnt down, and 
the total damage is assessed at not less than £250,000. The 
Kelvin Hall was well known to engineers on account of the 
trade and motor exhibitions which were held within its 
walls. The Corporation of Glasgow, which owned the hall, 
will, it is understood, be faced with the question of re- 
building it on approved and substantial lines, which will 
it is estimated, about £1,000,000. 


cort, 


Ir is reported from Madrid that the Cierra ** Autogiro,” 
a flying machine resembling something of a cross between 
a helicopter and an ordinary aeroplane, was successfully 
tested before the King and numerous technical experts 
on June 24th. The manceuvring of the machine is stated 
to have given satisfaction, as did its ability to ascend and 
descend within a smal! space. We understand that model 
tests on the principle involved in the design of the auto- 
giro are now being carried out at the National Physical 
Laboratory. The lifting surfaces of the machine are in the 
form of a four-bladed propeller, but they are not driven 
by the engine. They are set in motion by the air forces 
acting upon them as the machine acquires speed. 

THe text of the Wireless Telegraphy (Explanation) 
Bill, the object of which is to explain the expressions 


“transmission "* and “rent or royalty in the 
Wireless Telegraphy Act. 1904, was issued recently. 
The operative clause declares;:—(1) The expression 


“* transmission,’ where used in Sub-section (7) of Section | 
and Section 2 of that Act in relation to messages includes, 
and shall be deemed always to have included, the reception 
as well as the sending of messages. (2) The expression 
‘rent or royalty,’’ where used in Section 2 of that Act in 
relation to licences does not include, and shall be deemed 
never to have included, fees——-whether periodical or of any 
other kind—charged in respect of the grant or renewal 
of licences 





Warttst the rate of development of the electric vehicle 
has not been what was at one time anticipated, various 
statistics go to show that they are capable of performing 
very uscful work, and that their use may be expected to 
increase. According to the Electrical Times, the Willesden 
Urban District Council has a fleet of twenty-two motor 
vehicles garaged and maintained by the Electricity 
Department, of which eighteen are electric. Fourteen 
2}-tonners are used for refuse collecting, one 24-ton vehicle 
on mains work and three 5-ton vehicles on general haulage 
work. During the past financial year the fourteen main- 
tained their high record of continuous service, the time lost 
through various causes being equal to 0.136 per cent. of 
the total working hours. Three worked the whole year 
with no of time. The fourteen vehicles collected 
31,214 tons of refuse and ran 55,871 miles. 


k 88 


Owners of wireless receiving sets who have suffered 
financially through indifferent repairs by so-called experts 
will be pleased to learn that a suggestion has been made 
for the formation of a body of expert maintenance men to 
execute repairs to receiving sets at short notice. It 
understood that the National Association of Radio Manu 

facturers and Traders has the matter under consideration, 
and that there is a strong probability that a body of experts 
qualified to report on and undertake the maintenance of 
private sets will be engaged. Such a move would be follow 

ing the example of the Post Office, which allows repairs to 
telephones to be undertaken only by its own staff of 
qualified maintenance men. One satisfactory result of 
the proposal would be that a standard schedule of prices 
would be possible, and many of the exorbitant charges 


is 








no special rights could be granted. 


stations 


made in some localities would be abolished 
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THE WILSON DAM AT MUSCLE SHOALS ON THE TENNESSEE RIVER 


For descr ption see page 2) 




















VIEW SHOWING EXPOSED RIVER BED AND END WALL OF TAIL PIT 




















VIEW OF THE DAM WHEN PRACTICALLY COMPLETED 
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Impurities. 


THERE is probably no more difficult question 
which the engineer and the metallurgist have to 
decide between them than that of the amount and 
| metals and alloys. In a few cases only, of which 
| copper for electrical conductors is the best example 
| has the whole matter been settled on a satisfactory 
basis of ascertained fact. In the great majority 
of instances, specifications and practice are based 
in part on sound experience and _ well-directed 
research, but more largely on opinions influenced 
by tradition or prejudice. In some of these cases 
it is difficult for the scientific metallurgist to believe 
that the very minute quantities of impurity—such 
as antimony or bismuth in certain varieties of brass 
—can really exert the seriously harmful effects 
which ascribed to them. At first sight, it 
would perhaps seem that so long as there is any 
question as to the possibly harmful nature of an 
impurity, it should he kept out of our materials of 
construction. It must, however, be borne fully 
in mind that the elimination of an 
especially if carried to a great length, may very 
greatly increase the cost of the material. Thatisa 
consideration which must appeal to the engineer and 
| metallurgist alike. It must be given greater weight 
| than ever in these days of increasing foreign com- 
| petition, for insistence on an unnecessary standard 
of purity, on the one hand, handicaps our industries 
from the point of view of while, on the other, 
any departure from the limits imposed by con- 
siderations of quality may depreciate our most 
highly valued asset, the reputation for undoubted 
quality which attaches to British standards. 

In view of these circumstances, it is not perhaps 
too much to say that, at the moment, the 
study of this whole question of impurities, both 
in iron and steel and in non-ferrous metals, 
is amongst the most important question 
with which those interested in the progress of 
British metallurgy and engineering can concern 
themselves. In approaching the question, how- 
ever, it is necessary to realise that it is set about 
with special difficulties, and that it cannot be solved 
by purely laboratory methods. The factors which 
determine the service behaviour of a metal are often 
of a complex nature, and it is not yet possible to 
analyse them in sufficient detail to state that a 
material giving a certain set of laboratory tests 


are 





cost : 





is more satisfactory than another whose laborstory 


nature of the impurities which are permissible in | 


impurity, | 


oe 
figures may he different or even appreciably lower 
The dimicult perhaps, that of the 
impurities in steel would not be difficult to 
prepare containing graded quan 
tities of such impurities as sulphur and phosphorus 
Given adequate resources and skill, it might even 
be possible to prepare these steels in such a way 
as to secure the constancy of other variable factors, 
such as content of manganese and silicon and even 
oxygen. If, however, the attempt were to be made 
to produce steels having the varied types of dis- 
tribution of impurities in ingot, forging or plate, 
in which the impurities are found in commercial 
steel, a much more formidable task would be en 
countered—certainly one which it would need the 
combined efforts of all concerned to treat success 
fully. And yet it will be readily admitted that 
the effect of these impurities—and indeed of most 
impurities which are not present in uniform solid 
solution—must depend to a very lerge extent upon 
this very factor of form of occurrence and distri 
bution. The whole question thus becomes seriously 
complicated by the fact that the allowable quan 
tity of an impurity may and probably does depend 
upon the manner in which it is present, and there 
fore upon the mode of manufacture and subsequent 
treatment, both thermal and mechanical, to which 
the material is subjected. Even when this com- 
plication has heen taken into account, the end of 
the difficulties has not been reached. Good results 
under exhaustive laboratory tests—far more ex 
haustive than those ordinarily employed—may 
perhaps be accepted as affording a sound criterion 
of quality in metal specimens subjected to them 
but in regard to the matter of impurities there is a 
special difficulty. The non-uniformity of distribu- 
tion and even the mode of occurrence which 
often found in regard to impurities makes it 
| especially difficult to regard the results of tests on 


most case 18, 


It 


a series of steels 








is 


| 
| 


- | samples taken at rendom as typical of the material 


| Such results are, no doubt, adequately representa 

| tive of the bulk of the metal, but unfortunately 
jin the present connection it is not the bulk or 
| average which can be admitted as the governing 


=| factor, but rather the worst that is likely to bx 


encountered in a large tonnage made under a given 
specification as to impurities, treatment, &ce. A 
| well-designed laboratory test undoubtedly finds 
| the weakest spot in the piece of material submitted 
ito it, although in some cases, where the stress is 
localised by a notch, or by the use of very short 
specimens, it matter of accident whether a 
| sample of the weakest kind to be found in the test 
pieces comes under the severest loading. Shock and 
fatigue tests are particularly liable to this kind of 
disadvantage, and yet it is behaviour under shock 
and fatigue that is perhaps the most important 
matter in regard to impurities, especially those 
which act as “‘ stress intensifiers.”” To some extent, 
this kind of difficulty can be overcome, so far as 
laboratory tests can go, by using a very large 
number of test pieces and taking specially careful 
note of the specific causes which produce excep- 
tionally low resuits in some of them. This 

long and expensive business. but well worth while 
in order to put this whole qnestion on a sounder 


Is a 


Is fi 


basis. 

Even when thus expanded, however, laboratory 
tests are not sufficient Actual service tests are 
essential, and for that purpose it would be neces- 
sary to prepare a series of heats or meltings under 
carefully controlled conditions, setting aside a sub- 
stantial portion for exhaustive laboratory testing 
and putting the rest to service under carefully con 
trolled and observed conditions This kind of 
investigation obv iously calls for co-operation from 
various branches of the industries concerned, and 
it applies to al! branches of the industry, whether 
concerned with ferrous non-ferrous construc 
tional materials. A very considerable effort 
undoubtedly required to organise and carry out 
work of this kind ; but until it is done we have 
more to rely upon, in many cases, than personal 
opinions, which differ widely as between equally 
competent experts. The matter is a large one and 
may, in the long run, prove to be of vital import 
ance to several branches of British industry 


or 


Is 


no 


Supercharging. 


THE production of a maximum of work from a 
minimum of material, consistent with reliable 
service, is the broad basis ef commercial efficiency 
which finds ample expression in engineering pro 
ducts of all kinds. It is reflected in the progress of 
internal combustion engineering, by continual 
efforts to increase the power output from a given 
weight of material, an aim which, in addition to 








its commercial economic aspect, possesses features 
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of technical importance, as, for instance, in aero- 
nautical engineering, where weight reduction is of 
primary importance. For some time internal com- 
bustion engineers have been aware that they are 
fast approaching finality in the application of this 
fundamental commercial principle to the simpler, 
long-tried types of engines, and that any con- 
siderable further advance in power output is only 


to be expected from some new departure. A radical | 


change, however, is improbable, and is not looked 
for by those concerned in the face of the proven 
thoroughness of the principles already applied. 
Rather is attention being turned to the develop- 
ment of auxiliary mechanisms, by which to improve 
the efficiency of the general types now so well 
established. Thus, we hear of extensive researches 
in progress on waste heat recovery and on super- 
charging. It is with the latter that we are now 
more particularly concerned. 

Supercharging is rather an ambiguous expres- 
sion, in that it is applied unconditionally to any 
means of employing a compressor for introducing 
the charge into an internal combustion engine. 
In consequence, it frequently gives rise to mis- 
conceptions. Although known before, this par- 
ticular use of the compressor first found serious 
application during the war, to overcome the loss 
of engine power, caused by the rarified atmosphere, 
when flying at high altitudes. In effect, it in- 
creased the density of the air, thereby ensuring a 
combustible mixture of the same quality, and hav- 
ing the same properties as when flying near the 
ground. But it is open to question whether some 
word other than supercharging should not be 
found to describe what, after all, is only a method 
of correcting the deterioration of normal combustion 
conditions. Although the cycle is similar, the con- 
ditions are quite different when the compressor 
is applied for introducing the mixture to the com- 
bustion chamber of a land engine. In the case of 
the aircraft engine, the compressor is necessary at 
high altitudes to maintain the normal fuel con- 
sumption, 7.e., to provide sufficient air to maintain 
the normal power output ; but in the case of the 
land engine the compressor is applied solely to 
increase the specific power, or power output, in 
proportion to the capacity of the cylinder, and so 
involves increased fuel consumption. Increased 
fuel consumption, after a certain stage is passed, 
means increased mean temperature. General 
application of the term supercharging to both sets 
of conditions gives rise to misunderstandings 
between those more intimately concerned with aero- 
engines who do not experience this temperature 
effect, and others who are primarily interested in 
obtaining higher specific powers at ground level. 
Supercharging is the subject of considerable ex- 
perimental work now in progress in this country, 
Italy, Sweden, and elsewhere. It is recognised 
that far-reaching effects may result from the per- 
fection of a method of introducing into engines a 
weight of mixture considerably greater than that 
which corresponds with the normal capacity of the 
cylinders. In fact, the principle, in addition to 
offering higher powers from a given weight of 
metal, holds out prospects of overcoming one of the 
inherent characteristics which limits the utility 
of the internal combustion engine, namely, its 
lack of flexibility. If that can be achieved, we are 
within sight of what will be a welcome and revolu- 
tionary development in motor car design—the 
elimination of the gear-box, an undesirable device 
which is responsible for the wastage of millions of 
gallons of fuel. A reduction in the size of the motor 
car engine to that required for normal working 
conditions on level roads, with the gear-box re- 
placed by a supercharging device, which would 
provide the necessary reserve of power for hill- 
climbing and bursts of speed, is not an inconceivable 
development. Moreover, the motor would, 
generally, be run at a speed corresponding to the 
maximum efficiency, such a system would offer a 
solution of the variable power engine problem, 
and, indeed, a complete solution if the effect of 
the supercharger could be proportioned to any load 
on the motor. Another prospect held out by the 
supercharging principle is that of utilising the heat 
generated by the compressor, and the pulverising 
effect of the air blast, to facilitate the combustion of 
heavier fuels 

It is realised that much costly research will be 
necessary before the developments foreshadowed 
can be brought to fruition, and the problem appears 
to be, to a considerable extent, a metallurgical one. 
Laboratory tests have indicated the possibility of 
increasing the power of existing motors up to 20 per 
cent. by means of supercharging, but the tempera- 
tures attained are prohibitive, and cause rapid 
deterioration of the material. The risk of injury 


as 





is not entirely absent with increases of only 10 per 
cent., and as increases approaching that figure are 
still well within the range of possibility for many 
engines, by general improvements and _ re-design 
of existing features, no general development in 
supercharging seems probable until metallurgical 
developments permit the fullest application of the 
principle. 


to increase the weight available for adhesion he 
coupled his wheels by rods or endless chains. Thi 
crank pin drive was the first direct improvement in 
the locomotive. 

Time would not allow me to follow the changes in 
locomotives up to 1825, when the first public railway 
was brought into use, but there is no doubt that the 
colliery lines of the North at Hetton and Killing 
worth were used for numberless experiments, which 


enabled the engineers of that day to produce a loco 








Institution of Mechanical Engineers. | 


NEWCASTLE MEETING 
_ (HE summer meeting of the Institution of Mech- | 
anical Engineers opened in Newcastle on Tuesday 
last and comes to an end this evening. 

The proceedings began with a reception by the 
Lord Mayor of Newcastle, Alderman Walter Lee, in 
the King’s Hall, Armstrong College. The Lord Mayor 
expressed the pleasure that it gave the civic authorities 
to welcome the Institution of Mechanical Engineers 
in Newcastle once more, and alluded to the railway 
centenary and George Stephenson, the founder of 
the Institution. The President acknowledged the 
welcome in a short speech and then delivered the 
address which follows : 


THE CENTENARY OF THE Locomorive. 

It would hardly be fitting to hold a meeting of the 
Institution of Mechanical Engineers this year, in 
which the Centenary of the opening of the first public 
railway is being celebrated, without some reference to 
George Stephenson, more especially as our meeting 
is held in Neweastle-on-Tyne, so close to the birth 
place and early work of that world-famed and eminent 
engineer. 

George Stephenson was born in 1781 at Wylam-on 
Tyne, and his first engineering experience was gained 
at a neighbouring colliery. At the age of twenty-two 
he was appointed superintendent engineer at the 
Killingworth Collieries, and in 1813 he became civil 
engineer to the group of mines owned by the Grand 


| inserted in the second Act of Parliament 





Allies. Amongst his duties was to superintend all 
the locomotives and engines and machinery in a large | 
number of collieries in the North, some separated 
many miles from each other. 

It was at these collieries that railways and loco- 
motives were first used for the ready and economic | 
conveyance of coal, and it was from this beginning 
that the great railways of the world—and all the 
wonderful system of transport as it stands to-day 
has grown up. It was the extraordinary strength of 
character and indomitable will of George Stephenson 
that led to the triumph of the locomotive and railways 
in the face of fierce opposition of conservative land- 


owners, canal proprietors and contractors, and road | 
carriers, and despite the ridicule and scepticism of his 
It is interesting to reflect that in a 
few years’ time the world which had fought by foul 
means and fair means against the coming of railways 


contemporaries. 


went literally mad upon their construction, and 
the great railway mania broke out in 1846, when no 
less than Acts for new railways were passed. 

There are many differences of opinion as to who 
should have the honour of first thinking of locomo- | 
tion by means of steam, and no doubt it is true that 
the greatest admirers of George Stephenson cannot 
claim for him that distinction. Nevertheless, 
progress of the steam locomotive and railways for 
the purpose of conveying passengers and goods over 
the country for the public benefit is due to the untiring 
determination and great engineering abilities of the 
Stephensons—-father and son. 

The name of Stephenson is associated with such 
well-known North Countrymen as Nicholas Wood, 
William Losh, John Dixon, William Blackett, Hedley 
and others who were all interested in colliery and 
engineering enterprise. To Richard Trevithick, of 
Redruth, the “ Cornish Giant,”’ we certainly owe the 
steam locomotive, but Trevithick had not that force 
of character and stability of purpose which charac- 
terised George Stephenson, and the history of the 
locomotive soon shifted from Cornwall and South 
Wales to the North. In 1811 Hedley, of Wylam, 
built the first colliery locomotive, a wonderful machine 
on ten wheels with grass hopper beams driving a 
gear wheel, which, in turn, drove a long train of other 
gear wheels. No wonder there was complaint of the 
noise! Then, because adhesion was not understood, 
Murray invented the so-called Blenkinsop engine, 
which ran on the Leeds and Middleton colliery rail- 
way. The driving wheel had teeth and the rails were 
made like rackss In 1813 Hedley produced his 
famous “ Puffing Billy,’ which ran on smooth rails 
from Wylam Colliery to Lemington-on-Tyne. In the 
next year, Stephenson built the Blucher, and so took 
up the problem from which he never turned back, and 
to him far more than to anyone else, even than to his 
contemporary Hackworth, we owe the coming of 
steam railways. 

All the early locomotives had vertical cylinders 
and, what with this defective arrangement and the 
use of cog wheels and rough workmanship, they pro- 
duced great noise and ran very badly, owing to the 


79 


| of many eminent engineers. 
| speed are only limited by the road gauge and strength 


the | 








varying pressures on the wheels and the wearing of 
the teeth. To overcome this objection, Stephenson 





ntroduced the direct drive to the driving wheels, and 


motive fit to run through the country with less objec 
tion to the public than the older and noisier machine 
of Hedley and Blenkinsop. 

The Stockton and Darlington Railway was opene«| 


}on September 27th, 1825, when a locomotive steam 
| engine for the first time hauled a train of passenger: 


and merchandise over a public railway. A clause was 
in 1823 ot 
this railway, at the instigation of George Stephenson, 
that locomotive engines should be used for hauling 
both passengers and goods, and this was carried out, 
and it is stated that George Stephenson himself drove 
the engine on the opening day 

There were many determined attacks made against 


| this railway, and it was greatly through Stephenson's 


determination and ability that prejudice was over 
come. One result of the success of that line was that 
he was appointed engineer to the Liverpool and 


Manchester Company, whose railway was opened. in 


| 1830, five years after the Stockton and Darlington 


It was, of course, a much larger and more ambitiou 
undertaking. 

The first locomotive to run on the Stockton and 
Darlington Railway was built by R. Stephenson ani 
Co., and did useful work for many years on that line 
Indeed, it stands to-day at Darlington Station, and 
has so recently as last week moved itself in the re 
markable procession of ancient and modern railway 
stock, between Stockton and Darlington, as exhibited 
to the International Railway Congress, which is meet 
ing in England this year. 

It would not be right to pass over the consideration 
of these early and anxious times which gave birth 
to railways and steam locomotives for the general 
benefit of the civilised world without thanking Edward 
Pease and Jonathan Backhouse, who, with their 
valuable counsel and financial support, did so much 


| to help Stephenson in those early struggles. 


The history of the introduction of the tubular 
boiler and the blast pipe and the account of the Rain 
hill Trials, at which Stephenson carried off the prize 
with his locomotive the Rocket, are of the greatest 
interest and mark the true establishment of the steam 
locomotive for the purpose of transport, and indicate 
the natural engineering capabilities of the Stephen 
sons—father and son—causing us to be so justifiably 
proud of these great engineers as the first two Presi 
dents of the Institution to which we belong. 

The railway steam locomotive has passed through 
many evolutions from the days of Stephenson to the 
present time, owing to the careful study and research 
Its present power and 


We 


of the track and bridges over which it has to pass. 


| shall have presented to us to-day by Mr. Gresley, 
| the chief mechanical engineer of one of the four groups 


of railways which compose the whole of the railways 


| in Great Britain, a paper dealing with one of the latest 


types of the most up-to-date steam locomotives of 


| the present day, and we shall therefore have an oppor 


tunity of judging the very great advancements which 
have been made. 

It is interesting to retlect upon the enormous effects 
the opening of the Stockton and Darlington Railway 
just a hundred years ago had upon the whole world. 
Many of them are inestimable, and it is only when we 


| endeavour to think what the world would be without 


railways that we are able to form any idea of their 
influence. A few figures may help to illustrate this 
point. Take the carriage of foodstuffs for example 
Every year no less than 600,000 tons of meat are carried 
from the ports to London only ; the fish trains carry 
500,000 tons per year to the Metropolis alone ; and 
the farmers send yearly 13,000,000 tons of their pro- 
duce and 282,000,000 gallons of milk to the capital. 
When it is remembered that all the cities, towns and 
villages of the kingdom have to be supplied, and that 
all depend for those supplies on railways, some idea 
of our dependence for our mere existence on railways 
may be obtained. Take again coal, without which our 
industries could not be carried on; every year the 
railways of the kingdom move the enormous total of 
209,000,000 tons. Or consider the movements of 
passengers, whose yearly journeys amount to some- 
thing like 1,800,000,000 miles. 

Let us for a moment turn to another aspect. The 
Stockton and Darlington Railway was 25 miles long. 
Neglecting the few colliery railways and plate- 
ways, there were no others in the world. To-day 
there are over 20,000 miles of railways, or about 
52,000 miles of single track, in Great Britain alone, 
and the stupendous figure of 741,175 miles is reached 
for the whole world. The capital of the Stockton and 
Darlington Railway, as granted by the Act of 1821, 
was £102,000, and the total capital authorised in 
1828 was something less than £250,000. The capital 
of British railways, exclusive of the Underground, is 
to-day £1,060,000,000, and of the world’s railways 
£13,500,000,000. The Stockton and Darlington Rail- 
way gave regular employment to a score or so of 
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railway servants. ‘To-day the British railways alone 
give employment to over 700,000 persons. 

All this we owe to the little group of determined 
men who built the railway whose centenary we cele- 
brate this year, and amongst these men we owe it 
chiefly to George Stephenson, the first President of 


the Institution of Mechanical Engineers. 
After this address, which was very cordially 
received, Sir Vincent Raven announced that the 


Institution, desiring to celebrate its founder and first 
president in some permanent form, had decided to 
invite subscriptions to a George Stephenson fund 
which had already been started by the generosity of 
a few It was hoped to raise the fund to 
a point at which the Institution would be able to 
offer an annual prize and to found a Fellowship for 
work connected with railway engineering. 

Particulars of the fund, which will be circulated 
later, run as follows: 


members. 


STEPHENSON FUND. 


Members will recollect that in 1923 a fund was 
established result of donations from certain 
Council with a view to the annual 
Stephenson Research Prize,” 


(,BORGE 


as 
members of the 


a 


award of a 
under conditions published in the 
for 1923 and the November journal, 1924. 
fund at the present time amounts to £715. 

The Council feel that this fund should now 
raised to at least £2000, so as to constitute a more 
adequate memorial of the illustrious founder and 
first president of the Institution, and have decided 
to take the present opportunity, namely, the Cen- 
tenary of the opening of the Stockton and Darling- 
ton Railway in 1825, which has been celebrated 
by the Institution summer meeting in Newcastle, 
by the London and North-Eastern Railway, and by 
the recent International Railway Congress, to make 
an appeal for subscriptions, large or small. Their 
desire to establish an award for Research in 
Mechanical Engineering in relation to railways, 
which will be of sufficient importance to add dis- 
tinction to the successive holders of the award and 
to carry on worthily the tradition of the founder 
and first president of the Institution. 


* George 


The interest of the fund will be applied in the 
following manner : 

(a) The Council will continue the annual award 
to a corporate member, graduate, or student of the 


‘George Stephenson Research Prize ’’—-consisting 
of a bronze plaque together with a prize of £20— 
under the regulations already published, namely : 

) The 


for publication by 


research must be offered 
Institution in the first 


results of the 
the 
instance. 

(2) Preference will be given to a research relat- 


ing to subjects associated with the name of 
(George Stephenson 

(3) Applications for the prize must be received 
during the autumn of each year, 
respect of recent research work 

(4) No award will be made if no application of 
sufficient merit is received 

5) It will not be awarded in respect of any 


research work done for pay. 


(b) They will from time to time devote the surplus 
accumulated interest on the fund to original research 
or investigation on specified subjects of mechanical 
engineering in relation to railways, to be carried out 
the direction of the Council by a selected cor- 
porate member, graduate, or student, who will be 
known as a Stephenson Research Fellow,’ 
and who will be required to present the results of the 
research to the Institution. 

The Council reserve the power to modify any of the 
to time 


under 


Creorge 


above regulations and conditions from time 


if it is found desirable to do so. 


The meeting then left the King’s Hall and re- 
assembled in one of the lecture rooms of the College, 
where Mr. H. N. Gresley presented a paper entitled 

The Three-cylinder High-pressure Locomotive.” 
This paper, of which we reprint part in the present 
issue, provoked an interesting, if not very critical, 
discussion. 

It was opened by Mr. Clayton, of the Southern 
Railway, who spoke of the 8.E. and C.R. three- 
cylinder engine No.822, built by Mr.Maunsell and tested 
by him against a two-cylinder engine with which it was 
similar as far as possible, even the pressure of the former 
engine being reduced from the 200 lb. for which it was 
designed to 190 lb., that of the two-cylinder engine. 
No. 822 showed reduced wear and the coal consump- 
tion for the same work was 10 per cent. less than that 
of the two-cylinder engine, but the water consumption 
was 1] per cent. He was convinced that the 
reduction of coal consumption was due to the better 
blast produced by six light beats as compared with 
four heavy beats. The engine had a valve gear 
slightly different from Mr. Gresley’s, which it pre- 
ceded. It was originally devised by Mr. Churchward 
and Mr. Holcroft, and the actual gear on No. 822 was 
designed by Mr. Holcroft after he left the Great 
Western Railway. 

The gear was, mechanically, not quite satisfactory, 
for it was found that, owing to backlash in the joints 


more. 


annual report | 


This | 


be | 


and springiness in the levers, the central valve over- 
ran its travel when the engine was running at high 
speed in full gear. The valve had a clearance of as 
much as fin., vet it touched the valve chest 
A Caledonian engine fitted with a similar gear exhi 
bited the same defect and prompted him to ask if it 
were not better to tolerate a third valve gear than to 


covers. 


seek for simplification in that way. German loco- 
motive engineers leant towards the third gear; it was 


three-cylinder simple engines, 
also 


|} used in the E.R. 
and the Midland three-cylinder 
e mployed it. , 

Mr. Cecil Poultney pointed out that since the three- 
regular turning 


compounds 


| 
r 


cylinder locomotive gave more 

moment than either the normal four-cylinder 
| the two-cylinder engine, the the driving 
| whee ls might be safely increased with a decrease of 
| the adhesive factor. He had been asked some time 
ago to design a very powerful engine, and he exhibited 
drawings showing such a locomotive fitted with drop 


a 
or 


load on 


|} valves by means of which equal forward mean 
| effective pressures in the three cylinders could be 
obtained. 

Professor Lea called attention to the fact that in 


some examples given by the author the coal con- 
sumption fell, whilst the steam consumption remained 
constant or rose, and asked if the superior economy of 
the three-cylinder locomotive should not be attributed 
to the boiler. 

Mr. Sisson followed with interesting remi- 
niscences the Stockton and Darlington engines 
which were shown at the railway jubilee and which 


some 


ot 


were then the most powerful in the country. He 
pointed out, in reply to Professor Lea, that the 
uniformity of the draught in a three-cylinder engine 


meant that less unconsumed coal was drawn through 
the tubes. 

Colonel Bowden expressed his in the 
author's figures for smoke-box vacua, and asked if 
full advantage had been taken of the fact that the 
three-cylinder engine had reduced hammer-blow 
to increase the static axle load. He thought it might 
safely be taken over 20 tons with locomotives of that 
type. 

Dr. Hele-Shaw said a few 
the locomotive, and speaking of hydraulic transmission 
gear, said that whilst such gears of the normal type 
only gave 75 efficiency at the best, an 
efficiency of transmission of 100 per cent. could be 
secured by locking the gear when required so that 
there was a solid connection between the driving and 
the driven shafts. 

Mr. Stamer said he desired to corroborate what 
Mr. Gresley had said. The three-cylinder engine, 
which had lighter parts than a two-cylinder engine of 
equal power, was very popular in the running shed and 


interest 


a 


| 
| 


words about the future of 


per cent. 


“kept on its legs *’ better. Coal consumption was 
not everything, and he directed attention to the 
remarkable figures for reduced wear of tires given in 


the paper. He hoped that it would be possible to put 





and must be in | 


| wear, 


a draught gauge in the fire-box to show the effect. of 
the blast there. 

Captain Beames, referring to the figures for tire 
asked if the two-cylinder engine with which the 
three-cylinder engine contrasted was carefully 
balanced and if the tests were run on the same road. 
It was common experience that tires suffered more 
from flange than from tread wear, and the influence of 
curves was therefore important He did not agree | 
with the author's views on high pressures. He had 
just returned from the United States and there he 
found pressures of 250 lb. in common use, whilst one 
engine, the Horatio Allen, used 350 lb., but the boiler 
in that case was of the water-tube type. He did not 
like the third gear as advocated by Mr. Clayton, 
for he thought that the less there was between the 
frames the better. 

Mr. Gilchrist asked if any figures for the pence per 
ton-mile, everything included, could be given for the 
two types of engines, and Mr. Stenning invited the 
author, when he returned to the question of draught, 
to examine the temperatures all along the flue tubes. 

Mr. Livens wanted to know if locomotive engineers 
gave sufficient attention to the ratio between the 
diameter and length of their boiler tubes. It seemed 


was 


to him remarkable that, whilst the tubes of the 
L.N.E.R. Garratt engine were only 13ft. long, those 
of the “* Pacifics *’ were 19ft. long. Were the extra 
6ft. of any value ? 


Sir Vincent Raven, in bringing the discussion to a 
conclusion, said that his engines and Mr. Gresley’s 
only differed in the valve gear. He preferred three 
sets and he had never used any gear but Stephenson’s. 
Were he to return to locomotive building again he 
would still stick to that gear. The author's results 
bore out his own, and he was quite confident that the 
three-cylinder locomotive had distinct advantages. 
He then called upon the author to reply. 


Mr. 


Gresley, answering some of the points that had 
been raised, said that he had designed his own gear 
without any knowledge of Mr. Holcroft’s gear, which 
as a matter of fact had more joints than his. With 
his first engine he had experienced the over-running 
of the central valve, but had reduced it by using 
tight bearings. The gear joints were fitted with ball 
or roller bearings of the Hoffmann type and gave no 
trouble at all, and the wear was insignificant. He 
had fitted an engine with such bearings in all the 
joints of the valve gear and it had run for five years 











some 200,000 miles, with no trouble at all, except that 


on one occasion one bearing seized. He wished it 
to be noticed particularly that that trouble of over 
running only occurred at high speeds in full geai 
That was very unusual, for high speeds were usually 
run with the gear notched up. 

He agreed that there were eight working joints in 
his gear, as there in the Walschaerts gear, but it 
should be observed that if an internal Walschaerts 
an excentric and 
was worse than several ordinary pin joints. 


were 





gear were used was necessary, an 
excentric 

Replying to Professor Lea, he said that the figures 
for coal and water worked out at 7.4 lb. of water per 
pound of coal in the two-cylinder engine and 8.1 Ib. 
of per pound of coal in the three-cylinder 
engine. The advantage in favour of the latter 
due to the more even draught, which led to better coal 
consumption and ejection of unburnt fuel. 
In answer to Colonel Bowden, he said that so far the 
railways had not decided to allow heavier axle 
loads in three-cylinder engines, but since the Bridge 
Stress Committee, which was examining 
question, had found that the three-cylinder gave less 
hammer-blow than either the two-cylinder four 
cylinder designs, it might be anticipated that in due 
axle load would be per 


water 


was 


less 


the whole 
or 


course an increase of static 
mitted. 

In reply to Captain Beames he said that the tire 
tests were made on the same road and that the two 


cylinder engine was balanced carefully in the usual 
way. 
A hearty vote of thanks was proposed by the 


President, who said he hoped to see more practical 
papers of the kind that had been put before the meet 
ing that day read at the regular meetings of the 
Institution 


In the afternoon visits were paid to various works, 
large parties accepting the invitation of C, A. Parsons 
and Co., Ltd., and R. Hood, Haggie and Sons, Ltd.. 
whilst others, profiting by the fine weather, took a trip 
down the Tyne or inspec ‘ted Durham Cathedral. In the 





| ton 





was held in the Grand 
* company was received 


evening a civic reception 
Assembly Rooms, where a larg« 
by the Lord and Lady Mayoress. 

On Wednesday morning a special train took the 
members to Darlington, where several parties visited 
the Cleveland Bridge and Engineering Co., Ltd., 
the Darlington Forge, and Robert Stephenson and Co., 
Ltd., whilst others were conducted round the works 
of the London and North-Eastern Railway Company 
by Mr. Gresley. Mr. Stamer and other members of the 
company’s staff. The new wagon shops at Faverdale, 
which have a splendid equipment of wood-working 
tools, excited the greatest interest. 

At one o’clock all the parties met in the Faverdale 
where they were entertained to an excelient 
luncheon by the railway company. Mr. H. N. Gresley 
occupied the chair. After luncheon the wonderful 
collection of railway relics and the locomotives which 
had been assembled for the Centenary Celebration 
were inspected. On all sides expressions of admiration 
of the way in which the visits had been organised by 
the London and North-Eastern Railway Company 
were heard. In spite of the fact that something over 
three hundred people had to be looked after in separate 
parties, not the slightest confusion occurred, and the 
time-table was followed to the minute. 

On Wednesday evening the dinner of 
was given in the Grand Assembly 
president, Sir Vincent Raven, occupying 
It was a delightful affair. 

The two concluding days of 
devoted to visits and excursions. On Thursday large 
parties spent the whole day either at the works of 
Sir W. G. Armstrong, Whitworth and Co., Ltd., Swan, 
Hunter and Wigham Richardson, Ltd., R. and W. 
Hawthorn, Leslie and Co., Ltd., and A. Reyrolle and 
Co., Ltd., went to Rothbury and Cragside. whilst 
the Friday was given up to an inspection of the Roman 
Wall and Camp or to the Ashington Colliery. 

It must be said of the whole meeting that it 
amongst the most successful of the summer excur- 
sions of the Institution, a fact which we think may be 
ascribed in part to the decision of the Council to give 
a single morning only to the reading and discussion of 


shops, 


the Institu 
Rooms, the 
the chair. 


the meeting were 


or 


was 


a& paper. 








Tue Great Indian Peninsula Railway Company ceased 
to exist on June 30th, as on the Ist inst. its property was 
transferred to the State. The chairman, presiding at the 
valedictory meeting, said that when the line was opened 
in 1853, it was recorded that ‘* the Governor of Bombay 
was personally so unconvinced as to the importance of 
the occasion, and had so little faith in the possibility of 
success, that he left Bombay on the very eve of the event.” 


Tag Ministry of Transport railway statistics for March 
give also some figures as to the result of the operations 
for the first three months of the year. They show, 
pared with the corresponding period of 1924, an increase 
of 1.1 per cent. in the number of passengers, of 2.5 per 
cent. in the receipts from passengers, and a decrease 
1.2 per cent. in the season ticket receipts. The net result 
was an of 1.8 per cent. In passenger receipts, 
which was, however, earned by running 4.6 per cent. more 
miles. In goods traffic the situation was apparently 
better than is generally thought, as merchandise receipts 
increased by 2.9 per cent. Live stock had a rise of 15.6 
per cent., but, in amount, of only £62,764. Coal traffic fell 
by 7.7 per cent., with other minerals than coal, coke and 
patent fuel, just holding their own, 


com 


ot 


increase 
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RAILWAY CENTENARY CELEBRATIONS ON THE 


STOCKTON 


AND DARLINGTON RAILWAY 














STEPHENSON’S 


Centenary of the Stockton and 
Darlington Railway. 


THe Stockton and Darlington Railway was opened 
in 1825, on September 27th, a date which happens this 
year tofallonaSunday. It is probable, however, that 
the London and North-Eastern Railway would have 
celebrated the centenary of that epoch-making event 
nearer to the actual date had not the International 
Railway Congress arranged to meet in June. For that 
reason the date was anticipated and the celebrations 
were held on Wednesday, Thursday, and Friday of 
week, July Ist, 2nd, and 3rd. On the first day 
the Duke of York, who was accompanied by the 
opened an exhibition of railway relics 
which has been arranged by the London and North- 
Kastern Railway in the paint shop of the Faverdale 
Carriage Works. About this exhibition, which con- 
tains many things of the greatest interest, we shall 
have something to say in a later issue. 

On the second day the centenary was celebrated 
by a procession of old and new locomotives, which 
filed past a grandstand erected between Eaglescliffe 
and North-road on the Stockton and Darlington line. 
Few members of the International Railway Congress 
could escape from the important concluded meetings 
to witness that event, but on Friday the delegates 
were entertained to luncheon by the London and 
North-Eastern Railway Company at Faverdale and 
to inspect the exhibition and all the 
which took part in the procession. The 
former, understand, will remain open till the 
[8th of the month, and the public will be admitted 
for a small charge. 

rhe procession was an event which will never be 
forgotten by those, thousands in number, who were 
fortunate enough to witness it. The weather was just 
what cool and free from the glare 
of sun, which after a time becomes trying to spec- 
tators. The route along which the engines moved 
from Stockton to Darlington—-was lined with people. 
but in place of the coaches and chariots which crowded 
the 


motor cars 


last 


Duchess, 


were able 
engines 


we 


could be desired 


into ame position one hundred years ago were 
and motor bicyeles 

Almost punctually to the minute the head of the 
procession appeared in front of the grand stand. It 
was the engine built at Hetton by George Stephenson 
Nicholas Wood in 1822. How much of the 
original remains it is impossible to say—-probably 
not much, for the engine was rebuilt in 1857, and in 
1882 it underwent further repairs and improvements, a 


ana 


link motion being fitted. It continued in use for some 
years after that date, and on Thursday it travelled 
under it steam. It is illustrated herewith, and 
as few people have ever had an opportunity of seeing 
this of locomotive in movement on the road its 
progr with the keenest interest. 
Like the early engines, it has extremely long 
eylinders, with a stroke of 24in. for a diameter 
of 10}in. The driving wheels are 3ft. in diameter 
and the 10ft. 2in. by 4ft. 4in. It works 
at a pressure of 80 ]}b. per square inch. Its flue gives 
urface of 1574 square feet, and the grate 


Owl 
type 

was witnessed 
all 
boiler is 


a heating 


“ LOCOMOTION’? DRAWING REPLICA OF ORIGINAL 


area is 7.9 square feet. These are all present day 
dimensions and probably differ in some degree from 
those of the engine in 1822. It is interesting to note, 
when the much lighter engines which succeeded it 
later are that it weighs 


Driven by men in the gala costume 


a few years remembered, 
nearly 26} tons. 
of the period, it moved slowly and steadily in front of 
the Royal box. 

After it came Timothy Hackworth’s famous engine 
the Derwent, a mineral engine built in 1845 for the 
Stockton and Darlington Railway. It also travelled 
under its own steam. Mr. Ahrons has given its history 
in the articles from his pen which we are now publish 
ing THE ENGINEER, February 13th, 1925 
and we need Say more about it here. It 
removed from its pedestal in Darlington station to 


—see 


no was 





TRAIN 


Warren, has only just been complet «l at Swindon 
Since its boiler is of wood and its gauge is too great 
it was mounted on a crocodile and it had to travel 
without its great chimney. Fortunately the chimney 
was erected immediately on its arrival at Faverdale, 
and to what an admirable repro 
duction the “‘ engine’ is. The North Star was built 
for a foreign 6ft. gauge line by Stephenson's in 1837, 
but was altered to suit Brunel's 7ft. road, on which 
it remained in until .1870. Its history is 
familiar to all who joyfully suffer from loco-mania. 
Another no less famous single driver, the Cornwall, 
of Crewe, came next, moving her great 8ft. 6in. wheels 
All that is known of these 
celebrated locomotives may be found in THer*Enet 
NEER of February 6th and March 6th last.y Two more 


we were able see 


service 


under her own steam. 





ENGINE BUILT AT HETTON BY GEORGE STEPHENSON AND NICHOLAS WOOD IN 


take once more, possibly for the last time, its old 
familiar road. It ran perfectly under its own steam. 
Behind it at intervals of sixty to a hundred yards 
came other celebrated six-coupled engines, one of 
William Wheatley’s North British engines of 1867, 
a Bouch mineral engine of 1874, of Wilson 
Worsdell’s engines of 1905, Sir Vincent Raven’s 4—6—0 
three-cylinder express goods engine of 1921, and Mr. 
Gresley’s three-cylinder 2-6-0 of 1925; then 
four eight-coupled engines, starting off with Webb’s 
compound 0-8-0 of 1901, and concluding with Mr. 
Gresley’s Mikado, which we illustrated in our issue of 
June 26th. Then Sir Vincent’s electric freight 
engine of 1914 was hauled past with its collector bows 
lowered. Behind it came one of the most interesting 
reproductions we have seen. It is a full-sized 
model of the celebrated broad-gauge engine North 
Star, which, under the expert guidance of Mr, J. G. 


one 


came 


1822 


single drivers followed, one of Pat Stirling's 4-2- 2's 
of 1872 and the other Sam Johnson's No. 679 of 1899. 
Looking at. the latter, we felt against the justice of the 
verdict that Johnson's designs have never been sur- 
passed for grace and symmetry of line. Many other 
engines, none very old and some built but yesterday, 
followed ; Raven's electric locomotive with 
the quill drive, which is still waiting for the electrifica- 
tion of the main line from York to Newcastle, fitly 
concluding a series of six-coupled engines. Then the 
Aerolite, wholly unlike her appearance when she left 
Kitson’s shops in 1851, steamed past, to be succeeded 
by engines dated from 1874 onwards to the present, 
the last of this group being the vast Garratt, which 
has just been completed by Beyer, Peacock and Co., 
Ltd., for the London and North-Eastern Railway. 
Illustrations of her may be found in THe ENGINEER 
of June 26th, In sharp contrast to this huge machine, 


great 
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still in her suit of workshop grey, came a London 


and North-Eastern petrol rail “bus and petrol rail 
autocar and a Sentinel-Cammell coach, a very attrac- 
tive-looking vehicle. 

That was the last of the engines running light. 


first an L.N.E. 
the developments of the mineral wagon from 104 tons 
to 40 tons. After it appeared one of Wilson Worsdell’s 
0 8 0 engines, proud of the chevrons it won in France 


‘Trains followed ; train which showed 


in the war, hauling six cars in which the development 
of the wheel was shown by very picturesquely arranged 
tableaux. Then we skipped back sixty years and saw 
an engine of the Great North of Scotland Railway 
and its train ; behind it came a Midland train com- 
plete with one of George Hughes’ 4 and 
then the Windsor Castle of the Great Western, hauling 
the Then followed the rebuilt 
Bear, now Churchill, with the new 
Western train built to H. N. 
designs. A engine and train by R. FE. L. 
Maunsell followed, finally the Flying 
Scotsman hauled by City of Newcastle, one of Raven's 


6-0 engines, 


Great 
Creat 


Roval train. 
Viscount 
articulated Ciresley’s 
Southern * 
andl 


we saw 


1 6-2 engine lt was a splendid parade of old and 
new engines, from which one missed, alone, Stroudley’s 
little Terries 

To conclude the procession, alter a becomuny prebiase 
Stephenson * Locomotion, No. | engine of the 


Stockton and Darlington Railway. wae een approach 
mg, beralded by a ventleman in the costume of a 
lhumired years ago. mounted on a white horse and 
waving a large red flag. We wonder if any engineer 
aw the famous old engine, possibly the most femous 


the 
\ hundred years 


ot all engines world, coming brave ly am with 


out crootion ayo, only a hundred, 


Stamer, who was responsible for the organisation and 
deserves the unqualified praise and thanks of all engi 
imagine. But the men of the 
London and North-Eastern Railway, from the highest 
to the lowest, and the people of Stockton, Darlington 
and Yarm, historic names, will never know a prouder 
day. Fathers will tell their sons seventy years hence 
how they saw the procession of locomotives in the 
centenary of public railways. 

After the procession the celebrations were continued 
with a civic banquet at Stockton, at which the 
Duke and present, an inspection of 
the exhibition, and in the evening a huge banquet 
at which Lord Grey presided and at which excellent 
speeches in praise of railways and railwaymen were 
heard. 

Altogether a wonderful day, 
tablets of 


neers, we can well 


Duchess were 


a day to write down 





upon stone. 





An Old-established Electrical 
Works. 


Firvy vears ago the works of Johnson and Phillips, 
new covering 15 acres and giving employment to 
everal thousand people, was established on a small 


scale at Charlton. Since that time great deve lopments 


have taken place in the electrical industry, which in 
1875 was essentially an electric telegraph industry, 
shown in Fig. | 
devoted exclusively to telegraph work. The founders 
of the firm, Messrs. Johnson and Phillips, 


and the original small factory Was 


were tele- 








FIG. 1 JOHNSON AND PHILLIPS 





but what vast changes in the civil history of the gl 
does that little engine stand for ! 
forward her train of with 
passengers, before a cheering crowd, just as she did 
one hundred years ago, and remembering all that the 
beginning of public railways meant, could we but ask 
ourselves if we were not celebrating the greatest 
centenary that the world has ever known, possibly 
will ever know. They did not build better than they 
knew, Stephenson and Pease and the three or four 
other gentlemen associated with them. Men of vision, 
dreamers to their age, they foresaw the vast meaning 
of the work to which they had put their hand. Who 
can say but to their eyes, prophets and seers in a 
modern world, visions of lands reticulated with rail- 
ways were opened, and some foreknow ledge of what 


a“ 


she drew wayons loaded 


their little Locomotion would grow into was given 

The great little engine, belching discreet clouds of 
<moke, pulled her load of loose coupled wagons if 
of the to the 
which was her due, and there stopped. Then history 
for itself. The first with 
its crowd of gay folk in century-old costume bumped 
into and fell all the 
the second wagon load had scarce time to take warn- 
ing from the first before they, too, were toppling, and 
so on to the end of the train, where in the last two 
wagons the bandsmen, all save one, succumbed. The 
solitary stalwart was propped in the corner by a vast 
drum and could not fall! When the cheering had 
stopped, the band and the passengers “‘ rendered ”’ 
** Auld Lang Syne.” It was followed by “ John Peel,” 
but before the second verse had come to an end the 
driver had turned on the or was it 
petrol ?—and the calamity of the stop was repeated 
to roars of laughter. But as then the passengers had 
fallen forwards, now one after the other each wagon 
load fell backwards, till all were higgledy-piggledy, 
save the man with the vast drum---like the boiler 
of Trevithick’s steam coach—-who continued to 
thump out the time if he could make nothing of the 
ur. 

And so “ No. 1” hauled her train once again over 
the familiar road, to unfamiliar 
appeared on her way to Darlington. 

From start to stop the programme had been carried 
through without the slightest trace of a hitch. The 
pleasant trouble that it must have given to Mr. A. C. 


front grand stand receive homage 


once repeated wagon 


down 


Locomotion 


passengers, 


‘steam ”’ 


sights, and dis- 





TELEGRAPH FACTORY, 


Looking at her as ¢ 





1875 


graph engineers, w ho commenced business at Charlton, 
with a view to manufacturing telegraph plant and 
cables, particularly plant for use on submarine cable 
ships: For laying the early Atlantic cables, machines 
and gear were used which were not at all well suited 
for the job, but, about the time when the Charlton 
works were started, new and well-defined principles 
were beginning to come into vogue, and with the 
manufacture of new gear for cable-laying the firm 
commenced its heavy engineering business. To-day 
the majority of cable-laying steamers are equipped 
with cable paying out, picking up and handling machi 
nery made at Charlton. 

With the electric light the firm 


introduction of 














FIG. 3--ORIGINAL ENGINE AT J. AND P..5 WORKS 


attention to the manufacture of electric 
which were built in various sizes and in 
f throughout the ‘eighties and 
‘nineties, and it is well known that for a time the 
company’s dynamo department was under the direc- 
tion of the late Dr. Kapp. Arc lamps, including the 
well-known Brockice Pell produced at 
Charlton, were also made in considerable numbers, 
until the advent of the metal filament lamp rendered 
the arc obsolete. The firm was, in fact, one of the fore 
most arc lamp manufacturers in this country, and 
the ‘** Metroflam’’ magazine flame are lamp, de- 
signed by the late Mr. James Brockie, is still used 
for illuminating many important thoroughfares. 
The increase in the use of electricity naturally had 


turned its 
generators, 


increasing numbers 


lamp, first 


a marked influence on the demand for electric cables, 


and the rubber insulated cable, now so widely used 
was improved upon and ultimately made in its present 
Special machinery was designed by the firm 
to make and insulate these cables on principl 
still prevail. When electricity began to be used for 
power, and electric lighting becany 
greatly increased demand for main and other cables 
The in led, 
everyone knows, to the introduction of the alternat 
ing-current and 
tinually increased. After many interesting but tran 
ient types of cable insulation had been used with more 


iorm. 


whieh 
more general, at 


arose. necessity for economy TTL 


as 


system, transmission voltages con 


or less success, the paper-insulated oil-impregnated 
and lead-sheathed cable was introduced. Vulcanisxed 
the the 


non-decentralising type having proved 


bitumen cable only firtn 


* Elastumen ”’ 


is competitor 


very popular for mining work Paper-insulated 
cables for pressures up to 33.000 volts and prametion 
«liv iding and service boxes for use with them are now 
made at Charlton. Rubber cable and = flexibk 


wires are also now turned out in very large quantities 


Some few years agu the firm turned its attention to 
metal -sheathed 


wiring system, which is claimed to have many 


the development of a twin urtace 


tip eytie 


features. Cab-tire sheathed wires, trailing cables andl 


flexibles have, of course, been manufactured at 


Charlton for a very long time. 
Practically all the cable-making machines used at 
built the 


and so successful have these 


Charlton were designed and in firm's own 
works, 
that 
company and supplied to other cable makers in rhieany 
The the first 


this country to 


machines pros ‘ al 


many similar machines have been built by the 


parts of the world firm: was among 


electrical 


manulacturing concerns 





FIG. 2--PRESENT DAY CABLE-TESTING DEPARTMENT 


make polyphase induction motors and static trate 
formers, which turned large, 
scale ; the manufacture of dynamos and motors, how 
Incidentally, the com 
pany’s transformer designers, Messrs. Austin 
and H. Morgan Lacey have produced an exceptionally 
useful book on transformers, which is published by 
the firm with a view to assisting transformer users 
branch of electrical work 


are now out on very 
ever. having been discontinued. 


Stigant 


Switchgear is another 
in which the firm has been engaged for a considerable 
time, and with the development of the electrical 
the and capacity of the 
made at Charlton have increased There is also an 
extensive instrument department in which ammeters, 
voltmeters and frequency meters are made for John 
son and Phillips and other makes of switehboards 
Telephone cables have long been one of the company 

large cities are now 


industry SIZE switchgear 


principal products, and many 
linked with the company’s underground trunk tek 
phone mains. Although essentially a cable manu 
facturing concern, the company 
many years ago that electrical development in scat 


recognised a good 


tered districts must depend on overhead transmission, 
and in many cases overhead distribution as well, and 
therefore devoted itself to the design of overhead 
lines and pole-mounting transformers, which are 
now familiar to almost all electrical engineers. 

A few days ago we had an opportunity of viewing 
the company’s works, which, needless to say, have 
grown enormously within recent years. The illustra 
tion—Fig. 1—of the original factory is, however, of 
considerable historical interest, and also that of thy 
original works engine—-Fig. 3*-which was put into 
operation in 1875. Fig. 2 of one of the 
existing cable-testing rooms 


gives a view 





le&LeEPHONED pictures are ) thoroughly stublished a- 
part of the Press routine in the United States, that the 
American Telegraph and Telephone Company has reduced 
its rates The new rate schedule became effective on 
June 15th, and reduced the New York-San Francisco 
charge for a single picture from 100 to 60 dollar Between 
these points under contract the company w ill telephone a 
daily picture for 260 dollars. The service will be handled 
on week days at any hour except between 9 and 12.30 in 
the forenoon. 
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Southern Railway—New Electric 
Stock. 


stock the Western and Eastern 
Sections of the Southern Railway has been built to the 
Mr. R. E. L. Maunsell, the Chief Mechanical 
Engineer, to suit the requirements of the above services, 
Messrs. Herbert Jones and A. Raworth, electrical engineers 
of the two Sections, being responsible for the electrical 
equipment. By Mr. Maunsell's courtesy, we are now able 
to place before our readers the accompanying illustrations 
of these vehicles and to give the following particulars. 
The unit formation is in each case similar. It 
comprises one trailer coach arranged between two motor 
hes, and during the busy periods of the traffic in 
the morning and evening two of these units are coupled 
together, and further strengthened by a two-coach trailer 
unit 
The 


following 


lure new electri for 


designs of 


motor 


stock has been constructed at the works of the 
firms of carriage builders :—-Motor coaches 
(Eastern and Western Sections), Metropolitan Carriage, 
Wagon and Finance Company, Ltd., Birmingham ; 
trailer coaches (Eastern Section), the Birmingham Rail- 
way Carriage and Wagon Company, Ltd., Smethwick ; 
trailer coaches (Western Section), the Midland Railway 
Carriage and Wagon Company, Ltd., Washwood Heath, 
Birmingham 
The stock for the different Sections differs only 
f detail and overall The 
constructed of standard steel sections and have 
The leading ends of the units are fitted with 
but the 


mn 


dimensions. under- 


and draw-gear, trailing ends of the 


bogie at Sft. Each coach 
compartment, 8ft. 10in., a guard’s and luggage compart- 
ment, 6ft. ll}in., and eight third-class compartments, 
each Sft. Sin. Each of the latter is designed to seat_ten 


centres, comprises a 


driver's 


bottom, sides and door pillars, with battens of pitch pine, 
while the roof sticks are of English ash. The roof boards 
are of red deal, and the floors are formed of fireproof 
material, laid on corrugated steel sheets. All the outside 





MOTOR 


passengers, so that the seating capacity of the coach is 
eighty. The trailers for this section of the line are also 
somewhat longer than their counterparts on the South 








TRAILER COACH 


motor vehicles and both ends of the trailers are equipped 

the American Master Car Builders’ standard auto- 
matic couplers. All the bogies are of the “* built-up ” type, 
‘.€., steel sections and plates, and the spring suspension 
follows the usual British practice of laminated side springs 
supplemented by rubber auxiliary springs and helical 
bolster springs. The Westinghouse Brake and Saxby 
Signal Company’s brake equipment has been fitted through- 
out, and the brake gear wear is automatically taken up by 
slack adjusters. 

The motor for the South-Western Section 
measure 58ft. long over the body and 59ft. 9°/,,in. from 
the face of the buffer to the coupler contact. They are 
sft. 6in. wide over the cornice and are 12ft. 7}in. in total 
height. They are divided into a driver’s compartment, 
vit. 6}in. long by the full width of the coach, a guard’s 


with 


coaches 


and luggage compartment, 7ft. 7in. long,.and seven third- 
class compartments, each 5ft. 8in., and each designed to 
ten The seating accommodation per 
coach is therefore seventy. ‘Lhe coach is carried on two 
arranged at 41ft. 2}in. centres. The 
motor bogie are at 8ft. 9in. centres, and of the 
trailing bogie at &ft. The trailer coaches measure 
H0ft. lin. over, the width and height being the same as 
those of the motor coaches. They are divided as follows 
One third-class compartment, 5ft. 8in., at one end, 
followed by six first-class compartments, 7ft., and two third- 
class compartments, each 5ft. 8in., at the other end. The 
third-class compartments are each designed for ten pas- 
sengers and the first-class compartments for eight each, 


seat passengers. 
four-wheeled bogies 
axles of the 


centres. 


40 that the total seating capacity of the coach is seventy- 
eight. The unit tram of two motor coaches and a trailer 
therefore $8 first-class and 170 third-class, or 
total of 218 passengers 


can seat a 


So far as heivht and width are concerned, the motor 


EASTERN SECTION 


Western Section, measuring as they do 62ft. over the body- 
Their internal also slightly different. 
Instead of having one third-class compartment at one 
end and two third-class at the 


arrangement 


1s 


compartments other 





COACH--WESTERN SECTION 


panelling is of galvanised steel plates, a flush finish being 
maintained as far as possible 

The timber finishing of the first-class compartments is in 
polished walnut, relieved with sycamore panels, and the 
ceilings are of three-ply painted white. The seats are 
comfortably upholstered and are fitted with arm rests of 
the disappearing type, while the trimming is in Saladin 
tapestry. For the third-class compartments, Woods’ 
wire-woven and G. D. Peters’ seats are used for the Eastern 
and Western Sections stock respectively, and they are 
upholstered in velvet of the Southern Railway standard 
colour. The finishing is of polished mahogany. Frames 
are provided below the parcel racks in both classes for 
taking the company’s notices, maps and advertisements. 
The coaches are electrically heated and illuminated, smal! 
heaters being fixed under one seat in each compartment. 
The exteriors of the coaches are painted in the standard 
dark green of the Southern Railway, with black and gold 
lining. 

In addition to the new rolling stock above referred to, 
over 500 existing vehicles have been reconstructed 
motor and trailer coaches in the company’s works at 
Ashford. These vehicles are mounted on new under- 
frames, exactly similar to those of the new stock, and the 
passenger carrying capacity is also identical. One hundred 
and forty-four existing have also 
adapted to act as two-coach strengthening units for addi 
tion, when required, to the regular three-coach electric 
units. They can be used on either the South-Eastern and 
Chatham or the South-Western Sections of the line. Each 


as 


bogie vehicles been 








MOTOR COACH 


end, they have only one third-class compartment, 5ft. 8in., 
at each end. 
compartments, all, saving that in the centre of the coach, 
Tit. Olin., being 7ft. Ofin. The 


There are between the two seven first-class 


which measures seating 














TRAILER COACH—WESTERN SECTION 


‘hes for the South-Eastern and Chatham Section of the 
identical with the South-Western Section motor 
coaches, but they are slightly longer, measuring 62ft. 6in. 
long over the body and 64ft. 10'/,,in. from the face of the 
buffer the coupler contact. They are carried on two 
four-wheeled bogies, arranged at 44ft. centres. The axles 
of the motor bogie are at 9ft. centres, and of the trailing 


Coa 


line art 


to 


accommodation of the coach is seventy-six—fifty-six 
first-class and twenty third-class. Tho seating acaom- 
modation of a three-coach unit train is therefore 236— 
180 third-class and 56 first-class-- which is 18 in excess of 
the seating accommodation of South-Western Section 
unit train. 

The bodies of 


ill the coaches are constructed with teak 





EASTERN SECTION 


coach of the unit is divided into nine third-class compart 
ments, so that each has a seating capacity of 90, the two 
together, 


coaches of each unit seating, 180 passengers. 








Lloyd's Register of Shipping. 


‘THE new edition of Lloyd’s Register Book contains as 
usual very complete particulars of all the sea-going vessels 
of the world, of 100 tons and upwards, and in addition of 
the steel and iron vessels trading on the Great Lakes of 
North America. It thus includes a full record of about 
33,000 steamers, motor ships and sailing vessels. The 
volumes also comprise many lists of great practical value 
to the shipping community, such as :—Signal letters 
assigned to all sea-going vessels ; shipbuilders and marine 
engineers in all countries ; telegraphic and postal addresses 
of firms connected with shipping in all parts of the world ; 
particulars of dry and wet docks, ports, harbours, &c., at 
home and abroad; particulars of speeds of merchant 
steamers capable of 12 knots ; particulars of deadweight 
and cubic capacities of cargo steamers and motor vessels ; 
lists of bulk oil carriers ; lists of shipowners and managers, 
with the names and tonnages of their respective vessels, &c. 

The section of the book which is perhaps of the greatest 
attraction to the general public is that containing the statis- 
tical tables. The contents of them will repay careful study. 
The following summary of some of the results which are to 
be obtained by an analysis of these tables, and by a com 
parison with similar tables issued by Lloyd’s Register in 
previous years, will be found of interest. 


CLASSIFICATION OF VESSELS 


We may, perhaps, before dealing with the other statis- 
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tical tables draw attention to the figures shown in Table 
No. 4 respecting the number and tonnage of vessels classed 
by Lloyd's Register of Shipping. The new edition of the 
Register Book contains 32,916 vessels of 100 tons each and 
upwards, with a total tonnage of 64,641,418 tons and the 
number and tonnage of existing vessels which are now or 
have been classed by the Society is 15,774 of 39,252,462 
tons. Practically all these vessels were built under the 
inspection of the surveyors of Lloyd's Register—a most 
convincing proof of the world-wide appreciation of the 
work of this So« ety. 














Comparison of Gross Tonnage Owned at June, 1925, and 
June, 1924, 
Where owned 
Great Britain Other Total. 
and Ireland. countrit 
1W25 
Steamers and motor 
shai pees 10,304,670 $3,075,706 62,380,376 
Sailing vessels 136,041 25,001 2,261,042 
Total 19,440,711 64,641,418 
1924 
Steamers and motor 
ships 18,054,158 9,982 61,514,140 
Sailing vessels 151,680 ; ,747 y 27 
Total 19,105,838 44,917,729 
This table shows that during the last twelve months 
there was an increase in the steam and motor tonnage 


owned in the world of 866,236 tons, and a decrease in the 
sailing tonnage of 248,385 tons, making a total world net 
increase of 617,851 tons. An appreciable increase, as com- 
pared with 1924, took place in the tonnage owned in many 
countries In Great Britain and Ireland the increase 
amounted to 334,873 tons ; in Italy to 196,449 tons ; and 
in Norway to 175,249 tons. A considerable reduction was, 
however, shown in the United States tonnage, which is now 
579,487 toms less than it was twelve months ago. 


SAILING TONNAG! 
The reduction in sailing tonnage since pre-war times, 
ay, June, 1914, amounts to about 1,718,000 tons gross. 
The present percentage of sailing vessels to the world’s 


total tonnage is only 34 


1.105.000 tons 


Of the world’s sailing tonnage 
equal to 487 per cent. of the total tonnage 
the United States, and the other 


countries which still have an appreciable amount of sailing 


are now owned in 


tonnage are France, 192,000 tons; Great Britain and 
freland, 136,000 tons ; Canada, 106,000 tons; and Italy, 
98,000 tons. If barges which are generally towed, and 
other craft included in tke sailing tonnage because not 


fitted with engines for self-propulsion, be excluded, the 
world tonnage of real sailing vessels only amounts to about 
1,611,000 of which 659,000 tons 
41 per cent of the total are owned in the United States. 


tons, 


TONNAGE OF STEAMERS AND Motor Suips 


Although there wood 
and « omposite steamers In existence at the present time, 
inter 


national trade of such tonnage, it would perhaps be more 


are still over one million tons of 


in view of the comparatively small importance iz 


accurate, for the purpose of comparison between the rela- 
tive positions of the various merchant marines, if only steel 
and iron sea-going vessels were taken into account. 


Sea-going Steel and lron Steamers and Motor Ships Owned by the 


Principal Maritime Countries 
Difference 
Country June, 1914 June, 1025 between 
1925 and 1914 
Tons gross Tons gross Tons gross. 
Great Britain and 
Ireland 18,877,000 19,274,000 397,000 


1,407,000 2,230,000 


British Dominions 
America (United 


823,000 














States) 1,837,000 11,605,000 9,768,000 
Austria-Hungary 2, 
Belgium 341,000 538,000 197,000 
Denmark 768,000 1,008,000 240,000 
France 1,918,000 3,26 1,344,000 
Germany 5,098,000 2,993, 2,105,000 
Cireece 820,000 890,000 70,000 
Holland 1,471,000 585,000 1,114,000 
Italy 1,428,000 1,466,000 
Japan 3,741,000 2,099,000 
Norway 2.555.000 632,000 
Spain 1,120,000 237,000 
Sweden 1,215,000 23,000 











818,000 


15,874,000 


Other countric 2.057.000 875,000 


Total abroad 23,637,000 39,511,000 


World's total $2,514,000 


2 58,785,000 16,271,000 

It will be seen that all the principal countries, apart from 
Germany, show an increase in the tonnage now owned as 
compared with L914. The sea-going tonnage of the United 
States has increased by over 9} million tons. The other 
countries in which the largest increases are recorded are : 
Japan. 2,099,000 Italy, 1,466,000 tons: France, 
1.344.000 tons ; Holland, 1,114,000 tons. Taken to 
yether, the Scandinavian countries—-Norway, Sweden and 
Denmark—show an increase as compared with 1914 of 
1,035,000 tons. In 1914 the United Kingdom owned nearly 
444 per cent. of the world’s sea-going steel and iron steam 
tonnage ; the present percentage is under 33. The United 
States now occupy second place with 11,605,000 tons 
equal to nearly 20 per cent. The other leading countries 
are :——Japan, 3,741,000 tons; France, 3,262,000 tons ; 
rermany, 2,993,000 tons ; Italy, 2,894,000 tons : Holland, 
5,000 tons ; and Norway, 2,555,000 tons. Notwith 
standing recent increases in the tonnage owned in Germany 
the above table shows the change which has taken place 
in the maritime position of that country, where the tonnage 
now owned some 2,105,000 tons less than in 1914. 
Obviously the above figures do not take into consideration 
the question of the efficiency of the various merchant 
navies, as, in addition to such factors as size, age, type and 
speed of the vessels, other circumstances, which do not lend 
themselves to a statistical analysis, would have to be taken 
into account. 


tons ; 


and 





Is 


AGE AND Si7t OF STEAMERS AND Moror Suips. 


A considerable increase has taken place in recent years 
in the number of sea-going steamers and motor ships of 
4000 tons each and above. In 1914 there were 3608 such 


vessels, and now the number reaches 6069, of which 356 


equal to about | 


are of 10,000 tons each and upwards, including 36 of 20,000 
tons each and upwards. Of the 356 vessels 211 are under 
the British flag. It may be noted that more than one half 
of the total number of steamers and motor ships in 
existence consists of those of less than 1000 tons each. 

Table No. 13—a table which appeared for the first time 
in last year's issue of the Register Book-——-shows that of 
the motor ships now in existence there are 264 of 4000 tons 
and above. Forty-three of them are of 8000 tons and up- 
wards, their total tonnage amounting to 441,520 tons. 
From Table No. 3, in which all existing steamers and motor 
ships are classified according to their size and age, we gather 
that there are 4003 vessels less than five years old and that 
their tonnage represents just under 21 per cent. of the total 
| tonnage in existence. Vessels of twenty-five years and over 
| amount to 7068, but their tonnage is under 13] per cent. 
of the total. Of the vessels built in 1£00 or before, nearly 
65 per cent. are of less than 1000 tons each, and the average 
size of the others is 2705 tons, while of the vessels built 
during the last five years only one-third are of less than 
1000 tons each and the average of the others reaches 4708 
tons. Of the 823 vessels of £000 tons and upwards now in 
existence, 322 have been built during the last five years. 
Of the tonnage owned in Great Britain and Ireland 254 per 
cent. is less than five years old. The merchant navies which 
have the largest proportion of new tonnage—less than five 
years old—are as follows :—Germany, 50.6 per cent. ; 
Holland, 334 per cent. ; France, 27 per cent. ; Denmark, 
26.7 percent.; and Norway, 24 per cent. 

The group of vessels which form the largest tonnage is 
that of between 4000 and £000 tons each, amounting to 
17,768,634 tons, equal to 28} per cent. of the world’s total 
steam and motor tonnage, while the big liners, say, those 
of 15,000 tons each and upwards, only represent 3.4 per 
cent. of such total tonnage 











| Tyre or VESSELS AND OF MACHINERY. 


Tables No. 6 and 7 show: 1) The type of machinery 
| used for the propulsion of vessels ; and (2) particulars of the 
oil tankers, of the trawlers and other fishing vessels, and 
of the steamers fitted for burning oil fuel. The first table 
shows the great development which has taken place in the 
use of steam turbine engines and of internal combustion 
1404 steamers of 9,100,274 tons 

engines and 2145 vessels—including 
of 2,714,073 tons, fitted with internal 


=»! 


engines. There are now 
fitted with 


auxiliary 


turbine 
vessels 


while during the last twelve months the tonnage of steamers 
fitted with reciprocating steam engines has actually de- 
creased by about 152,000 tons, there has been an increase 
of 738,000 tons in the tonnage of motor ships and of 305,000 
tons in the tonnage of vessels fitted with steam turbines. 
An analy sis of the ty pe of machinery now employed shows 
that there are now recorded in Lloyd's Register Book 28 
$40,000 tons, which are 
fitted with a combination of steam turbines and re« iprocat 
ing engines. Another interesting particular is that in the 
case of 36 vessels, with a tonnage of 110,000 tons, a com- 


ie tone respectively in 1914. It may be stated that, 
| 
| 
] 


vessels, with a total tonnage of 


paratively new system of propulsion has been adopted, 
viz Electric motors connected to the screw shaft, these 
motors being supplied with current from generators which 
are driven either by steam turbines or oil engines. Of the 
939 tankers—of 1000 tons and upwards—-with a total ton 
nage of 5,177,630 tons, 315 of 1,708,978 tons are registered 
in ( at. Britain and and 374 of 2,281,324 tons 
are registered in the United States. Of the 3490 steamers of 
17,804,122 tons fitted for burning oil fuel 730 of 4,679,695 
tons are registered in Great Britain and Ireland and 1855 
of 8,909,050 tons are United States of 
| America. 

The figures in these two tables enable a « omparison to be 


Treland, 





registered in the 


made between the respective employment of coal and oil 
fuel at the present time as compared with 1914 : 


i9i4 1925 
of total gross of total gross 
tonnage. tonnage 
Sailing vessels and sea-going 
barges 8.06 3.50 
Oil, &« in internal con 
bustion engines 0.45 4.20 
Oil fuel for boilers 2.65 27.54 
Coal 88.84 64.76 
oo. 00 100.00 
It will thus be seen that only 64} per cent. of the tonnage 


of the merchant marine now depends entirely upon coal, 
1914 the The tables 


show the total tonnage of certain types of vessels, which 


while in percentage was nearly 89. 
information would be most useful in estimating the tonnage 
The 


of the tankers of 1000 tons gross and upwards 


available for general cargo and passenger purposes. 
tonnagt 
amounts to 5,178,000 tons, and, in addition, there are some 
50,000 tons of vessels of less than 1000 tons each. The 
tonnage of trawlers and other fishing vessels amounts to 
796,000 tons. An analysis of the vessels recorded in the 
Register Book shows that some 353,000 tons represent tugs 
and salvage and 325,000 barges, 
dredgers and similar craft. Although few paddle vessels 
are now built, the total tonnage of such vessels in existence 
still amounts to about 406,000 tons. 


tons steam 


vessels, 





| navies during the last thirty-five years. 
1925 the number and the gross tonnage | 








TONNAGE OWNED IN THE WORLD AT VARIOUS DaTEs. 


Another table—No. 8—will be found useful for the 
purpose of ascertaining the development of the merchant 
It shows for each 
of the years 1891 
of the steamers and motor ships, and of the sailing vessels 
owned in the world distinguishing also the principal mari- 
time countries, and from it some remarkable increases can 
be observed. In 1891 the gross tonnage of steamers 
amounted to 13,816,000 tons, and the net tonnage of sailing 
vessels to over 9,000,000 tons. The steam and motor ton- 
nage has increased by over 48} million tons, while the sail- 
ing tonnage has decreased by over 7} million tons gross. 
Apart from the enormous increase which has taken place 
in the United States sea-going steam tonnage—11! million 
tons—and the recent decrease in the German tonnage, both 
due to the war, the following are the most noticeable 
changes during this period of thirty-five years :—(a) The 
sail tonnage registered in Great Britain and Ireland and in 
Norway, which in 1891 amounted to about 2,611,000 tons 


combustion engines as compared with 730,000 tons and | 


gross and 1,468,000 tons gross respectively, is now reduced 
to 136,000 tons and 62,000 tons respectively : and (b) well 
over 11,000,000 tons of steamers and motor ships have been 
added to the shipping owned in Great Britain and Ireland, 
and the steam tonnage ef the following countries is now 
more than six times as large as it was in 1891 :-—Denmark, 
Holland, Italy, Japan, Norway and Sweden. The most 
remarkable increases have taken place in Japan and Hol- 
land, the steam tonnage of which countries now reaches a 
figure equal respectively to nearly 26 times and nearly 12 
times the total in 1891. The 12 months period 
prior to the war, during which the greatest increase took 
place in the merchant navies of the world, was from June, 
1912, to June, 1913, when 2,354,000 tons gross were added. 


owned 


The average yearly increase during the ten years 1894 to 
1904 was 1,005,200 tons, and during the ten years 1904 
to 1914 it reached 1,410,600 tons. 
1919 to 1925, the average yearly increase has amounted to 
no less than 2,287,000 tons, owing to the enormous amount 
of new tonnage recorded from June, 1920, to June, 1922, 


Since the war, say from 


during which period over 7,000,000 tons were added to the 
world’s merchant navies. 





TONNAGE Broken UP. 


The new statistical tables include a table—No. 12 
| showing for the first time the tonnage of steamers and 
| motor ships broken up each year, from 1902 onwards. The 


figures vary to an enormous extent from year to year. 
During the period 1905-1909 the minimum was 120,003 
tons, and the maximum 251,900 tons ; during 1910-1914 
the variation is from 87,737 tons to 245,891 tons. During 
the years 1915-1920 practically no tonnage was broken up, 
the yearly average only amounting to 10,000 tons. Quite 
different conditions are shown for recent During 
1921 the tonnage broken up amounted to 77,500 tons ; it 
increased to 315,000 tons for 1922, and to 963,000 tons for 
1923, and for the year 1924 the total reached 1,174,000 
tons. It is obvious that these figures have an important 
bearing on the shipping position, and that if they were to 
continue on this high level for a few years they would go 


years. 





some way towards solving the problems that confront ship 
owners ; but the most recent returns show a decided falling 


off in the amount of tonnage being broken up. 


CONCLUSION 


The following is a summary of the statistical tables 
issued in the appendix of the 1925 edition of Lloyd’s Regis- 
ter Book. Table No. 1 shows the number, gross tonnage, 
description and material of the vessels of 100 tons and 
upwards, belonging to each of the several countries of the 
world. Table No. 2 illustrates the demand of each country 
for certain sizes of vessels. The table classifies the steamers 
and motor ships owned in the world, distinguishing the 
principal maritime countries, according to certain divisions 
of gross tonnage. Table No. 3 shows the number and ton- 
nage of steamers and motor ships according to certain 
divisions of tonnage and of age. Table No. 4 shows the 
number and tonnage of all vessels in existence which are 
or were formerly classed with Lloyd's Register Table 
No. 5 shows the number of vessels according to certain 
divisions of tonnage and the total tonnage classed by different 
Table No. 6 shows the type of 
machinery used for the propulsion of vessels, dividing the 
with 


classification societies. 


vessels according to whether they are steamers re 


ciprocating engines or turbine engines ; or motor ships ; 


or sailing vesels fitted with auxiliary steam or motor 
power. Table No. 7 shows the number and tonnage of oil 
tankers, of trawlers and other fishing vessels, and of 


steamers fitted for burning oil fuel. Table No. 8 shows for 
each one of the years 1891 to 1925 the number and tonnage 
of the vessels owned in the world distinguishing the prin 
cipal maritime countries. Tables Nos. 9, 10 and 11 are 
extracted from the annual shipbuilding returns issued by 
the Society. They show the total number and tonnage of 
vessels launched by the of the world 
each year from 1892 onwards ; and the number of vessels 


various countries 
according to certain divisions of gross tonnage launched 
yearly since 1909 in Great Britain and Ireland, and also 
abroad during the years 1918-1924. Table No. 
the number and tonnage of steamers and motor ships lost 
and broken up throughout the world during the last twenty 

three years, distinguishing the losses of‘the principal mari- 
Table No. 13 shows the number and ton- 
nage of motor ships according to certain divisions of ton- 





12 shows 


time countries. 
nage, distinguishing the principal countries owning such 
Table No. 14 shows the 
nage of new vessels classed by Llovwd’s Regist« r during the 
calendar year 1924. 
in the shipbuilding industry during that year the tonnage 


of these 77,746 tons. 


tonnage number and gross ton 


Notwithstanding the great depression 


vessels reached the total of 1, 








A contract has been placed by the London, Midland 
and Scottish Railway for the widening of a further 24 miles 
of line between Walton and Snydale, near Wakefield. This 
is part of a big engineering undertaking, a part of which 
consists in the cutting out a slice of the hill through which 
| runs the famous Chevet Tunnel, constructed by Stephen- 
| son nearly ninety years ago, thus exposing the permanent 
| way to the open sky. When the work is completed the line 
| will pass through what it is believed will be the deepest 
| cutting in England, for it will be 93ft. deep and 90 vards 
| wide across the top. A new coal mine is being driven under 
the Chevet Tunnel, and it was for reasons of safety that 
the L.M.S. engineers decided to dig away the hill. At the 
same time the opportunity was taken to widen the per- 
manent way for a distance of 4 miles, and lay two addi- 
tional lines of rails. The tunnel, which is 702 vards long, 
is on the main line from London to Leeds, and is covered 
by over 1,000,000 tons of earth and rock, which will have 
to be dug away before the brickwork of the tunnel is 
uncovered. Despite the magnitude and difficulty of the 
task, the work is being tarried out without interruption 
of the ordinary traffic over the line. Elaborate precau- 
tions are being taken, however, to ensure the safety of 
trains. All rock-blasting operations are suspended when 


ever a train approaches from either direction, and by means 
of electrical devices, connected with the signal-boxes out- 
side, immediate warning is given of any obstruction falling 
on the line where the roof of the tunnel is being uncovered: 
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The Three-Cylinder High-Pressure 
Locomotive." 
.BLE., 


HERBERT N. GRESLEY, ¢ Member of Council. 


By 


Tue Institution, in arranging the summer meeting this 
year at Newcastle on-Tyne, has been actuated by a desire 
to pay a fitting tribute to its first president. 

This year marks the centenary of the greatest triumph of 
his distinguished career in the opening of the Stockton 
and Darlington Railway. The greatest feature ‘of that 
triumph which is being celebrated was the successful 
evolution of his locomotive, which alone made possible the 
development of railways as a cheap and rapid means of 
transportation. It is therefore appropriate that a paper 
dealing with steam locomotives should be presented on 
this occasion. 

In the selection of the subject of three-cylinder high- 
pressure locomotives the author has been actuated by the 
fact that this type is rapidly gaining favour in many parts 
of the world, and further, that its progenitor, the first 
three-cylinder locomotive, was by George 
Stephenson and built by Robert Stephenson and Son in 
Newenstle-on-Tyne in the year 1846. 

Karly History.—It cannot be said that he originated the 
idea, as a patent was taken out in 1839 by Isaac Dodds 
for a six-wheeled locomotive having three cylinders. The 
middle wheels were to be actuated by an inside cylinder 
titted under the smoke-box, and the leading wheels by two 
outside cylinders fastened to the rear end. There is no 
record, however, that an engine of this design was ever 
built. The credit therefore for the design and construction 
of the first three-cylinder locomotive must be given to 
George Stephenson, who, jointly with one of his assistants 

William Howe —took out a patent in 1846. Two engines 
were built to this design in that year for the York, New- 
castle and Berwick Railway. 

These engines had two small outside cylinders and one 
large inside cylinder, the capacity of the two outside 
being together equal to that of the inside cylinder. Both 
outside connecting-rods were attached to crank pins, 
which coincided with each other ; thus these pistons moved 
simultaneously in the same direction; the object of this 
arrangement being to any tendency to rolling, 
also to any lateral swaying of the front end of the engine, 
sometimes known as ** nosing”; rolling of the engine was 
attributed to the alternating upward thrust of the cross- 
heads on the slide bars, and nosing at slow speeds to steam 
being admitted to the front of the pistons alternately, and 
at higher speeds to the unbalanced reciprocating weights. 

The Newcastle Chronicle of May 7th, 1847, describes a 
run from London to Birmingham that occupied two hours 
and twenty minutes, but the running time of which, 
after dedusting stoppages, was only about two hours. 
One of these three-cylinder engines, which had been lent 
to the London and North-Western Railway, worked the 
train from Wolverton to Birmingham, and ran the first 
tl miles in forty-two minutes. It is very remarkable 
that the first three cylinder locomotive, built nearly 
eighty years ago, ran a train at a speed only equalled 
by the fastest trains which are running to-day. 

One of these engines was rebuilt about seven years later 
with a shorter boiler, and the fire-box placed between the 
driving and trailing wheels. There is not much known 
about this engine, but it was very favourably commented 
on for its steady riding, and was sclected for working 

Royal trains between York and Berwick when Queen 
Victoria travelled by the East Coast route. 

It is of interest to note that these engines had only two 
valve gears, the slide valves of the two outside cylinders 
being operated simuitaneously by a rocking shaft con- 
nected to the expansion link on one side only. 

In 1868 a three-cylinder six-wheel coupled engine was 
designed and built on the Blyth and Tyne Railway. This 
had the same crank disposition as Stephenson’s. It was 
built for mineral traffic, but it was found that the boiler 
was not capable of feeding the three cylinders, and it was 
eventually rebuilt with two cylinders only. 

The next three-cylinder high-pressure engines of which 
there is any record were four built for the Pennsylvania 
Coal Company about 1879; they were small four-wheel 
coupled shunting engines. About ten years after the same 
company built a small three-cylinder passenger engine, but 
details of this are lacking. 

About 1894 the Erie and Wyoming Railway had three 
2-6-0 three-cylinder locomotives built for them by the 
Baldwin Company. The cylinders were of equal diameter 
aud the cranks set at 120 deg.; thev are stated to have done 
good work, but there was trouble with the crank axles, 
and American opinion not being in favour of these, they 
were rebui!'t as two-cylinder engines. ‘ 

It was not until 1902 that there was any further develop- 
ment in the construction of three-cylinder simple engines. 
In that year Mr. James Holden, of the Great Eastern Rail- 
way, produced a remarkable experimental 0- 10-0 tank 
engine for use on suburban traffic, which was to give an 
acceleration up to 30 miles per hour in thirty seconda, 
equal to that of any electric service. Rapid acceleration 
was obtained, but for several reasons the experiment was 
abandoned, and the engine converted into a two-cylinder 
coal engine. 

During the same year the Berlin Metropolitan Railway 
obtained twelve 2-6-2 tank engines, but these proved to 
be unsatisfactory, and were converted six years later into 
two-cylinder engines. 

Up to this time it will be noted that three-cylinder simple 
engines had not given such results as to justify their higher 
cost and greater number of working parts. Generally 
speaking, the boilers were toc small, and they cannot be 
regarded as having been successful locomotives. 

Recent Developments.—Since 1907 there has been a rapid 
(levelopment in this country, and more recently this deve- 
lopment has extended to the Continent and America. 
The reason for this is not far to seek. Owing to greater 
demands for power and the limitations of load gauges there 
was increasing difficulty in getting the power required from 
two cylinders only, and already several four-cylinder 
engines had been built and proved satisfactory. They 
very little better than two-cylinder engines so far 


designed 


remove 


were 


* The Institution of Mechanical Engineers, Newcastle 


meeting. 





as turning effort was concerned, and having four cylinders 
and pistons were costly to build. 

Realising the advantages which the three-cylinder 
arrangement gave, Mr. J. G. Robinson, of the Great Central 
Railway, in 1907 introduced some heavy tank engines 
having this cylinder arrangement, with cranks at 120 deg., 
for propelling heavy mineral trains over the humps of 
the Wath Concentration Yard, which had just been 
opened. Four engines only were built, but they proved to 
be most satisfactory for the work required and are in use 
to this day. An “ Atlantic” engine was subsequently 
converted to three high-pressure cylinders, but the 
arrangement was not successful. 

In 1909 the Philadelphia and Reading Company built 
one 4-6-0 and two ** Atlantic " type three-cylinder engines, 
but no further examples were built. 

‘Lhe recent development of the use of three-cylinder 
imple engines in England is due principally to the 
initiative of the president, Sir Vincent Raven, on the 
North-Eastern Railway. Realising the benefits which 
obtained with this arrangement, in the year 1909 he built 
ten 4-8 0 heavy tank engines, and in 1910 twenty 4-6-2 
tank engines for heavy mineral working. The following 
year he introduced the well-known 4 4-2 “ Atlantic ” 
type three-cylinder express passenger engines, of which 
there are now fifty in service. 

Subsequently he applied this system to 4-4 4 passenger 
tank engines and heavy 0-8-0 main line mineral engines, 
and 4-6—0 express goods engines, and finally two 4-6-2 
** Pacitic * type express engines. Under his direction 212 
three-cylinder simple engines were built for the North 
Eastern Railway from 1909 to 1922. 

The author had for some years appreciated the advan 
tages to be gained by this system, but felt that if two 
instead of three main valve gears could be used, as in the 
two and four-cylinder engines, one of the principal objee 
tions which from time to time has been urged against three- 
cylinder engines woula be removed. In 1915 he designed 
an arrangement overcoming the objection referred to, 
and in 1918 the first three-cvlinder simple engine with 
two main valve gears only was put into service on the 
Great Northern Railway. This was a 2-8-0 type 
mineral engine.¢t Engines of a similar type and power with 
two cylinders had been running for a few years on that 
system, but the improved results obtained in the matter 
of fuel consumption, meintenance and general 
reliatility were such that no more two-cylinder engines 
have constructed for this and the three 
cylinder type has been adopted. 

Tn 1920 the author built ten powerful 2-6-0 type three- 
cylinder express goods engines having coupled wheels 
5ft. 8in. in diameter, and boilers 6ft. in diameter. For a 


costs, 


been service, 


period these engines worked the heaviest express passenger | 


trains up to 600 tons in weight and attained speeds over 
short sections up to 75 miles per hour with such trains 

Subsequently in 1922 he introduced the three-cylinder 
* Pacific ** 4-6-2 type of express passenger engine, of 
which there are now fifty-two in service on the London 
and North-Eastern Railway. Ali these engines were fitted 
with the author’s valve gear previously referred to. 

In 1921 and 1922 three-cylinder simple engines were 
introduced by Mr. Pickersgill on the Caledonian Railway 
and by Mr. Maunsell on the South-Eastern and Chatham. 

The greatest development, however, has been in Ger- 
many, commencing during the latter part of the war, and 
the author is given to understand that large numbers of 
three-cylinder simple engines are now working in that 
country. These engines were fitted with two main valve 
gears only, differing in arrangement but embodying the 
principle of the author’s gear. 

In America the American 
built several very powerful engines, principally of the 
4-8-2 and 2-8-2 types, for the Lehigh Valley, New York 
Central, and other railways, utilising this gear. 

Three-cylinder engines are also being introduced on 
railways in South America, Denmark, Sweden, Spain, 
and Manchuria. 

Tests with Three-cylinder Engimes. It 
the development described above that the advantages of 
three-cylinder simple engines are being universally realised. 
In order to ascertain the extent of these advantages the 
trials between two and three- 


Locomotive Company has 


is evident from 


author has carried out 


Taste I 


4-4-2. 2-8-4). 
Two- Three- Two- Three- 
cylinder. cylinder. cylinder. cylinder. 


Leading particulars 


Heatiny surface, my. ft 
Fire-box : ; 5.0 
Tubes 
Flues , ; 
Total evaporative 
Superheater 
Total 

Grate area, square feet 

Boiler pressure, Ib 
square inch .. 

Cylinders 
Diameter, inches 
Stroke, inches 
Volume, cubic feet 

Cut-off per cent. in full 
forward gear —— 

Crank angle, degrees 

Driving wheels diameter, 
i <o  00. «6 

Weight of engine and ten 
der, tons oe ee s« 

Weight on coupled wheels, 
tons _ ee ee 


cylinder express passenger engines of similar type -and 
power, also between two and three-cylinder mineral engines 
of the 2-8-0 type, which are identical in every respect 
other than the arrangement of the cylinders. The par- 
ticulars of the engines which were tried are given in 
Table I. f 
Dynamometer car records were taken showing the varia- 


+ This engine was very fully described and illustrated in our 
issue of July 26th, 1918. Mr. Gresley states that he has now 
applied his valve gear to about 140 three-cylinder locomotives. 
Ep. Tue E. 








tion m the draw-bar pull; particulars were also taken of 
the coal and water consumed and train loads. ! 

The ‘* Atlantic ” engines have been tested on expres 
passenger trains between Newcastle and Edinburgh, th: 
distance of the run being 122 miles. This line contain 
some fairly heavy gradients, especially north of Berwick, 
and there are a good number of speed restrictions. On 
the down trip there are 4 miles of 1 in 170 and about 
15 miles of an average of | in 200, directly after the speed 
restriction at Berwick. On the up journey there 
4 miles of | in 96 and about 2 miles of | in 150. 

The engines selected for test were in good running order 
the three-cylinder engine having run 17,791 miles sinc: 
last general repair, and the two-cylinder 17,596 miles 
The same driver and fireman worked both engines. Each 
engine was tested for five days with trains weighing about 
360 tons, including dynamometer car. The coal and water 
consumption was taken in relation to the draw-bar hors« 


power and weight of train, the results being as given in 


Table IT. 
Tanie Il 
Three 


evilinder 
Atlante 


! vu 
evlinder 
\thantic 


Coal and water consumption 


Coal, pounds 
Per draw -bar horse -power-hour 
Per 1000 ton train miles 
Water, gallons 
Per draw 
Per 1000 ton train miles 


bar horse-power-hour 


The eight-coupled mineral engines were tested between 
Peterborough and London, the distance of the run being 
74 miles. Each engine was tested four days, two up trips 
being made with coal trains weighing about 1300 tons 
gross, and two down trips with empty wagons weighing 
about 420 tons. Both engines were in a good state of 
repair, the mileage with the two-cylinder engine being 
20,298 and with the three-cylinder one 22,782. 

There are some long gradients of 1 in 200 on the up trip. 
which entail hard pulling considering the weight of the 
trains. A stop has to be made for water at Cambridge 
Junction, just before Hitchin, necessitating a start on a 
gradient of 1 in 200. The measuring spring on the dynamo 
meter car has a clear range of 18 tons before coming to the 
end of its stroke, and was pulled right out to this load when 
starting. The same driver and fireman were employed 
throughout on these tests, aml the coal and water 
compared with the work given out at the draw-ber and 
with the weight of train 

Brief particulars are given in Table III 


PAaBLt 


Dhre« 
evilinder 
280 


Iwo 
cylinder 
20 


Coal and water consumption 


Coal, pounds 
Per draw-bar horse-power-hour 
Per 1000 ton train miles 
Water, gallons 
Per draw-bar horse-power-hour 3.51 
Per 1000 ton train miles 100.0 


5.19 
144.1 


The economy in coal consumption found by these tests 
is borne out by the average figures compiled from results 
of daily operation. 

The two and three-cylinder “ Atlantic 
viously referred to, and shown in Table I, are emplo 
in working the Scotch expresses and other important mam 
line trains. There are twenty of this two-cylinder typ« 
and fifty three-cylinder ones. Taking the average coal 
consumption of all these engines for the whole of the year 
1924 conclusively shows the advantage of the three-cylinder 
arrangement, the saving in coal being 13} per cent. 

The eight-coupled mineral engines shown in Table I. 
are employed in working heavy coal trains from Peter 
borough to London and returning with empty wagons. 
There are sixteen of the two-cylinder class and twenty 
two of the three-cylinder class employed on this service. 

Taking the average of all these engines for the year 1924, 
the three-cylinder engines show a saving of 7 per cent. 
The difference is less than with the passenger engines, and 
is to a certain extent due to the fact that the engines are 
working heavy coal trains of 1200 to 1300 tons in one 
direction only, the return trips being with about 450 tons 
of empty wagons ; also that the coal engines did not have 
through runs, having to be stopped and shunted for more 
important traffic, as the line over which they work is con 
gested and frequent delays occur. 

Tt may be of interest to note that the fuel consumption 
of ninety-three superheated two-cylinder “ Atlantic ”’ 
engines during the whole of the year 1924, working over 
the section of the railway between York and London, 
averaged 51.1 Ib. per mile, but the consumption of twenty- 
two superheated three-cylinder “ Pacific’ engines of 
50 per cent. greater power, running over the same section, 
averaged 54 lb. per mile, although the latter engines were 
engaged on much heavier and faster work, indicating that 
there is little difference in the coal consumption of a two- 
cylinder “‘ Atlantic ” and a three-cylinder “ Pacific.”’ 


engines pre 
ed 


(To be continued.) 








Sixty acres of land for the erection of a beet sugar 
factory have been purchased by the Selby Olympia Oil 
and Cake Mill Company. The site is on the East Riding 
bank of the river Ouse, about a mile below the London and 
North-Eastern Railway bridge at Cherry Orchard, and has 
a frontage on the river with direct communication with the 
North Sea. It is understood that a Glasgow firm is making 
the venture, but secrecy is being maintained regarding the 
matter. It is stated that the new factory will employ 500 
men for four months of the year. 


* Details of the test results were given in appendices accom- 
panying the paper.—Ep. Tue E, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Corre aponde nt.) 
Midsummer Quarter Day. 


THE midsummer quarterly meeting of the Midland 
iron and steel trade held in Birmingham to-day—Thursday 
was, as far as business transacted is concerned, most 
uninteresting and unsatisfactory. The attendance was 
not as large as usual, though most districts were repre- 
sented, and though producers were prepared to accept 
orders even at shaded figures, consumers “ held off,”’ their 
requirements being small and their faith in their ability to 
buy at lower prices in the near future being large. They 
hold that the deterioration which has been going on during 
the past six months will be maintained, and they cannot 
be induced to cover more than their immediate require- 
ments on a falling market. Neither did the threats of 
strife in the coalfields affect them. It is remarkable how 
little effect on the market these ominous threats of labour 
troubles have had. Both producers and consumers of iron 
and steel are more or less indifferent. The general sitaution 
is so unsatisfactory that they adopt a Micawber like atti- 
tude. Conversations ranged round the labour situation, 
the unpleasant state of trade generally, the efforts being 
made to assist industry, and the chances of business re- 
covery in the immediate future. In most circles pessi 
mism reigned, though here and there were to be met still 
cheerful souls, who, however, could point to few if any signs 
of improving prospects. True, it is a quiet period of the 
year, and at to-day’s meeting rather more business was 
reported here and there, but the instances were quite 
For crude and finished material alike demand 
dragged and values were unstable. Deepening depression 
in the coalfields has given ironmasters cheaper coke for 
their blast-furnaces and cheaper coal for other industrial 
But whatever they have gained in this way 
has been lost in the depreciated values of their output in 
most of the branches 


exceptional. 


processes 


Steel Situation. 


There was not much life in any of the steel depart 
ments at to-day's quarterly meeting. A few orders were 
reported in structural steel, in which prices are finely cut, 
but individual buying lacked bulk. The rapid fall in prices 
has had its natural effect in postponing orders. The one 
redeeming feature of a gloomy position is that this descent 
of prices constantly brings the steel works nearer to a work- 
ing basis, and the gap between English and foreign steel 
is becoming narrow in some directions. Native angles and 
joists, which in January were £9 5s. and in March £8 15s. 
to £9, were to-day procurable at £8 5s. to £8 7s. 6d. The 
former was stated to be a very acceptable figure for a fait 
sized specification. Tees, which at the opening of the year 
were £10 5s., stand at £9 5s. upwards. Ship, bridge 
and tank plates have descended from £9 15s. to £9, but 
Midland engineers can get supplies outside the district at 
£8 17s. 6d. Unfortunately, engineers on the Clyde and the 
North of England have the advantage of much cheaper 
steel, and are thus able to get the bulk of the export con 
tracts in the market. Small bars, which in January were 
£9 and in March £8 15s., are now £8 10s., but Staffordshire 
hoops have not moved from the £11 10s. figure which pre- 
vailed in January. There has been keen competition for 
all classes of steel business, and the fight for the soft billet 
trade has been one of the keenest. In January they were 
quoted £7 to £7 5s., in March they had fallen to £6 15s 
to £7, while to-day they were on the market at £6 10s. to 
£6 12s. 6d., a fall of about 5s. per ton below recent quota- 
Unfortunately, the recent confident predictions of 
dearer continental steel have not been well founded, and 
quotations are somewhat lower. A further fall of Is. 6d. 
per ton has taken place in Belgian joists, now quoted at 
£5 5s. 6d. f.o.b. Antwerp, equal to £6 10s. delivered here 
Steel bars can be bought at £6 15s. delivered. Billets have 
been something under £6, including freight. 
Supplies are not quite so easy as they were, several weeks 
usually being required to place material in the hands of 
Welsh mills are competing strongly for the 
semi-finished steel market Buyers believe substantially 
less than £6 10s. would be accepted for a large and other- 
wise attractive order, but they did not put it to the proof 
The steel business put through at the quarterly meeting 
was not as large as had been anticipated by producers, and 
they were clearly disappointed 


now 


tions 


bought at 


eronsumers, 


Raw Iron. 


The pig iron situation is most depressed. Though 
stocks are not heavy in the district demand is so light that 
further curtailment of production appears inevitable. 
Blast-furnacemen, with their reduced output, are finding 
it extremely difficult to keep stocks at a reasonably low 
level. Moreover, values are falling rapidly, until to-day 
they leave little room for profit. During the first half of 
the year pig iron prices have fallen by 12 to 15 per cent.. 
the last three months being responsible for the greater 
portion of this. Derbyshire No. 3 foundry, which in 
January commanded £4 2s. 6d., now sells at £3 10s., and 
forge. which stood at £3 16s. 6d., is now worth only £3 5s. 
Northamptonshire brands have fallen similarly, No. 3 
foundry from £3 I6s. to £3 5s., and forge from £3 LIs. 
to £3. This fall in values has not stimulated demand, 
and furnacemen are still yielding ground. More and more 
furnaces are being blown out, and in South Staffordshire 
the pig iron industry is almost dead. At the midsummer 
meeting in Birmingham to-day smelters stated that orders 
secured were of the most meagre character, and that prompt 
delivery was a condition of the sale. Blast-furnace coke 
can be obtained on much easier terms than recently; not- 
withstanding this, and the disturbed labour outlook in 
the coalfields, there is no rush to buy fuel. The basis which 
prevailed during the second quarter, 15s. 9d., has now 
been reduced to 13s. Neither oven men or smelters were 
disposed to tie their hands for three months, and the posi 
tion is to be reviewed at the end of July. With furnace 
coke weak, still lower iron prices are looked for. The pig 
iron exporters have not yet recovered their position in 
the continental market, and users of pig iron on the coast 





have found it possible to buy foreign iron somewhat favour- 
ably, some business also having been done by Birmingham 
merchants in shipping large quantites of this material to 
America. It Was stated to-day that continental forge pig 
is now being imported into the Midlands. 


Staffordshire Bar Irons. 


Staffordshire ironmasters were able, at the quar- 
terly meeting to-day, to report that the finished iron mills 
are slightly better off for work, though it had to be admitted 
that this was partly through the acquisition of orders 
formerly handled by works which have fallen out of com- 
petition. While there has been a slightly improved demand 
for best bar iron, consumers will not commit themselves 
ahead, and many of the mills are running intermittently. 


During the past quarter Staffordshire firms which 
specialise in high-grade engineering bars have had 
precarious but ultimately fairly good support. They 


have not had to contend with continental competi- 
tion or the results would have been less pleasing. It 
was not until the beginning of June that any readjust- 
ment was made in the prices of bar iron. The trade 
organisations which regulate prices in this 
have thus survived, though the cohesion 
the districts is loose. The deterioration 
of prices in this department has been smaller and less 
rapid than in the case of raw iron and steel. When the 
year opened marked bars were quoted £15 per ton delivered 
in the district. To-day they are only 10s. less at £14 10s. 
Crown bars, which at the beginning of the year were 


far between 


somewhat 


£12 15s., remained unaltered till June, when they were 
reduced to the current figure of £12 7s. 6d. Nut and bolt 
and fencing iron fell 7s 6d. to £11 7s. 6d. In the past 


quarter Crown and common lower-grade bars have been 
little called for There was no possibility of producing 
bars at prices approaching those quoted by continental 
mills. The nut and bolt manufacturers, who are the biggest 
consumers of this class of iron, got their supplies, all save 
a very insignificant proportion, from Belgium. They could 
do no other if they valued their export trade, for there was 
a difference of something like £4 between the Belgian and 
the home quotations after allowing for transport costs. 
District bar-makers, faced with a severely circumscribed 
market, had inducement to sell at less than a fair 
economic price. At the quarterly meeting to-day there 
was no change in the position, though a few orders have 
recently come to the local mills on account of the strike 
in Belgium. Outside offers of Crown bars at half-a-crown 
below the official basis in Staffordshire did not meet with 
acceptance. There was practically no demand for nut and 
bolt, and those concerned in their production continue to 
feel acutely continental competition. Wrought iron gas 
tube strip is in fair request at £12 15s., which is 5s. per 
ton less than the price ruling at the previous quarterly 
meeting, and 10s. less than the January price 


Galvanised Sheets. 


The galvanised sheet trade continues very well 
supplied with orders, mills being well booked for some 
months forward New however, is slow in 
materialising, especially for the home market. Prices are 
slightly easier, on account of the cheaper steel now available 
as the raw material for the sheets. Galvanised corrugated 
sheets of 24-zauge are obtainable at from £16 to £16 2s. 6d. 
Though sheet mills have been well occupied during the 
greater part of the past half-year prices have fallen con- 
siderably. At the first quarterly meeting in January 
£17 5s. to £17 7s. 6d. was demanded for sheets of 24-gauge. 
At the April meeting they were procurable at £16 7s. 6d. 
to £16 10s... while to-day £16 to £16 2s. 6d. was the pre- 
vailing quotation. Thinner gauges are in good demand for 
the export markets, while there is a fair demand for black 
sheets for a variety of purposes. The tin-plate trade 
improves slowly, although a few firms are now prepared 
to reduce their prices below the £1 per box figure lately 
named as the minimum 


business, 


Steel Scrap. 


Steel scrap is almost unsaleable, although values 
are continually falling On “Change to-day sales were 
reported to have been made to South Wales at as low as 
£3 5s., with steel turnings at £2 15s. per ton 


Indian Contract for West Bromwich. 


An order for the supply of steel girder work and 
steel trough flooring for the new transit shed under con- 
struction at Alexandra Dock, at Bombay, for the trustees 
of the Port of Bombay, has been secured by Braithwaite 
and Co. (Engineers), Ltd., of London and West Brom- 
wich. The contract price is estimated at about £50,000, 
and the order was obtained in the face of the keenest com- 
petition. 


Cannock Chase Miners’ Wages. 


The wages of the miners in the Cannock Chase 
district for the month of July have been fixed by the 
Wages Board for the Eastern Federated Area at 46.67 per 
cent. on the wage basis. This is equal to a decrease of 3d. 
per day on the minimum wage of stallmen, which will now 
be 9s. 8d. per day. The July wages are based on the 
coal output and selling prices for March, April and May 


Future of Birchenwood Collieries. 


I learn that the undertaking of the Birchenwood 
Collieries, Ltd., Kidsgrove, Stoke-on-Trent, where a scheme 
for co-operation was rejected by the men some weeks ago, 
has been purchased by Mr. Robert Heath, Sir James 
Heath and Colonel A. H. Heath, the well-known Stafford 
shire colliery owners and ironmasters. They were formerly 
interested in the Birchenwood Colliery, and have pur- 
chased it as a going concern. It will in future be known as 
the Kidsgrove Collieries. 


Co-partnership Scheme. 


The statement of Mr. Charles P. Markham, chair 
man of the Staveley Coal and Iron Company, and six other 
companies of a kindred character, that they will sever con- 





department | 





nection with the masters’ associations, has attracted much 
attention among mineowners in this area. How far Mr. 
Markham's policy of isolation will be followed by other 
companies remains to be seen, but at present, in the Mid 
land coalfields, separate action is confined almost entirely 
to private owners or companies controlled by family in 
terests. Amplifying the statements made at Staveley, 
Mr. Markham—-whose companies employ over 40,000 men 

makes it clear that independent management is to be 
associated with a scheme of co-partnership with the men 
A few weeks ago the Staveley Company offered to the men 
shares at par, and they have been taken up to the extent 
of £45,000. Mr. Markham believes that this is the best 
solution of the troubles between masters and men 


Further Increase in Unemployment. 


A further increase of nearly 4000 is recorded in 
the unemployment returns for the Midlands, the latest 
figures showing 178,572 persons out of work, as compared 
with 174,604 for the previous week. Of the total 138,536 
are men, 3792 boys, 33,512 women, and 2732 girls. There 
are now unemployed in the Birmingham area 24,455, as 
against 24,230 on the last return, and at Coventry 1173, 
as against 1118. In the Stoke-on-Trent area the figures 
have risen in a week from 21,395 to 23,180 








LANCASHIRE. 
(From our own Correspondents 
MANCHESTER 


General Outlook. 


THE general the and metal 
markets here does not show much change. Extreme de- 
pression is noticeable in most departments of the metal 


position m iron 


trade, but it appears to be worse in the ferrous than in the 
non-ferrous metals. One reason for this is no doubt thet 
the capacity for production of iron and steel in this 
country is enormously greater than any probable demand, 
and the process of adjusting supply to demand seems 
likely to be a long and painful one. It is thought here that 
if an absolute stoppage takes place in the coal mines there 
might be a scarcity of pig ion and possibly an advance in 
the local prices ; but, of course, this would be at the ex 
pense of trade generally, and cannot be considered a satis 
factory way of increasing the selling price of pig iron. 
Moreover, a stoppage in fuel supply may also imply some 
interruption to the consumption of iron, and this would 
tell the other way Altogether the outlook for trade i« 
extremely uncertain, and uncertainty is always bad for 
business. 


Metals. 


The situation in the market for copper seems to 
be fairly sound, but apparently consumers are not yet 
convinced that there is any danger in postponing their 
purchases to the last moment. The failure of the attempts 
to get prices up seems to have led to the conclusion that 
there is no immediate prospect of higher prices, notwith 
standing the admitted improvement in the statistical 
position. From the statistical point of view, copper is 
enormously better than it was two or three years ago, 
and the tendency is still towards a reduction in the visible 
supply but, generally speaking. the whole industrial 
world is in no condition to the near 
future, and it is very difficult to get people to believe that 
we are near the time when copper prices will move steadily 
upwards. Confidence would, no doubt, be restored if we 
were to have three months of steady and slow advance 
in the price ; but for a very long time the gains of one 
week have been counteracted by the losses of the next 
week. The estimated world copper production in May is 
given as just upon 130,000 short tons (2000 Ib.), and that 
works out at over one and a-half million tons per annum 
That in times of active engineering and electrical con 
struction such a quantity could be used may be admitted, 
but it is a large quantity for a disorganised industrial 
world. The prices for manufactured copper and for brass 
tubes are unaltered. In the scrap metal market here there 
is no sign of a better feeling. Dealers are offering only 
very low prices for the old metals, and their reason is that 
the demand for them is so uncertain. Gun-metal serap is, 
as usual, more depressed than clean copper scrap, and 
only £44 per ton is now paid here by dealers for ordinary 
qualities Yellow relatively better, 
dealers will pay up to £38 per ton for good heavy lots 
The market for tin has been fairly steady for some time 
The disturbances in China do not seem to have had any 
effect on prices here. America has been buying a little 
metal; but not enough to give any serious support to the 
market. Probably American consumers are waiting fot 
more favourable opportunities, and they do not run much 
risk by waiting, because the market is not likely to advance 
before they begin to buy. The Welsh tin-plate trade has 
not been buying very of late Lead has again 
been a very firm market, and in spite of larger supplies 
and of a drop in the American price, there has been an 
upward tendency here. The consumption of lead must 
certainly be very good when the market can ignore adverse 
reports. English lead was quoted up to £36 per ton in 
Manchester. Spelter has also been a fairly active market, 
and there is no sign of any downward tendency. 


become active in 


brass scrap is as 


freely 


Pig Iron. 


In the Manchester market the demand for foundry 
iron is only very small, and buyers do not take any notice 
of the possibility that the blast-furnaces may have to damp 
down. There is certainly not very much iron now in the 
hands of the ironfounders, seeing that they have for the 
most part been buying from hand to mouth for a long 
time ; but it is believed that there is a fair accumulation 
at the furnaces, and that even if a stoppage takes place, 
there may be no shortage in the supply for some time 
One doubts whether this is a very safe view to take of the 
situation, for prices might advance rapidly 80 soon as it 
was possible that there might be, eventually, a shortage 
in supply. At present, prices are weak, and cannot be 








48 


THE ENGINEER 


Juty 10, 1925 








very tar off the bottom. Sellers of Derbyshire No. 3 quote | 
78s. 6d. as a rule for delivery in Manchester, but business 
has been done at 77s. 6d. Of course, it is possible that the 
coalowners will get their way, and be in a position to 
produce fuel more cheaply, and in that case there would 
be a chance of cheaper furnace coke and lower prices for 
pig iron; but this development, although possible, seems 
to be very improbable. There is a good deal of Lincoln- 
shire foundry iron about, and comparatively low prices 
have to be taken for it. One hears of less than 77s. in 
Manchester, but as the railway rate is Is. 6d. more than 
for Derbyshire, this would mean an incredibly low price 
at the furnaces. Scotch iron is easier here at 97s. 6d. per 
ton. Hematite is about the same, at 90s. 2d. for East 
Coast iron. 


Steel. 


The position in the market for finished steel 
changes only very slowly. There is little demand, and the 
only thing which prevents the prices from being cut to 
pieces is the heavy loss which such cutting would involve. 
Competition, even for trifling orders, is quite keen, and 
considerable concessions on the nominal prices are obtain- 
able. These nominal prices, however, remain at £8 7s. 6d. 
for joists and angles, £9 for plates, and £8 lds. to £9 10s. 
for bars. There has not been much change lately in the 
continental steel position, but the prices reported look 
dangerously low. Steel joists, for instance, are offered 
at £5 6s. per ton f.o.b., against the £8 7s. 6d. asked here, 
and steel plates at £6 15s., against £9 here. 


Scrap. 


In the market here for foundry scrap (cast iron) 
there is only a small and intermittent demand at the 
moment. Common cast scrap is fairly plentiful, and iron 
founders can buy almost on their own terms; certainly 
at 72s. 6d., although for good lots of broken machinery 
they might have to pay 75s. The only class of scrap that 
is scarce is broken textile machinery, and for this 82s. 6d. 
per ton is wanted. In the heavy wrought scrap market 
there is no very great quantity offering, and the moderate 
demand from the ironworks seems to keep the value steady 
at about 75s. per ton delivered. In ordinary melting steel 
scrap there is nothing doing at present, and the value is 
uncertain, 


Manchester Association of Engineers. 


On Wednesday, July Ist, some 150 members of 
the Manchester Association of Engineers visited Lincoln, 
with the object of viewing the various engineering works 
of Ruston and Hornsby, Ltd. The visitors were received 
by Colonel Ruston and his co-directors, who, with the 
staff, conducted them through the various departments. 
The works, which are most extensive, are principally 
employed at present in the manufacture of oil engines, 
gas engines, steam engines, traction engines, and all classes 
of agricultural machinery. During luncheon, to which the 
party was entertained by the firm, the chairman gave a 
hearty welcome to the visitors, and subsequently on the 
motion of Mr. E. G. Hiller—Chief Engineer of the National 
Boiler Insurance Company—seconded by Mr. Henry 
Pilling, of Galloways, Ltd., a hearty vote of thanks was 
accorded to the company for the privilege afforded and 
hospitality shown. After tea, the party was motored 
to Lincoln Cathedral, and the principal architect explained 
the work now being done in endeavouring to prevent the 
building from falling into decay 


BARROW-IN-FURNESs. 
Hematite. 


Slack times continue to prevail in the hematite 
pig iron trade. There are only seven furnaces in blast in 
the whole of the North-West district, and at present a 
great part of their production is going to the steel depart- 
ments. Cumberland is the best engaged, but that is on 
account of the rail mills being employed. The stocks at 
the makers are being cleared slowly, and as soon as they 
are reduced there may be a furnace or two put in again. 
The home demand continues to be very small, and cus- 
tomers are only taking sufficient for bare requirements. 
The unsettled state of the coal trade is causing caution 
The overseas trade is only small, but there have been 
including one to Kobe. Scrap iron is coming 
in from the Continent. There has been a little trade in 
ingot moulds with South Wales, which is weleome. There 
was a good deal of business in this department some time 
but it seems to have fallen off. 


also. 
shipments, 


ago, 


Iron Ore. 


The iron ore trade is dull, and the Cumberland 
mines are raising the most, but it does not amount to a big 
tonnage by any means. The closing down of the Millom and 
Askam Company's furnaces at Millom stopped that com- 
pany’s mines in Cumberland. In Furness there is very 
little being done. There is a reduction in the importation 
of foreign ores from Spain and Norway. 


Steel. 


The steel trade is weak, but the Workington rail 
mills have work to keep them going for a few weeks. They 
have orders at present to run the mills for five weeks, but 
it does not mean that there will not be a stoppage before 
the are completed. That will depend upon the 
times for delivery. The Barrow rail mills are still idle, 
but there are rumours of orders about in the district, 
though up to the present there is no official statement. 
Che hoop and small section mills are well employed. 


contract 


Shipbuilding and Engineering. 


Although two large liners are being fitted out, 
there is very little on the stocks at Barrow. The outlook 
is rather bad, but again rumour is busy about possible 
orders, though there is no official statement about them 
by Messrs. Vickers. One rumour mentions three ships. 








SHEFFIELD. 
(From our own Correspondent.) 


Heavy Steel Trade. 


PRODUCTION of billets is on a very low scale, and 
the ordinary stoppage for stock-taking purposes is being 
prolonged. Immediate prospects have net been improved 
by the trouble in the mining world, which has further 
unsettled the steel and iron market and made buyers more 
disinclined then ever to discuss forward business. <A 
good many deliveries have been suspended, and the 
material being taken is just sufficient to cover immediate 
requirements. ‘There is little likelihood of an all-round 
improvement taking place until tho autumn, but a satis- 
factory settlement of the coal trouble may be followed by 
a general brightening of trade engendered by the greater 
feeling of confidence. In these circumstances the recent 
reductions in the price of billets may have an influence 
in stimulating orders. The market for iron and steel 
scrap is reflecting the depression experienced at the fur- 
naces, and business is practically at a standstill. A few 
transactions are passing, but though prices are favourable, 
users are not disposed to buy for stock. Money is very 
tight in these days, and with prospects so uncertain the 
general desire is to keep stocks low. Serap prices are not 
very definitely marked, and will not be until the market 
is really tested. 


Engineering Trades. 


Orders are on the decline at the rolling mills, 
and part-time working is the rule rather than the excep- 
tion. It is difficult to get orders for heavy forgings and 
castings, and these departments have a good mary men 
on the suspended list. Prices are being cut to a very 
severe extent in an effort to attract business, and, as Mr. 
W. B. Pickering, one of the directors of Hadfields, said at 
a meeting recently, the question with 95 per cent. of the 
orders is, How large is the balance on the wrong side going 
to be? The railway and tramway departments are 
moderately well employed on the manufacture of rails, 
axles, tires and springs. Manchester's rejection of an 
American offer for the supply of special tram-track work 
and crossings has resulted in the contract coming to two 
Sheffield firms, Edgar Allen and Co., Ltd., and the Titan 
Trackwork Company, Ltd. The full order is worth about 
£5000. Sheffield Corporation has placed a contract for the 
supply of 750 tons of tramways rail with Steel, Peech and 
Tozer, Ltd., at a cost of £11 per ton. The lighter steel 
industries of Sheftield are much better employed than the 
heavier branches, but here, too, there is a slight falling off 
noticeable, due more to seasonal influences than to any 
wave of trade depression 


Cutlery and Plate. 


The cutlery and plate trades are experiencing no 
revival in demand, and the makers of the highest grade 
articles are having a particularly quiet time. Domestic 
sales are down most, in spite of a great amount of cheap 
stainless cutlery being placed on the market, and forks and 
spoons are other liberally stocked departments which 
have been forced to reduce output. Except for domestic 
purposes, all classes of knives are selling fairly readily, 
and there is a steady call for export purposes, mainly to the 
Dominions, with prices not so keenly cut as for the home 
market. 


A Tramway Problem. 


Chesterfield Town Council is considering 
future of its tramways, and Mr. G. H. Margrave, a former 
manager, has presented a report in favour of railless trac- 
tion. He discusses four alternative systems—the recon- 
struction of the present single tram track and the re- 
conditioning of the present rolling stock ; the construc- 
tion of a double tramway track throughout: the taking 
up of the track, modifying the existing overhead line and 
buying sixteen railless vehicles; the taking up of the 
track and overhead line, reinstating the roadway and 
operating omnibuses over the present tram routes. Mr. 
Margrave states: ‘‘ I have no hesitation in recommending 
the Committee to adopt railless traction when they are 
satisfied that the increased service and greater facilities 
possible with trolley omnibuses are of more local import- 
ance than immediate financial considerations.” This 
bears out the opinion of Mr. Baker, of Birmingham, who 
has also reported in favour of railless traction 


the 


New Aqueduct. 


A contract has been secured by’ Wellerman 
Brothers, of Sheftield, amounting to £24,455, for the 
erection of a new aqueduct at Burnley to carry the Leeds 
and Liverpool Canal. The work will be carried out with- 
out interfering with the operation of the canal, and a tem- 
porary trough to carry the water will be constructed out- 
side the present structure. The new bridge will be of 
steel and reinforced concrete, and will have a 70ft. span. 


New Doncaster Industry. 


The London and North-Eastern Railway and 
private enterprise have brought a great many industries 
to Doncaster, and there is to be another addition in the 
form of works for the manufacture of wire netting and 
Plans have been approved by the local authority 
for a factory neer Carr Hill for the Darlington Fencing 


fencing. 
Company, Ltd. 


Big Engineering Task. 


The London, Midland and Scottish Railway is 
cutting a slice out of the hill through which runs the 
famous Chevet Tunnel, bored ninety years ago by Stephen- 
son. A million tons of earth and rock will have to be dug 
away before the cutting, which will be 95ft. deep, is com- 
pleted. It will be the deepest cutting in England. The 
company has now placed the contract for the widening of 
a further 2} miles of the line between Walton and Snydale, 
near Wakefield. 





Generating Station. 


An electricity generating station is to be built at 
Retford in conjunction with the present gasworks. This 
decision has been arrived at unanimously by the Council 
after all efforts had failed to secure a supply in bulk from 
outside the town. Mr. Seabrook, an electricity expert, 
embodied two alternative schemes in his report. The 
smaller project was estimated to cost £10,050 and to pro 
duce electricity at 1.ld. per unit, and the larger scheme 
was based on a cost of £17,200, to include both a gas and 
oil engine, an adequate supply of spare parts, and to pro 
duce at 1.54d. per unit. In an account of the position, the 
Mayor said that having regard to the great amount of 
waste heat at the Corporation's disposal, it would be an 
extraordinary thing if it could not make electricity a 
He suggested that if the scheme was adopted at 
Details 


success. 
once, the station could be at work by next June. 
have been left to a committee to settle 


Electricity Profits. 


Sheffield Corporation electric supply department's 
annual report, which was presented to the City Council 
this week, showed a disposable balance of £147,000 on the 
year’s working, of which £70,000 will go in relief of the rates 
Consumers have increased by the record figure of 16 per 
cent., and in order to cope with the new demand 100 miles 
of additional feeder and distribution mains have had t 
be laid. Electrical engineers will be interested in the 
statement in the report that although the units sold during 
the year increased by 2} millions compared with the pre 


ceding year, the consumption of coal was 2600 tons less 








NORTH OF ENGLAND. 


(From ur own ¢ rrespondent ) 


Foreign Competition. 


CONTINENTAL producers of iron and steel con- 
tinue to reap a good harvest of trade in this district. Local 
manufacturers have reduced their prices to what they 
declare to be an unprofitable level, but are still unable to 
counteract the flow of foreign material. According to the 
statistics presented at this week’s meeting of the Tees 
Conservancy Commission, the pig iron imported to the 
river Tees from continental countries and India during 
the eight months ended June last, totalled 7536 tons, as 
against 15,740 tons a year ago, and 218 tons in the pre 
war period. The crude sheet bars, billets, blooms, slabs, 
&c., imported amounted to 90,950 tons in the last eight 
months, as against 50,560 tons in 1923-24, and 30,307 
tons in the pre-war period. Plates, bars, angles, sheets, 
joints, &c., unloaded to end of June reached 16,883 tons, 
as compared with 12,081 tons a year ago, and 17,419 tons 
in the pre-war period. The grand total of all materials 
imported during the eight months was 115,369 tons, a 
against 78,381 tons in 1923-24 and 47,944 tons in 1913-14. 


Cleveland Iron Trade. 


A slight improvement in business is to be noted 
in the Cleveland iron trade this week, apprehensions in 
regard to the coal crisis having evidently impelled some of 
the consuming works to come on to the market for supplies 
of iron, whilst the opportunity offers. There is, however, 
no real improvement in the industrial situation, which 
indeed continues to deteriorate, and consequently no 
permanent expansion of the demand can be counted upon 
But in order to cover current needs, there appears to have 
been a little more buying here and there, and the market 
is rather steadier in consequence. The approach of the 
Glasgow Fair holidays is limiting opportunities of business 
with Scotland, but latterly that market has been invaded 
by foreign sellers, and Cleveland is still not on a competi 
tive basis, although the recovery of the franc and lira is 
helping to narrow the margin between the prices of Euro- 
pean and Cleveland iron. No. 3 G.M.B. Cleveland pig iron 
is now quoted at 72s. per ton, with No. | at 76s., No. 4 
foundry 7ls., and No. 4 forge 70s. 6d 


Hematite Pig Iron. 


Although the production of East Coast hematite 
pig iron has been drastically curtailed, stocks continue to 
accumulate, and some of the makers’ yards are becoming 
congested. Mixed numbers are freely pressed on the market 
at 77s. per ton, with No. | at 77s. 6d. per ton 


The Coal Trade. 


There is no pronounced activity in the Northern 
coal trade in any section, and supplies are fairly abundant. 
The uncertainty as to the developments of the negotiations 
with the miners and the cancellation of the late agreement 
is unsettling the market, but at the same time is having no 
influence on the outlook beyond the end of the month. 
Should a stoppage of work take place, it is stated that no 
effect will be felt on the Continent, as there are such 
immense stocks of coal at all German, French and Belgian 
centres that should an entire stoppage of British produc- 
tion take place, the continental demands can fully 
supplied from other centres. Hence, in the Northern 
coalfield, which relies to a large extent on export trade, 
operators find their continental friends quite indifferent 
to their advices urging booking up. The majority of 
operators confine themselves to this month's position, 
and with the general lack of demand, there is nothing to 
give any strength to the market. While sellers fully 
anticipate a steady development in the demand as the 
month advances, the prospect of any fancy prices being 
realised are remote. Best Northumberland steams for 
prompt are still only 17s. per ton, but for forward the 
nominal figure asked is 18s. There is no special demand for 
gas coals, but best qualities are firmly quoted at 18s. 3d. 
per ton, and Wear specials at 18s. 6d. Secondary gas are 
a turn steadier, and tending upwards to lds. 6d. to Iés. 
per ton. There is not much improved demand for both 
bunker and coking classes, and the undertone is firmer. 
The demand for gas coke is stronger, and tonnage has 
been freely stemmed and filled. Prompt loading supplies 
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are lés. 6d. per ton, and at this figure new business is 
lifficult to place. Other qualities are in quiet demand. 


Ironmaking Materials. 


There is little opportunity for business in the 
toreign ore trade. The few users in this district are all 
overstocked, and are anxious to delay deliveries already 
ontracted for The nominal price of best Rubio ore is 
20s. td. per ton e.1.1 Tees. 
more cautious policy, and pending a clearer light as to 
possible developments are not inclined to press for business. 
rhey are, therefore, now quoting 21s. 6d. per ton as the 
delivered price of good furnace coke, but there 
buyers at that figure 


are no 


Manufactured Iron and Steel. 
rhe 


manufactured iron and steel trade is without 


my special feature. The market continues quiet. There 
seems very little demand in any direction, and makers 
have to cut prices keenly to get orders. Some of the 


makers are quoting as low as £1€ for galvanised corru 
gated sheets, but others quote £16 10s., 
are down to £11. Other prices are unchanged 


Blast-furnacemen’s Wages Reduced. 
The 


Cleveland pig 
certified at 
78s. 6.87d 
with the 
waves on the 


No 


Was 


3 G.M.B 
this week 
compared with 
In 
blast -furnacemen’s 
i by 3) per cent 


average net selling 
for the past 
2id per 
preceding quarter 


price ot 


iron quarter 


76s 5 
for the 
sliding scale 
Nort] 


ton, 


as 
accordance 
arrangement, 
East Coast 


are reduce 


Another Colliery to Close. 


The Harton Coal Company has decided to clos 


its St. Hilda Colliery for the present Notices have accord- 
ugly been served on the men and boys, about 2500 in 
number, to terminate their engagements at the end of 


fourteen days. The reason assigned for this action is the 
depressed condition of the coal trade and the fact that the 
colliery has not been paying its way for some time. The 
! the to pro- 
portion than they were a year ago, and are partly due to 
the labour troubles which were experienced at the mine 
last year. Work, therefore for the to be 
entirely suspended 


osses at present time are said be in greater 


prese nt 








SCOTLAND. 
From 
Extended Holidays. 


ur own ¢ yrrespondent 


APART altogether from the effect of possible stop 
pages in the coal industry and on the railways, the holiday 
season is likely to be prolonged. In some instances perhaps 
the extension may be only a matter of a few days, while 
in others the period will be twice the normal duration, 
ind in some cases even longer 
moderate, and there is no indication that any improve- 
ment may be looked for in the near future. Many works 
we poorly employed, the bulk of the plants standing idle. 
Foreign competition | lapses only to re 
appear as keenly as ever, and despite all efforts home 
makers find themselves at tremendous disadvantage | 
almost all the time. In view of the conditions it is not to 
be wondered at if the annual holidays extend to two or 
three weeks instead of the usual ten days, while if the 
threatened st in trade and railways 
materialise, the extension of the holidays, in many in- 
stances outside these industries, will be considerable 


General business is very 


as occasional 


a 


oppaves the coal 


Dull Market. 


Che steet and iron markets continue in a lifeless 
condition. The lack of business is pronounced, the foreigner 
being able to secure the major portion of any contracts 
offered when price is the deciding factor. Local competi 
tion, combined in some cases with comparatively heavy 
tocks, is bringing pric but the foreigner is too 
often able to undercut the Jowest possible offer mad 
behalf of local producers, consequently fair quantities of 
imported material, both in steel and e being con- 
sumed in this district, while home works poorly en 
ployed and markets continue lifeless 


*s down, 


on 


Steel and Iron. 


The business passing in steel, apart from black 
and galvanised sheets, is very modest. Plates and sectional 
materials of all descriptions are languishing, even although 
some comparatively cheap prices are obtainable. Sheets 
could be busier, but the approach of the holidays has 
brought out additional orders, and there is some hope of 
improvement in the near future. Prices are firm, more 
especially for galvanised corrugated varieties. Practically 
nothing is being done in scrap material. Bar iron is more 
or less stagnant, so far as new business is concerned, and 
re-rolled steel has to offered at extremely keen 
prices to effect even small sales. The position in the pig 
iron trade is no better. Considerable stocks are held, but 
despite various concessions in prices, the turnover has not 
been increased to any extent. Quantities of continental 
basic and foundry iron still arrive in this district 


he 


Coal. 


Circumstances have combined to cause an alinost 
complete change in the conditions governing the Scottish 
coal trade. A week ago business was extremely slow and 
prices weak and tending lower. The market was lifeless 
and the outlook most unsatisfactory. The outlook is still 
unsatisfactory in view of the uncertainty as to future 
action in connection with the employment question, but 
other conditions have changed considerably. The approach 
of the holidays and anxiety with regard to a stoppage of 
work have brought out a certain amount of shipping busi- 
ness, exporters being anxious to cover sales over a period. 
This activity coming when supplies are small owing to 
reduced outputs, has caused an all-round stiffening of prices, 





Coke sellers are adopting a | 


| market 


and black sheets 


more especially in respect to Lanarkshire splints and 
washed single nuts and pearls in all districts. Furthermore, 
in view of eventualities the collieries are disinclined to sell 
anything unless at enhanced prices. Shipments have 
increased over those of the preceding week by over 50,000 
tons, and Lanarkshire collieries have been responsible for 
the bulk of this surplus. Lanarkshire splints are scarce, 
ells are becoming difficult to obtain, while single nuts and 
pearls are ata premium. Fifeshire steams are selling easily, 
the Lothians product alone being fairly plentiful. Aggre 
vate shipments amounted to 260,153 tons, against 208,071 
tons in the preceding week, and 258,362 tons in the same 
week last There is little alteration in the 
Quotations have advanced but consumers show 
no anxiety about supplies, and the general demand is slow 


year. home 








WALES AND ADJOINING COUNTIES. 


From our own ( rrespondent 


Coal Trade Outlook. 


THe outlook in the coal trade is generally regarded 
as very black, labour situation is concerned, 
yet it is early to take a really pessimistic view, for the 
reason that all that has taken place up to the present time 
is the presentation of the proposals of the two sides for a 
wages agreement. So far, everything has been in the 
nature of skirmishing ; negotiations have not yet 
entered upon. Naturally, both parties have put forth 
their full proposals, and it remains to be seen what con 
cessions each side is prepared to make in the give-and-take 
process which will follow on closer contact between the 
negotiating representatives It has always been the same 
when new agreements have had to be framed in the past, 
and dark as the outlook is hopes must not be abandoned 
that a settlement will be to. It however, a dis- 
appointment that the leaders have shown a 
more ready disposition to discuss the proposals of the 
coalowners, instead of rejecting them, and apparently 
leaving it at that, with a demand that the wage rate must 
not be less than that necessary to meet the increased cost 


so far as the 


new 
been 


come 


men 8 not 


of living It was thought that the results of the joint 
inquiry into the conditions of the coal industry and the 
remedies to improve the situation would have served a 


useful purpose in giving the representatives of the work 
men a better insight into the difficulties facing the em- 
ployers, and have helped towards a settlement, but so 
far there is no evidence of this result. From the point of 
view of South Wales, a district is regarded as 
essential, particularly in view of the fact that a national 
minimum is bound to operate to the disadvantage of both 
coalowners and workmen in this district, as compared with 


agreement 


other areas 


Trouble in the Anthracite Area. 


It is difficult to say at the moment what develop- 
ments may take place at the end of this week in the anthra- 
arising out of the strike of the miners at the 
collieries at Ammanford. \ recent meeting of delegates 
decided that notices should be handed in for work to 
suspended at the end of fourieen days notices 
expire on Saturday next, and it estimated that if 
acted upon about 10,000 men would be affected, but it 
ry considerable number of the workmen 
have not acted upon the decision of the delegate confer- 


cite area, 


he 
These 
was 


now seems that av 


ence, as at several of the collieries less than 50 per cent. 


of the miners actually tendered notices in suppert of 
sympathetic action. At one colliery the men definitely 
declined to hand in their notices, and in another case the 


invalid, 
and fresh notices will have to be served to be in order. It 
is Very eV ident that there is a good percentage of the work- 
men opposed to stopping work at the end of this week, 
und in all the circumstances it would not be surprising if 
the movement to render so Thany men idle does not prove 
to be 


notices which were given have been shown to be 


somewhat of a fi 


asco 


Tin-plate Strike Off. 


Fears re at one time entertained that there 


would be trouble in the tin-plate trade on account of the 
dissatisfaction prevailing on the part of the tin-men, and 
threats were made that notices to terminate their employ- 
ment would be served if their grievances were not dealt 
with. These notices, however, are not to be served, as 
the workmen have shown their good sense in deciding to 
allow their grievances to go before the Joint Industrial 
Standing Committee, which meets this week. It has been 
arranged that the annual holidays in the tin-plate industry 
shall commence at 2 p.m. on Friday, July 31st, and that 
work will be resumed on Monday, August 1%th. Where 
six-hour shifts operate, work will terminate at 12 noon 
on the 31st inst. 


wi 


Colliery Transfer. 


Confirmation is forthcoming of the reports that 
the Cyfarthfa collieries, belonging to Guest, Keen and 
Netlefolds, Ltd., are changing hands, as it is announced 
that a new company is being formed under Mr. W. M. 
Llewellyn, of Aberdare, who is the general manager of the 
Bwllfa and Merthyr Colliery Company, for the purposes of 
acquiring the property. The Cyfarthfa collieries comprise 
the Castle and Gethin pits, Merthyr, which have been at 
a standstill since last autumn, and which when working 
normally employ about 2000 workmen. The financia! 
terms of the deal have not been disclosed, and it. is under- 
stood that it will not be until a new wages agreement for 
the coalfield is arranged that steps will be taken to reopen 
the collieries. 


Current Business. 


There is room for considerable improvement in 
trade, but it cannot be denied that there is a steadier 
undertone in the steam coal section. The docks are short 
of ready tonnage, but chartering has been considerably 
more active and a better demand is coming along for coals 
for shipment this month. Depét owners are making 


coals for fear of a stoppage in the coalfield, and othe 
consumers abroad are showing more interest in increased 
shipments. It will probably be next week before coal- 
owners feel the benefit of the extra tonnage which has 
been taken up. The improved demand has not appre- 
ciably affected prices for spot coals, but for later in the 
month coalowners are not taking present prices. The 
freight market is certainly better as the result of the 
stronger inquiry for prompt steamers. In the anthracite 
area the market is firmer, mainly as the result of the 
‘demand inland, and the fear that there may be a partial 
stoppage of work at the end of this week. 
coalowners will not give definite 


In most cases 
quotations 








THE INSTITUTION OF CHEMICAL ENGINEERS. 


Tue annual meeting of the Institution of Chemical 
| Engineers will this year be held in The third 
annual corporate meeting.will take place in the Philo- 
sophical Hall on Friday, July 17th, 1925, at 9a.m. It will 
be followed at 9.30 by a joint meeting with the American 
Institute of Chemical Engineers, a large number of the 
members of which are visiting this country. Presidential 
addresses will be delivered by the president of the American 
Institute, Dr. Charles L. Reese, and the president of the 
British Institution, Sir Arthur Duckham, K.C.B., follow 
ing which a symposium on * Industrial Water Supply and 
Stream Pollution *’ will be presented. The following papers 
|} (at 10.30) will be read Wool Scouring Wast« 
Liquors, Composition and Disposal, by F. P. Veitch and 
Leon C. Benedict; (6) * Distillery Waste Liquids and 
their Purification,” by Robert D. Littlefield ; 

Effluents from Ammonia Plants and their Disposal,” 


Leeds. 





(a) 


{c) 


by Dr. T. Lewis Bailey ; (d) “ Statutory Regulation of 
Stream Pollution and the Common Law,” by E. B 
Besselievre ; (¢) The Preparation and Comparative 
Performance of Base-Exchange Materials,’ by Dr. E. B 


Higgins and J. P. O'Callaghan ; (/) * Recent Experience 


of Doucil in Water Softening,’’ by Dr. T. P. Hilditch ; 
(g) “* Electrolytic Conductivity and Hydrogen lon Con 
trol,” by Henry C. Parker hk) “ The Absorption of 
Hydrochloric Acid and some Data regarding the Tyler 


Vitreosil System,’ by 8S. L. Tyler; (# The State versus 


Industry, or the State with Industry, by W. Laurk 
Stevenson; ()) Pioneer Studies by the Bureau of 
Chemistry on Pollution of Shellfish Areas,’ by J. W. Sak 


and W. W. Skinner. 

Luncheon will be given by the Institution at the Queen's 
Hotel at 1 p.m., and the discussion on the papers read in 
the morning session will take place at the Hotel at 2 p.m 
the American president being in the chair 

After the meeting the American visitors, with a party 
from the British Institution, will journey to Glasgow, 
where hospitality has been offered by the City Corporation 
and by Nobel Industries, Ltd. Edinburgh will also be 
visited and two days spent in the Lake District, after 
which the party will proceed to Chester, where it will be 
accorded a civic reception on Friday, July 24th, and visits 
will be paid to the works of Jos. Crosfield and Sons, Ltd., 
and of the United Alkali Company, Ltd. 

The Institution will hold its annual dinner in Chester 
on the evening of Saturday, July 25th, and the party will 
proceed to London on the following day Stratford 
on-Avon. After three days in London, which will be spent 
in sightseeing and visiting the British Empire Exhibition, 
the American guests will leave for the Continent 


vid 








LAUNCHES AND TRIAL TRIPS. 


INVERRUBA, twin-screw oilevessel ; built by Andrew Weir and 
Co., to the order of the Lago Shipbuilding Company, Ltd.; 
dimensions, 315ft. long by 50ft. broad; gross tonnage about 
2360. Engines, twin-screw triple-expansion, developing about 
1100 indicated horse-power ; delivered to owners, June 30th. 

INVERGORDON, “‘ N ” type standard vessel ; generally repaired 
and overhauled by Harland and Wolff, Ltd., at Belfast, to the 
order of the British Mexican Petroleum Company ; dimensions, 
428ft. by 55ft. Sin. by 38ft tonnage about 7000 ; delivered 
to owners, July 2nd. 


gross 


Port Hosakt, twin-screw motor ship ; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of the Common 
wealth and Dominion Line, Ltd.; dimensions, 465ft., 59ft. 6in 
breadth moulded, and 43ft. 9in. depth moulded to upper deck 
to carry meat. Engines, two sets of four-cylinder, two-stroke, 
solid injection Doxford opposed-piston Diesel ; trial trip, July 
2nd. 

LLANpovery CastTLe, twin-screw steamer; built by Barclay, 
Curle and Co., Ltd., to the order of the Union-Castle Mail Steam 
ship Company, Ltd.; dimensions, 470ft. by 61ft. 6in. by 42ft. 6in 
Engines, two sets of quadruple-expansion ; constructed by the 
builders ; launch, July 4th. 








CATALOGUES. 


A. J. Stevens anv Co. (1914), Ltd., Wolverhampton.—Leaflet 
describing the A.J.S. wireless condenser. 

Tue B.E.N. Parents, Ltd., 
A blotter which illustrates the * 


100, Victoria-street, 8.W. 1.— 

Silex ’’ portable electric drill 
Farringdon-avenue 

Blackman ventilating 


anp Brackmay, Lid 
of the 


James KeEITu 
E.C. 4.— Folder describing the 
fan. 

W. H. Witicex ANnp Co. 
Leafiets dealing with the * 
and “ Willcox-Penberthy 

Tue Mirriees Watson Company, Ltd., Scotland-street, 
Glasgow.—Publication No. 8650, entitled “* Notes on the Pro- 
quction of Copra and Coconut Oil.” 


uses 


Ltd., 38, Southwark-street, 8.E. 1.- 
Willcox-Penberthy ©’ cellar drainer 
valves. 


Ruston anp Hornssy, Ltd., Lincoln.—Catalogue No. 4752, 
which illustrates and describes the various uses that the Ruston 
No. 6 universal excavator has been put to. 

Tue Parsons Marine Stream TURBINE 
Turbinia Works, Wallsend-on-Lyne.—Pamphlet on 
efficiency Steam Turbines for Marine Work.” 


Company, Ltd., 
“ High 


Trier Broruers, Ltd., 36, Victoria-street, 8.W. 1.—Lists of 
the new “ Talisman ”’ oils for motor vehicle lubrication, collieries, 
and general industries ; also a leaflet describing the T.B. grease 





arrangements for the taking of considerable quantities of 


cartridge for filling grease guns. 
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(1) Delivered. 


(6) Home Prices 


(2) Net Makers’ works. 


\ll delivered Glasgow Station. Boiler Plates 10/ 


according to analysis ; open market, 16/6 to 18/- at ovens. 





extra delivered England. 


t Latest quotations available. 


(3) f.0.t. Makers’ works, approximate. 





STEEL (continued). 


(7) Export Prices—f.o.b. Glasgow. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. (9) Per ton f.o.b. 


(a) Del 








(4) Delivered Sheffield. 


ivered Glaxgow. 


(5) Delivered Sheffield. 


FUELS. 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 


* For blast-furnaces only, 16/6, with fluctuations 


(c) Delivered Birmingham. 











N.W, Coast N.E. Coast Home Export. SCOTLAND 
Native 20 gs a, £ s. ad. £s. d.jy : 
t) Spanish 2 . es Sr sANARKSHIRE Export 
: 2 hip Plate 8 10 Oto8 15 ¢ .o.b.. Glasgow )—Steam 15 
f1) N. African 21 Angles 8 & O (f ee } 5 ” 
i Ell 16% 
N.E. Coast | Boiler Plate 12 0 0 Splint 18,6 to 21 
Native Joists ; . 3.4 Treble 16 6to 18 
Foreign (c.i.t 20 6 Heavy Rails 810 0 Doublex 166 
Fish-plates 215 0 ’ Sinsies 16 
Channels w 5 0 £9 to £95 | Avnsiime 
PIG IRON. a na : (f.o.b. Ports) Steam 15 
r | Splints 186 
Home Export. | N.W. Coast : lreble 166 
£ s. d. ga ¢@ Barrow | FiresHire 
2) ScoTLAND } Heavy Rails 815 O07 (f.o.b. Methil or Burut 
Hernatite 45 © Light 9 0 Oto9 5 WO island)—-Steam IS G6to lhe 
No. 1 Foundry tee Billets 8 0 Otell oO OF | Screened Navigation "19 
No. 3 Foundry ‘3 @ MANCHESTER— l'rebles 7 
ot.) Gesee Bars (Round » © Otolv 0 6 Double 14 > 
Hematite Mixed No 317 0 se (others) 810 Oto 9 0 6 ; Rape i149 
No. 1 317 6 347 @ Hoops (Best) 56 5 O 15 66@)—C(Co | Loratans 
.* (Soft Steel) i315 0 is 10 Oo (f.o.b. Leith Best Steam m4 
leveland Plates 9080 Secondary Steam 143 
No. 1 ; 16 0 316 0 » (Lanes. Boiler) 2 Ww Oo | Trebles 16 
Silicious Lron 316 0 3.16 ©| Saerrienp— Doubles 15 
No. 3G.M.B 312 0 312 0 Siemens Acid Billets i eo ages 7 
No. 4 Foundry 311 Oo 311 0 Bessemer Billet~ iz 0 O | ENGLAND 
No. 4 Forge 310 6 210 6 Hard Basic 9 0 Oto 9 5 O | (8) N.W. Coast 
Mottled Intermediate Basix 8 0 Oto 815 6 Steams aD 
White Soft Basix 715 0 Household 15- to 58 
\ Hoops 12 0 O Coke 28 
IloLANDS e - 
Soft Wire Rods 9 Otell 0 6 NORTHUMBERLAND 
“aris (Cold Blast ) wil 0 MipLaNDe | me aac “ 3 she 
North Staffs. Sa 317 6 Small Rolled Bars .. S10 0 reece te 16,3 to 16 | 
. Billets and Sheet -bars 610 Oto 615 0 | steam Smats 10,6 to 11 
» Foundry 2 s @ | Sheets (20 W.G.) 1110 Otol2 0 0 | Unscreened I56to 1686 
3) Northamptor | Galv. Sheets, f.0.b L’pool 16 0 6 to 16 » © | Monsshela mete as 
Foundry No. 3 ; 0 | Angles 8 5 Otc 8 7 6 DuRHAM 
Forge ; 0 0 - Joists 8 5 Oto 8 7 6 | Best Gas 186 
Tees 9 5 Oto 89 7 6 Second 15.6 
3) Derbyshire Bridge and Tank Plates 9 © Oto 9 5 0 | Household 23/6 to 25 
No. 3 Foundry ;10 0 Boiler Plates i300 | Foundry Coke 193 to 19 
Forge , 5 O | | SHEFFIELD Inland 
| | Best Hand-picked Branch 1) to 33 
3) Lincolnshire Barnsley Best Silkstone 16 to 27 
No. 3 Foundry too NON-FERROUS METALS. Derbyshire Best Bright - 21/— to 24 
No. 4 Forge 315 0 | SWANSEA Hous 21/- to 23 
Basi 315 0 | Tin-plates, L.C., 20 by 14 19 3 to 196) Large Nuts 17 -to 19 
4) N.W. Coast Block Tin (cash) ; i 12 6 - . Small li 6to 13 
| (three months) 257 0 Oo | Yorkshire Hard- 17/6 to 21 
N. Lanes. and Cum. | . . 5 7* 
Copper (cash) 60 15 0 Derbyshire 17 6 to 21 
. | ‘ nd . 4) i (three months) 6115 0 | Rough Slacks 10 -~to 12.6 
Hematite Mixed Nos t ‘3 s (b) | Spanish Lead (cash) 342 6 Nutty S3to 93 
eis 6( (three months 33.7 6 | Smalls tito 56 
Spelter (cash) 3467 6 Blast -furnace Coke (Inland )* 
(three months) "4 0 06 (Export) f.o.t i6- to 166 
MANUFACTURED IRON. MANCHESTER | CARpIrr 9) SOUTH WALES 
Copper, Best Selected Ingots “4 0 8 Steam Coals 
Home. kx port. Electrolytic 65 0 O Best Smokeless Large 256 to 26 
ga @ Ss. d. Strong Sheets 9 0 O | Second 24/6 to 25 
SCOTLAND Tubes (Basis Price ss Best Dry Large 24'6 to 25 
Crown Bars 1112 6 | Brass Tubes (Basis price) o 0 11R] Ordinary Dry Large 23'~ to 24 
Best » Condenser o12] Best Black Vein Large 24/— to 24/6 
SB Coan Lead, English pes 5 0 | Western Valley 23/6 to 24 
Common Bars lb is 6 | = Foreign » 09 0 Best Eastern Valley Larg: 23/— to 24 
Ordinary 22/6 to 23 
LANCS Best Steam Sooall 14 -to 15 
Crown Bars 2 0 0 FERRO ALLOYS. | Ordinary 13/- to 14 
Second Quality Bar lt lw o | Washed Nuts 20) to 276 
Hoops Ib 8 0 415 0 AU prices now nominal.) | No. 3 Rhondda Large 26/6 to 27 
| Tungsten Metal Powder 1,8 to 1/9 per Ib. | oo Small 16/6 to 17 
S. Yori | Ferro Tungsten 1/5 to 1/6 per tb. No. 2 Large “1/— to 22 
Crown Bar iz ww 06 | Per Ton Per Unit. | Through 18 - to 20 
Best isn le wo Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 10 O ~ os Smalls il to 12 
Hoops 1410 0 , 6 p.c. to 8 p.c. £23 0 0 7/9 Foundry Coke (export) 10/- to 45 
i iilaae 8 p-c- to 10 pe. £22 10 0 7/6 Furnace Coke (export) 5'— to 30 
Crown Bars 2 7 6 | i Specially Refined Patent Fuel 22/— to 26 
Marked Bars (Staffs. ) 1410 O. oe, Soa — Be <4 Pitwood (ex ship) ye te & 
an 1 p.c. . £0 0 0 17 SWANSEA 
Nut and Bolt Bars ll 7 6 0.70 p.c. carbon £56 10 0 19 4 s . 
Gas Tube Strip 12 15 Otol3 0 O - Auton ao <ome 
’ carbon free 1/5 per Ib. Best Big Vein Large $3'— to 45 
- Metallic Chromium 3/9 per Ib. Seconds 35- to 37.6 
Ferro Manganese (per ton) £15 for home, Red Vein 27/— to 31 
STEEL. £15 for export Machine-made Cobbles 30/— to 55 
; Silicon, 45 p.c. to 50 p.e. £12 15 0 scale 5/— per Nuts.. 50) to 55 
ieee, (7) Export. unit Beans 35/— to 37 
5; a & £ ea & 75 po £22 10 O seale 6/ per Peas 22/-— to 24 
'5) SCOTLAND 
unit Breaker Duff W3to 99 
Boiler Plates 12 lo 0 = Vanadium 16/— per Ib. Rubbly Culm 12/6to 13 
Ship Plates, jin. and up. 8 10 O Molybdenum 7/- per lb. Steam Coals : 
Sections ae 8 6 6 Titanium (carbon free) 1/— per Ib. Large 21/— to 24 
Steel Sheets, under # ig!”- Nickel (per ton) £175 Secends 20/- to 21 
to fin. .. se «ee © 6 Cobalt 10/— per Ib. Smalls 10/- to 13 
Sheets (Gal. Cor. 24 B.G.) 17 10 ©] Aluminium (per ton) £130 Cargo Through 16/— to 19/- 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Commercial Treaties. 


INTEREST in trade matters lies not so much in 
present happenings as in possible future developments. 
Che present is too unstable to allow of any feeling of satis- 
faction, even when the currency depreciation brings foreign 
inquiries to iron and stee! makers, as was the case during 
the week, for an occasional spurt is invariably followed by 
a reaction. It is felt that a big step towards recovery 
would be made by the satisfactory conclusion of a treaty 
f commerce with Germany, but, unfortunately, negotia- 
tions appear to have come to a deadlock, for the Germans 
have been advancing claim after claim until the French 
have had to declare that they have come to the end of 
their concessions, and to make the matter clear they 
have presented to the German delegates a statement of th» 
maximum with the affirmation that they 
must be either accepted or rejected. The next week or 
will critical for the commercial relations 
between the two countries. An arrangement is, in fact. 
indispensable if something is to be done to relieve France 
Unless the 


concessions 


two be a one 


of her congested supplies of iron and steel. 


treaty is signed, the agreement between the French, 
German and Luxemburg steel makers cannot be carried 
into effect The revised tigures under this agreement 


provide for the importation into Germany of 1,750,000 
a year, comprising 530,300 from Lorraine, 
427,280 tons from Luxemburg and 742,420 tons from the 
Saar, the last total being exclusive of the tubes, which are 
The figures are 
intended to indicate the proportion of iron and steel pro 
duets to be bought by Germany from each district, rather 
than the actual amount, which may be increased accord- 
ing The Germans will pay one-half of 
the import duties on the iron and steel from Lorraine and 
Luxemburg. Goods from the Saar will be admitted duty 
free, and as the remission places Lorraine at a disadvantage, 
an arrangement has been made whereby the Lorraine 
steel makers will be granted some compensation. In view 
of the advantages offered by this metallurgical agreement, 
which is equally to the interest of France and Germany, 
definite breakdown of the treaty negotiations would 
be most unfortunate. It is hoped that the Franco-German 
treaty is the forerunner of a series of similar treaties with 
other countries 


tons tons 


sent into Germany in large quantities 


to circumstances. 


any 


Rail Convention. 


At the request, it is stated, of British rail makers, 
the meeting in Brussels to discuss the conditions of an 
international rail combine will be held as soon as possible. 
The production of rails is so far in excess of the present 
lemand that competition is cutting prices down to a very 
unprofitable level, and the object of the meeting is to 
determine the percentage of the business to be allotted 
respectively to Great Britain, France, Germany, Belgium 
and Luxemburg. That will be obviously no easy matter, 
for France is already claiming a larger percentage than 
Germany on account of the restitution of Lorraine, which 
gives her a superiority in rail production. Some arrange 
ment, however, must be come to if the rail industry is to | 
he retrieved from its practically hopeless position. | 


Prices and Wages. 


If manufacturers were not buoyed up with the 
hope of definite results being achieved at a more or less 
distant date by the financial proposals which aim at 
restoring credit at home and abroad, they would feel them 
selves helpless in view of the steadily increasing costs 
arising out of the currency fluctuations. Their position 
has been rendered somewhat precarious by the necessity 
of keeping down costs at a time when living costs are in 
creasing, and there is a tendency for wages to advance 
still further. The manufacturer cannot put up his prices 
heyond what the customer will pay. Until recently, it 
was tacitly acknowledged that wages had reached their 
limit. Now that the prices of commodities are moving 
up again, there is some agitation for a corresponding 
increase in wages. At the miners’ conference at Carmaux 
it was decided that. unless the coalowners consented to an 
advance in wages there would be a general strike. In the 
engineering industries, however, the men are usually 
content with their situation, and are sufficiently sensible 
to see that an attempt to enforce higher wages would only 
end disastrously for themselves. In Belgium the men in 
the iron, steel and engineering trades are striking against 
a reduction in wages. At first a 5 per cent. reduction was 
to have been imposed, and when employers offered to cut 
that by one-half, it was hoped that the strike would be 
avoided. During the past week, however, all the men have 
turned out, except in the Liége district, and the Belgian 
industry is for the moment paralysed. 


Naval Manoeuvres. 


An official summary of the naval manceuvres 
which recently took place in the Bay of Biscay implies 
that submarines and aircraft scored an undoubted success 
in preventing e landing of hostile forees. The enemy's 
fleet, consisting of battleships and torpedo boats from 
the Meditarranean, was forced to retire before the Channel 
and North Sea squadrons, accompanied by light craft. 
Special referenco is made to the submarines, some of which 
remained at sea for sixteen days, and while they are 
credited with contributing in a very large measure to the 
the home fleet, it is pointed out that they 
manceuvred under exceptionally favourable conditions 
on account of the good visibility. It is also asked how the 
submarines would have fared if they had to contend with 
modern fast battle-cruisers instead of the slow battleships 
which constituted the enemy forces. It would appear that 
the Government is endeavouring to justify the soundness 
of its programme based upon submarines, aircraft and 
fast cruisers, but it has strong opponents amongst naval 
experts, who fear that France is allowing herself to be 
hopelessly outpaced by foreign countries. When the next 
part of the programme comes up for discussion next week, 
it is very probable that a strong case will be made out for 
the construction of a number of battle-cruisers within the 


success of 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
S peci fic ation 


When an abridgment is not illustrated the ts 


without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at is. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


234,696. March 13th, 1924.—-Warer-tuBE Boivers, E. 
Marks, 57-58, Lincoln’s Inn-fielda, London, W.C. 2. 

It is suggested in this specification that in a water-tube boiler 
of the form indicated in the drawing and of normal arrangement 
there will be a large zone of cold water formed in the lower 


C. BR. 





N? 234,696 


quite freely the motions of a diaphragm or stylus bar or other 
actuating member, and so that the total range of motion of the 
multiple condenser microphone is the sum of the range of motion 
of the condenser elements. © condenser made from a 
piece of paper A, on which pieces of metal foil B are laid on both 
sides, and are separated by intermediate portions C. The paper 
is folded zig-zag fashion, as shown, and is then folded at right 
angles, as indicated in the lower drawing. The right-hand 
illustration shows how the condenser arranged in.a micro 








In 


phone.— June 4th, 1925. 
234,587. April 3rd, 1924..-AN IMPROVEMENT IN MeTHOD oF 


Wixpine or INpUCTANCE AND LiKe Corts ror WIRELEss 
AND ELectricat Apparatus, William Haig Thornton, of 
2, Rossetti-avenue, Burnley, and Frank Thornton and Co., 
of 16, Bridge-street, Burnley. 

According to this invention, the turns of an inductance coil 
are wound in pentagonal form, and are arranged so that by 
crossing one another they progressively produce a star-shaped 
figure. The turns are wound on two sets of pegs A and B. The 
wire is taken alternatively inside and outside each of the pegs 


N° 234,587 





druin which will lead to disadvantages, such as the water- 
tightness of the connections between the tubes and the drum. 
The inventors therefore extend or all of the tubes, 
indicated at A, so that they produce a vigorous circulation of 
the water in the drum 4th, 1925. 


sOTnEe ths 


June 


DYNAMOS AND MOTORS. 


IMPROVEMENTS IN OR RELATING 
Tro Ewecrric AsyNCHRONOUS CASCADE-CONNECTED MA 
cuines, Sachsenwerk Licht-und Kraft-Aktiengesellschaft, 
of Niedersedlitz, near Dresden, and Willy Sarfert, of 23, 
Schweizer, Stress, and Ludwig Hartwagner. of 18, Ludwig 
Richterstrasse, Dresden. 

Two induction motors are mechanically coupled and con 
nected in cascade in the ordinary way, as shown in the diagram 

According to the invention, however, an additional commutated 


234,532. January 23rd, 1924 


N° 234,532 


T 
j 








T 


























a 
winding is provided as at A. This winding is arranged in series 
with the secondary part of the second machine, so that a con 
stant compensating voltage is supplied to the secondary circuit 
B. The winding A connected to a commutator C. The 
invention is claimed to offer considerable advantage in connec- 
tion with slow-speed drives, and the number of revolutions can 
be varied without any appreciable loss. Various other advantages 


are also claimed. There are four other illustrations.—May 25th, 
1925. 





TELEGRAPHS AND TELEPHONES. 


212,576. March 7th, 1924.—IMPROVEMENTS 
TO CONDENSER MuicropHones, Hermann 
Nickolassee, near Berlin. 

A multiple condenser microphone, constructed in accordance 


IN AND RELATING 


Meusser, of 


N°212,576 


N\ 


























‘ly 


with this specification, consists of a considerable number of 
light and easily movable condenser elements, which are mecha- 





limits allowed by the Washington Conference. 








nically connected together in series, so that they can all follow 





in the inner set, and after it has made two turns it arrives at the 
peg C, for example, in the outer set. It is then taken alterna 
tively inside and outside the pegs in the other set, and after it 
has made two turns, it is taken over the peg D in the inner set, 
and again continued inside and outside the pogs in the inner set 
in the manner previously described, this method of winding 
being continued alternately around the inner and outer sets of 
pegs to produce inner and outer layers of open formation until 


the desired width of the coil has been attained June 4th, 1925 
TRANSMISSION OF POWER. 

219,025. July 12th, 1924.—ImprovementTs IN SyaTems oF 

Ex.ectric Distrisution, The British Thomson-Houston 


Company, of Crown House, Aldwych, W.C. 2 

This invention is of considerable interest. Its object is to pro 
vide simple and efficient apparatus, capable of converting direct 
eurrent of any voltage into direct current of any other desired 
voltage, one of the voltages being high enough to permit of the 
economical transmission of direct current over long distances 
Direct current passes from the mains A and B, through the 
plate circuits of thermionic valves C and D, to the primary 
winding E of a transformer, the secondary windings of which 


N°? 219,025 
a 

















anodes of thermionic rectifiers F and G 


the 
The direct-current main A is connected to the middle point H 


are connected to 


of the winding E through a transformer K, whilst the main B 
is connected to the cathodes of the valves C and TD, so that 
current impulses supplied to the winding E by the two valves 
flow in opposite directions through the winding E. Oscillations 
produced by the first two valves are controlled by a condenser L. 
A load circuit to which rectified current from the rectifiers F 
and G is supplied, is connected to the middle point M of the 
secondary through the transformer K, and to the cathodes of the 
rectifiers F and G.—June 4th, 1925 


MINING MACHINERY. 


234,739. January l6th, 1925.—DewarTertInc Coat Siimes, 
Nortons (lividale), Ltd., Hecla Works, Tipton, Staffs., 
and R. A. Minikin, Brades House, Oldbury. 

This coal washing plant is of the type in which the 


slimes 


N* 234,739 











passing through the shaker sieve A are returned by a route, 
indicated at B, which delivers them on to the top of the general 


mass of the coal being treated, through a settling tank C. This 
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tank is so arranged that an overflow assures the constant delivery 
of a fixed amount of slimes on to the incoming coal regardless 
of the rate at which the slimes are collected in the sump D. The 
specification includes details of the arrangement of the settling 
tank ( June 4th, 1925 


GAS PRODUCERS. 


Devices, La Société 
Belgium. 


FEEDING 
La Buissiére, 


738. January l4th, 1925 
Anonyme des Usines Lambot, 


234 


Chis feed arrangement comprises a rotating cone formed with 


a spiral or cam-shaped hase, above which is_ arranged a feed 


N° 234,738 





screw rotating at a speed different from that of the base 
respective speeds of rotation of the cone A and of the screw B 
are different and independent. The screw controls the rate of 
charge, whilst the cone ensures a uniform distribution of the 
coal over the upper surface of the producer.—June 4th, 1925 


LOCOMOTIVES. 


4.—Exuavst STEAM INJECTORS 
Vienna IT., Austria. 


17th, 192 
Am Tabor 6, 


234,727. December 


A. Friedmann, 


The | 


April 8th, 1924.—Avupiste INpicatine Device ror 

Excess Evecrric CurrENTs, James Edward Brown, of 
the National Boiler and General Insurance Company, Ltd., 
National Buildings, Manchester, Edward George Anness, 
of 7, Grosvenor- gardens, Cricklewood, N.W., and Wyatt 
Meacher, of the Westminster Engineering Company, Ltd.. 
Victoria-road, Willesden Junction, N.W. 10 

| The device described in this specification is for producing an 

audible indication when an electric current execeds a pre 


N° 234.592 


























| determined value in one or more circuits, 
easily understood. When the current exceeds a predetermined 
value, A blows, that the whole of the current then 
passes through the winding B, thus energising the core of 
electro-magnet. When energised with alternating current, 


and its action is very 


a fuse so 


striking a 
described 


connected to a trumpet or in a metal reed 
diaphragm. Several modifications of the invention are 
June 4th, 192 

234,709. N 
Pyburn, 

and A. 
The object of 
wire, as it is received in coils from the 
ables. 


>. 


Pp Boprins, G 
Airdrie, Scotland, 
‘ameron-street. Motherwell 
the re-winding of 
when it is put 
hobbin con 


vember l4th, 1924.—Layine-1 
Caledonia House, Cairnhill-road, 
Jack, Auchtendrane, 
this invention is to obviate 
drawers, 


The 
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This invention is concerned with exhaust steam injectors so | 
devised that they will continue to operate e ven when the main | 


regulator is shut and the engine is ‘* coasting.”” The injector is 


of ordinary construction and is supplied with exhaust steam | 


by the inlet A. 
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to the nozzle B by the branch C and the pipe D is connected with 
the engine valve chest. In the event of the regulator being shut 
when the engine is running the reduction of the pressure in the 
pipe D results in the valves E and F rising, when live steam is 
supplied through the port G to take the place of the exhaust 


steam, which is, of course, cut off.—June 4th, 1925 
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the inlet and outlet are in line. This cifect is obtained by making 
the separate seating block of the form shown in the drawing, 
o that the diagonal passages are confined within the block.— 
Vay 28th, 1925. 


A supplementary supply of live steam is furnished | 
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} sequently built up with a fixed flange A and a flange B which 
} can slide axially on the studs C. This flange is pressed up against 
the coil of wire by the levers D and a corresponding set of 
springs E. The interior diameter of the coil is accommodated 
by means of a series of fingers F, which are expanded by t« 


G a spring H June Ath, 1925 
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| PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked to announce that Mr. William Prince, who, 
until recently, was managing director of the Texas Oil Com- 
of America, has been made a director of Frank How and 
Ltd., of Stratford, London, E. 15. 

THe Grose PNevumatic ENGINEERING Company, Ltd., of 1, 
Victoria-street, London, 8.W. 1, asks us to announce that it has 
appointed Hoare, Miller and Co., Ltd., of Caleutta and Bombay, 
as agents in India for its pneumatic plant. 

We are asked to announce that Mr. A. G. M. Michell, of Michell 
Bearings, Ltd., Crankless Engines, Ltd., and Crankless (European 


pany 
Co., 
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Patents) Proprietary, Ltd., has recently arrived from — 
and has opened an office at 20, Grosvenor-gardens, 8S.W. 
Combustion, asks us to announce that 
it has removed its offices from Africa House, Kingsway, to 
Hampden House, 84, Kingsway, London, W.C, 2. Telephone 
number, Holborn 6231; telegraphic address, Beadlebob, 
Westcent, London 


Tue monthly journal, 








Tue New Gravine Dock at Dursan.—Referring, to the 
paragraph under the above heading, which appeared on our 
Seven-day Journal page in our issue of June 12th, our attention 
has been called to the fact that we were not strictly correct in 
stating that it ranked with the docks at Quebec and Vancouver 
as one of the three largest graving docks in the world. The 
Vancouver dock referred to should have been the dock at 
Esquimalt, B.C. Moreover, there are at least two other dry docks 
which equal or exceed the dimensions of the new dock at Durban, 
namely, that at St. John, New Brunswick, opened in 1923, 
which has a length of 1150ft., an entrance width of 133ft., 
and a depth on the sill at high water of 42ft., and that at Boston, 
completed in 1918, which has a length of 1176ft., a width at the 
coping of 133ft., and a depth of 43ft. on the sill. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of havi) 
notices of meetings inserted in this column, are requested to not 
in order to make sure of its insertion, the necessary informatio, 
should reach this office on, or before, the morning of the Wednesda 
In all cases the TIME an 


PLACE at which the meeting is to be held should be clearly stated 


ro-DAY 


INSTITUTION OF MECHANICAL ENGINEERS.—Summer meetin, 


in Newcastle. 
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Bran 
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MEN LAN« 
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at the 


anp County Enutnrers.—Tow: 
Shields. North-Eastern District 


INSTITUTION OF MUNICIPAI 
Westcoe-road, South 
meeting. 11 a.m. 


OUNTY ENGINeeRs Teel 
District 


by 


INSTITUTION OF MUNICIPAL AND ¢ 
nical College, Bradford. Yorkshire 

Modern Rapid Hardening Cements, 
2.30 p.m 


meeting Lecture 


Mr. H. H. Borne 


WEDNESDAY TO FRIDAY. JULY 1l5rn ro lira 


CONFERENCE OF WoOMEN IN Science, Is 
British Empire Exhibition, Wembley 


INTERNATIONAL 
DUSTRY AND COMMERCE 
SATURDAY, JULY 18ra 
ENGINEERS. —East 
at Loughborough 


MUNICIPAL AND COUNTY 


annual 


INSTIT 
Midland 


10 a.m 


TION OF 


District general meeting 


anp County Evctneers.—Town 
Hall, Folkestone. South-Eastern District meeting. ry to 
be discussed :—*‘‘ Municipal Works at Folkestone,”’ by Mr. A. E 
M. Inst. C.E.; and “ Folkestone’s New Sea Outfall 
by Mr. E. Carlen Fawcett, A.M. Inst. C.E. 11 a.m. 


INSTITUTION OF MUNICIPAL 


Works,” 








CONTRACTS. 


WesTINGHOt Br SAXBY Sionat Company, 
. has received an order Pease and Partners, Ltd., for 
interlocked electro-pneumatic decking plant and auto 
pit top at the Thorne Colliery. This company 
that the 700 Style J resonated impedance 
in our issue of the 3rd inst. as having be« 
ordered from that company’s Melbourne House, by the New 
South Wales Government Railway, are to be manufactured withi 
alth 
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Ltd. 
fully 
matic gates for the 
also asks us t 
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THE Metropolitan Borough of Marylebone has placed an order 
with the Woodall Duckham Vertical Retort and Oven 
struction Company (1920), Ltd., for a refuse destructor, to be 
capable of dealing with 20-24 tons of town’s refuse per day, the 
f refuse to be used for th« 


Con 


production of electrical energy 


Tue East Ferry Roap Works 
Ltd., has received an order from the Port of London Authority 
for twenty-three hydrauli to installed at Tilbury 
Docks, These cranes are to be capable of lifting a gross load of 
30 ewt. through a total distance of 95ft. at a speed of 250it 
per minute. Thirteen of the cranes will be arranged for operatio 
a track having a ge of 10ft. lin., and ten ot them will bh« 
for a 13ft. track 


Last year the Director-General of Telegraphs, Berne, Switzer 
land, installed as an experiment a small automatic telephon« 
exchange, called the Relay Satellite Exchange, for linking up the 
people in one of the rural areas in Switzerland. This small 
exchange was made by the Relay Automatic Telephone Com 
pany, Ltd., at Streatham-hill, London, S.W. The Swiss tek 
phone authorities, after a year's experience, have now ordered « 
further twenty relay exchanges for installation in various places 
in Switzerland 


ENGINEERING COMPANY 


cranes be 


uitable 6in gauge 








Roya. INSTITUTION \ general meeting of the members of 
the Royal Institution was held on Monday afternoon, July 6th 
Sir James Crichton-Browne, treasurer and vice-president, in the 
chair. The special thanks of the members were returned to the 
Delegacy of the City and Guilds (Engineering) College for its 
valuable gift of a micro-photographic apparatus. Mrs. Romanes 
and Dr. R. A. Young were elected members. 


Tue Institution oF Evecrrican Excrveers.—The annual 
conversazione of the Institution of Electrical Engineers was held 
on Thursday evening, July 2nd, at the Natural History Museum, 
South Kensington. The guests and members were received in 
the Central Hall of the Museum by Mr. W. B. Woodhouse 
President, Mrs. Woodhouse, and the Council of the Institution 
A programme of music was given by the string band of the Royal 
Engineers in the Central Hall, while in an adjoining gallery an 
instrumental and vocal concert took place. As in previous year~ 
the arrangements were most excellent, and fine weather 
tributed to a most successful evening. 


con 


Tue Imperiac INstirvure.—In accordance with the provision 
of the Imperial Institute Act, 1925, which became operative on 
July Ist, the control of the administration and the management 
of the Imperial Institute was transferred on that date from the 
Secretary of State for the Colonies to the Parliamentary Secr 
tary, Department of Overseas Trade, who became the respon 
sible Minister under the Act. The amalgamation of the Imperial 
Mineral Resources Bureau with the Imperial Institute was also 
effected on July Ist. Henceforth all inquiries and correspondence 
relating to the work of the Bureau should be addressed to the 
Imperial Institute (Mineral Resources Department), South 
Kensington, London, 8.W. 7 


G.E.C. Annvat Sports.—The sixth annual sports of the 
General Electric Company, Limited, were held on Saturday, 
June 13th, on the main playing field at Witton, which, together 
with the Magnet club building, has been provided by the com- 
pany for the benefit of its employees. Fine weather prevailed 
and a large crowd saw an extremely interesting afternoon’ 
sport. At _ conclusion of the events the prizes were presente | 
by Mrs. M. J. Raili In the evening a dance took place in the 
ball room, aa it was attended by a large and re 
gathering, including the Lord Mayor of Birmingham, Mr. M. 
Railing, the general manager of the company, and Dr. 
Railing, director of Witton works. 
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A Seven-Day Journal 


Road Motor Vehicles. 


ACCORDING to a return published this week by the 
Ministry of Transport, 1,393,000 licences were current 
on May 3lst in this country for motor vehicles, 
excluding tramear_and general trade licences. For 
motor cars taxed on a horse-power basis, the number 
of licences in force was 533,000. Motor cycle licences 
were almost as numerous, numbering 518,000. Com- 
mercial goods vehicle licences were fewer by more than 
half, at 217,000, while for ommnibuses, taxi-cabs and 
other motor hackneys there were 92,000 licences in 
force. The amount received in payment of the total 
number of mentioned was £13,437,000, 
that the average licence costs just a fraction under 
£10 a year. This average figure is, however, greatly 
influenced by the large number of lightly taxed motor 
The average fees paid on motor 
amounted to £31 9%s.; for 
£21 Is. 6d.; for motor cars 
taxed on a horse-power basis £15 8s., and for motor 
cycles £2 13s. 6d. Motor ploughs and similar appli- 
ances for which 14,079 licences were in force contri- 
buted merely £3522 to the total fees received. On 
the other hand, road locomotives and vehicles of their 
class were much more heavily taxed, 2226 licences in 
force contributing a total of £36,984 to the fees 
received. Motor tractors were slightly less produc- 
tive, 1252 licences yielding a total of £17,922. Roughly 
speaking, it would seem that the average fees yielded 
the different classes of road vehicles are in fair 
keeping with the amount of damage done to the roads 
by them respectively, although it is perhaps an 
exaggeration to suggest that a vehicle of the hackney 
type punishes the road 50 per cent. more severely 
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The Iron and Steel Industry. 


SPEAKING at Dudley last week, Sir William Joynson 
Hicks, the Home Secretary, remarked that our manu- 
factures of iron and steel were now down to the level 
of 1913. To remove the depression from the industry 
it was necessary, he said, to reduce our costs of pro- 
duction to the same extent as had been done abroad. 
Foreign workers only worked 
longer hours, but received less pay than those in this 


iron and steel not 


country. In France their wages were £1 13s. 11d. 
per week, in Belgium £1 16s. 6d., in Germany 
£2 Is. 9d.. and in this country £3 3s. 7d. Three 


We might 
try to raise the wages abroad up to our own level, or 
we might reduce wages in Great Britain, or we might 
protect our industry by a tariff. The first alternative 
would difficult to carry out. The second was 
undesirable. The third alone seemed possible. 
Another aspect of the question was stressed by Sir 
Hugo Hirst, a day or two later at the annual meeting 
of the General Electric Company. Speaking speci- 
fically about the basic coal, iron and steel industries, 
he said that following an investigation which he had 
recently made of working conditions on the Continent, 
he had come to the conclusion that the root of our 
present troubles lay not so much with questions of 
wages and hours, but with the fact that the world’s 
power of production was too great for its present 
power of absorption. The war had doubled the power 
of production of each country, and if political diffi- 
culties and great industrial crises were to be avoided, 
the big industries of the different countries would 
have to collaborate in the matter of standardisa- 
tion, working conditions and the sharing of markets. 
Wild competition in the spirit of “the survival of 
the fittest ’’ would eventually act to the detriment of 
all countries and all wage earners. 


possible alternatives were open to us. 


he 


The Electrical Industry. 


REFERRING specifically to the electrical engineering 
industry, Sir Hugo Hirst, at the meeting mentioned 
in the above paragraph, said that although his com- 
pany’s capital was now three hundred times as 
great as it was at the formation in 1889, he felt that, 
electrically speaking, we were still only at the begin- 
ning of things. As an instance of the scope available 
for developments, he referred to the supply of elec- 
tricity in the London area. That supply, he said, 
was in the hands of seventy or eighty authorities, and 
represented a capital expenditure of over £30,000,000. 
If his company’s engineers were given the chance of 
laying out one big power station, they could, he con- 
tended, for less than half that capital sum give an 
increased output at a considerably reduced cost of 
production. Sooner or later, he argued, some such 
scheme would be applied to 90 per cent. of this 
country’s existing power stations. In the manu- 
facture of telephone equipment and electric lamps, 
there were also big fields for expansion. In the 
United States there were 142 telephones in use per 
thousand of the population. Great Britain was 
twelfth on the list with but 26. The number of elec- 
tric lamps used per year per head of the population 
in the United States worked out at 1.74. Great 
Britain occupied fifth place in this respect with the 


figure of 0.42. Similar accounts, he said, could be 
given of every other branch of the electrical industry, 
but he warned his hearers that however prosperous 
the industry might be and whatever prospects it 
had for development, it could not expect to retain its 
prosperity and to develop it if the rest of the country’s 
industries were ailing. However strong a limb of an 
ailing man might be, it must suffer eventually if the 
illness was not cured. 


Overseas Markets. 


THe volume entitled *‘ Survey of Overseas Mar- 
kets,”’ prepared by the Committee on Industry and 
Trade and published on Wednesday by the Stationery 
Office, is a book of about 700 pages containing descrip- 
tive and statistical accounts of the Dominions, 
Colonies and foreign countries considered as markets 
for British From it any manufacturer or 
trader in this country should be able to obtain very 
valuable information about the requirements, con- 
sumption, finances, duties, commercial 
policy, and other trade factors concerning any over 
seas country in which he may be interested com- 
mercially. The volume should help all British 
exporters to extend their existing markets and to 
enter new markets. There is a valuable and enlighten- 
ing introduction to the report in which the Committee 
deals with certain general conclusions that can be 
drawn from the facts and figures assembled in the 
main portion of the book. The Committee holds that 
the growth of local manufacture is probably the most 
important permanent factor tending to limit the 
volume or modify the character of British export 
trade. It is of interest to note that in the Committee's 
opinion customs tariffs, while doubtlessly an impor- 
tant obstacle to the flow of international trade, have 
not so far proved an important factor in retarding the 
recovery of our trade. 
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The Blue Star Line Orders. 


In a Journal note on May 22nd we recorded the 
placing of orders for four Blue Star Line refrigerator 
steamers, two with Lithgows, Ltd., of Port-Glasgow. 
and two with Palmer's Shipbuilding and Iron Com- 
pany, Ltd., of Hebburn and Jarrow-on-Tyne. At 
that time it was suggested that the construction of 
four more ships of the same class was under con- 
sideration, but we are now glad to state that the Blue 
Star Line has placed additional orders for five similar 
ships, two of which will be built on the Clyde and 
three on the Mersey. The successful firms are John 
Brown and Co., Ltd., of Clydebank, and Cammell 
Laird and Co., Ltd., of Birkenhead. It is understood 
that negotiations for these ships were reopened on a 
revised price basis, with a view of preventing this 
large order going to a German yard, and that both 
the owners and builders have made sacrifices with 
the object of keeping the work in the country. The 
total cost of the nine vessels is given as £2,700,000, 
which is said to be £300,000 in excess of the price 
quoted by continental builders. As mentioned in 
our previous note, the new ships will be propelled 
by geared turbine machinery of about 5800 shaft 
horse-power, and will be equipped with steam-driven 
refrigerating plant of the latest type. They are to have 
a deadweight tonnage of 12,000 and a service speed of 
about 14 knots. 


The Simplification of Industry. 


Like Mr. Baldwin, Colonel Vernon Willey, the 
President of the Federation British Industries, 
believes that as an alternative or supplement to fiscal 
palliations, much could be done to restore our indus- 
tries to prosperity by reorganisation on the side of the 
management. Speaking at Leeds on Tuesday, he 
urged collective action by each trade as a whole with 
the object of opposing a homogeneous force to foreign 
competition. Much, he argued, couid be affected by 
an increased adoption of the principle of standardisa- 
tion and by the simplification of sizes and qualities. 
It was fallacious to believe that odd sizes gave manu- 
facturers a competitive advantage. The prevailing 
vast multiplicity of sizes, qualities and specifications 
entailed an immense cost for merchant stocks, in- 
volved transportation in small units, and led to the 
neglect of mass production possibilities. As examples 
of manufactures that might. be standardised and 
simplified, he instanced china ware, plumbing supplies, 
paints and varnishes, bolts and nuts, bottles, wire 
fencing, and timber. The Government, Colonel 
Willey concluded, could give a great lead in the 
simplification of business practices, and had been urged 
to do so by the Federation of British Industries. 


of 


Telephone Development in Scotland. 


Tw a report on the development of telephone and 
telegraph services in Glasgow and the West of Scot- 
land, the Telegraph and Telephone Advisory Com 
mittee states that in spite of relatively bad trade 
conditions, steady progress has been maintained as 
regards telephone development. At the end of 1924 
the number of stations in the Glasgow area reached 
50,299, an increase of 5.3 per cent. on the number in 
use in 1923. The extension of the syatem has not, 








however, been confined to Glasgow, Notable pro- 








| connection with a general subsidy scheme. 








Moreover, 
in the western district of Scotland generally, con- 


gress took place in the surrounding towns. 


siderable progress was made. At the end of 1924 the 
number of stations in the area between the Caledonian 
Canal and the Solway Firth and west of a line through 
the centre of Scotland, excluding Glasgow, reached 
20,286, an increase of 9.5 per cent. on the number 
in use in 1923. An important development of 
the telephone trunk line system will become 
available for public service in Glasgow and the 
West of Scotland, when the work on the under- 
ground cable between London and Glasgow is 
completed. The cable will also provide direct 
underground communication with Birmingham, Man- 
chester and Leeds. Another important development 
of the telephone system in the West of Scotland 
during the past year was the laying of main under- 
ground loaded cables connecting the principal towns 
within a radius of 50 miles with Glasgow. Public call 
offices have been installed at many small rural post- 
offices. 


The British Beet Sugar Industry. 


Sowe interesting particulars concerning the recent 
encouraging development of the British beet sugar 
industry were given by Mr. Alfred Wood, secretary of 
the British Sugar Beet Society, at Crewe on Monday. 
Last year, he said, three factories were operating, 
but in the next season no less than ten factories would 
be producing sugar and five more were expected to be 
ready for the 1926 season. Leaving aside extensions 
made to the older factories, the sum of £1,826,000 
was being spent on building and equipping new plants, 
and of this amount about £1,035,000 represented the 
cost of machinery and other equipment under con- 
struction in British engineering works. Last year 
22.637 acres of sugar heet were grown, which acreage 
this year had increased to over 60,000. The principal 
difficulties, said Mr. Wood, which at the moment were 
retarding the growth of the industry and which he 
thought were actually prejudicing the investment of 
capital in new factories were the following :-—Shortage 
of beets to enable the factories to work at full capa 
city ; scarcity of agricultural labour at the critical 
periods of hoeing, singling and harvesting; pro- 
hibitive railway rates for the carriage of beets from 
farms lying at some distance from the factories ; and 
an inclination to build factories too close to each other. 
The railway companies, Mr. Wood said, were alive 
to the increased railway traffic afforded by the in- 
dustry, but some temporary scheme was needed, so 
that a farmer in a district not yet served by a factory 
was not penalised by heavy rates of carriage, as com- 
pared with growers in the factory district. It was 
important, he thought, that manufacturers who were 
contemplating new factory schemes should consult 
other factory companies before deciding upon a new 
site, so that existing undertakings were not injured. 
The work of developing the industry called for the 
utmost co-operation and consideration among all 
interested in it if the purpose of the Subsidy Act was 
to be fulfilled. 


Dole versus Subsidy. 


For some time past a powerful committee of the 
Federation of British Industries has been considering 
the numerous proposals which have been made for the 
relief of unemployment by the subsidising of industry. 
The committee’s conclusions were published on 
Tuesday. It is recognised that a prolonged period of 
unemployment may cause dangers to the 
future well-being of industry fram the loss of skill 
on the part of trained workers and from the non- 
acquirement of skill by young persons. At the same 
time, the committee feels that there are considerable 
difficulties and dangers in a general application of the 
policy of subsidies to a substantial number of trades. 
It would be difficult, it argues, to determine whether 
a subsidy was really creating new employment, or 
merely transferring employment from one firm to 
another. A general scheme of subsidies might result 
in the relatively inefficient firm being benefited at 
the expense of an efficient one. The selling of goods 
below the true cost of production would disturb the 
resumption of normal trade, and would slacken the 
incentive to reduce and increase efficiency. 
These and other considerations have led the com- 
mittee to report against a general subsidy scheme. 
It feels, however, that-further thought should be given 
to schemes for temporarily subsidising particular 
trades or even a section of a trade. Such a partial 
scheme might be applied in the case of a trade, the 
conditions of which are such that a committee of the 
whole trade could be formed for the purpose of decid- 
ing whether any application for a subsidy would or 
would not involve any of the dangers foreseen in 
A partial 
scheme might also be applied to the shipbuilding, steel, 
engineering and other industries concerned with large 
specific contracts, with the object of retaining work 
in this country which otherwise would be placed with 
foreign competitors. The loss of such contracts, it is 
pointed out, may be injurious to future trade, apart 
from the immediate effects. In such cases, the com- 
mittee suggests, a subsidy might be granted if the 
order were of particular importance on general grounds 
and if the subsidy required were small relatively to the 
value of the order. 


serious 


costs 
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The British Steam Railway Loco- 
motive from 1825 to 1924, 
By E. L. AHRONS, M.I. Mech. E. 
No. XXIX.* 


PERIOD 1876 TO 1881 (continued 

Leading Bogies.—The leading bogie began to make 
its mark as a feature of express engine design, but 
it was, nevertheless, several years before it established 
@ permanent footing. In addition to W. Adams, 
two other engineers, D. Drummond on the North 
British in 1876, and William Kirtley on the L.C. and 
D.R. in 1877, adopted it permanently. In the case 
of Drummond, improvement in the curving properties 
of the engines required to work over the sinuous 
Waverley route between Edinburgh and Carlisle 
was the main consideration, and a similar argument 
may also apply to Kirtley’s “Chatham” engines. 
In 18768. W. Johnson designed the first of his Midland 
4-4-0 engines, with 6ft. 6in. coupled wheels and 


| 

1193 square feet ; pressure, 150 lb.; weight in work- 
ing order about 43} tons, of which 14 tons were 
carried on the bogie. The length, 9ft., of the coupling- 
rod was unusual at that time; its throw was short, 
as in Stroudley’s engines. The combined sand-box 
and splasher was a modification of that used in M. 
Kirtley’s Midland engines. It was neat, but gave the 
driver little room in which to oil the big-ends and 
excentrics. Moreover, the arrangement, as originally 
applied, was unsafe, and on one occasion, during a 


gale on the route between Carlisle and Edinburgh | 


the wind lifted one of the sand-box lids, hurling it 


through the cab window and severely injuring the | 
Afterwards the lids were secured by chains. | 
One of these engines was shown at the Stephenson | 
| spreading the cylinder centres further apart. 


driver. 


Centenary of 1881. 


The only other engine which needs illustration is | 
the first of S. W. Johnson's 7ft. coupled engines by | 


Diibs, 1877-——Fig. 225——a type which with subsequent 


variations in detail and boiler pressure was standard | 


on the Midland Railway for many years. Cylinders, 
18in. by 26in.; wheels, 3ft. 6in. and 7ft.; wheel base, 
6ft. 7ft. Sft. Gin. 21ft. 6in.; fire-box heating 








FIG. 224--DRUMMOND’S NORTA BRITISH ENGINE, 


17$im. by 26in. cylinders. Théy were built by Kitson 
and were specially intended for the severe gradients 
and curves of the Derby—Manchester line over the 
Derbyshire Peak district. They were followed in 
1877 by twenty 7ft. coupled express engines, which 
ran chiefly between London, Leicester and Leeds, 
as well as over the Peak; but during 1877-1881 the 
construction of bogie engines ceased on the Midland, 
and the succeeding eighty-five express engines were 
of the 2-4-0 type. The width between axle-box 
flanges of the leading axle of the latter engines was 
lin. greater than that of the hornblock faces, though 
no inclined plane control was used, except in the case 
of twenty engines built in 1874. This simple arrange- 
ment was always successful on the Midland and other 
companies’ engines with long outside leading bear- 
ings, and the engines ran very steadily at high speeds. 
The excellence of the permanent way had much to 
do with this, but a 2-4-0 engine with a long wheel 
base does not tend to sway laterally so much as 
engines with a short base of 15ft. 6in. or under. 
The Great Western used 2-4-0 engines with wheel 
bases varying from Il16ft. 9in. to I7ft. 6in., the 
leading axle having simple lateral play, and the 
writer can testify from personal experience that 
they remarkably well, even on the very 
sharp over the Cotswolds, though on this 
particular section a bogie would certainly have 
been preferable. The flange wear of the leading 
tires wes not abnormal. What does not seem to have 
been fully appreciated in 1876-7 wes the good effect 
of the controlling springs of a leading bogie in pulling 
the front of the engine round towards the inside of the 
curve, an effect which does not occur in rigid centre 
It was not until 1882 thet 8S. W. Johnson 
definitely decided that the 4-4-0 engine was pre- 
ferable to the 2—4—0, and since that time no engines 
with single leading axles have been built for the 
Midland. H. Smellie discarded the Cortazzi axle- 
boxes, mentioned above, in his succeeding designs 
from 1883 onwards, and adopted the Adams bogie. 
It is hardly too much to say that the main reason why 
several engineers in this country finally decided on 
bogies was that the weight on the leading axle had 
increased to such an extent that it was considered 
preferable to carry the front end on two axles. 

The type of bogie in general use was the Adams 
sliding type, with spring control, but in 1877 A. 
McDonnell introduced the American pendulum link 
bogie on the Great Southern and Western Railway 
of Ireland. In that case the bogies were provided for 
small passenger engines employed on the Mallow, 
Killarney and Tralee line, on which the curves are 
very The pendulum link bogie was brought 
over to English railways from Lreland by McDonnell 
in 1884, followed by Sir John Aspinall in 1886, and 
H. A. Ivatt in 1896, though all the locomotive- 
building firms had for many years previously con- 
structed it for the Dominions and South American 
railways. 

4-4-0 Engines with Inside Cylinders.—D. Drum- 
mond’s North British engines by Neilson are shown 
in Fig. 224. The cylinders were 18in. by 26in.; 
coupled wheels, 6ft. 6in., and bogie wheels, 3ft. 6in. 
diameter ; bogie wheel base, 6ft. 6in.; coupled wheel 
base, 9ft.; total base, 22ft.; total heating surface, 


‘rode ”’ 


curves 


pin bogies. 


severe. 
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1876-8 


surface, 110 feet ; total 1313 square feet ; 
grate, 17.5 square feet; pressure, 140 lb.; weight 
in working order, bogie 14 tons 2} ewt., driving 
14 tons 8} cwt., trailing 13 tons 9} cwt., total 42 tons 
1} cwt.; weight empty, 38 tons 19} ewt. The sand- 
boxes were beneath the platforms as in Beyer’s 
engines. The tenders, as in P. Stirling's engines of 
that time, had the springs behind the frames, an 
awkward position in case of broken plates. In sub- 
sequent tenders the springs were placed outside, 
below the platforms, and those illustrated were subse- 
quently altered. Their tank capacity was 2750 gallons. 

Engines of this type were built with 7ft., 6ft. 9in., 
and 6ft. 6in. coupled wheels. In 1885 the pressure 
was raised to 1601lb., and between 1892 and 1896 
the cylinders were enlarged to 18}in. by 26in. and 
the wheel base was lengthened. They had Stephenson’s 
link motion and slide valves. Similar engines with 
other forms of valves and motion will be mentioned 
subsequently. 

Charles Sacré’s 4-4-0 engines—Fig. 226—built at 
Gorton Works 1877-1880 for the main line expresses 


square 


S.W.R. to the designs of W. G. Beattie. The cylinders, 
18}in. by 26in., had piston valves, which had defects 
similar to those of Bouch’s valves for the Stockton and 
Darlington engines. The trapped water had no 
suitable means of escape, and a long casualty list of 
broken and bent valve spindles resulted. The coupled 
wheels were 6ft. 7in., and bogie wheels 3ft. 3in 
diameter ; wheel base, 6ft. 6in. Tit. 9ft.; total 
heating surface, 1216 square feet ; pressure, 140 lb. 
Weight in working order :—Bogie, 16 tons 5 ewt. ; 
driving, 13 tons 7 ewt. ; trailing, 13 tons 16} ewt. ; 
total, 43 tons 8} cwt. The coupling rods were placed 
next to the wheels with the connecting-rods outside, 
an awkward arrangement in case the coupling rods 
had to be taken down; with the additional defect of 
They 
were unfortunate engines ; in addition to the trouble 
with the valves, they were “ over-cylindered ” and 
would not steam satisfactorily, though after liners 
had been put into the chimneys they were somewhat 
improved. Mr. Adams subsequently rebuilt a few of 
them, and reduced the cylinders to 17in. diameter. 
The remainder were broken up after about twelve 








FIG. 225—JOHNSON’S MIDLAND ENGINE, 1877 


years’ service. They the last engines 
to be built with Beattie’s patented fire-boxes. 


The five Caledonian 4-4—0 engines 227 


were express 


Fig. 2 were 
built by Neilson, 1877, to the designs of Mr. Brittain. 
The cylinders were 18in. by 24in. placed at 6ft. 3in. 
centres, and the connecting-rods, as in the L. and 
S.W.R. engines, outside the coupling rods. 
Coupled wheels, 7ft. 2in. diameter; bogie wheels, 
3ft. 4}in. diameter ; wheel base, 6ft. 6ft. 7}in. 

8ft. 7in. 21ft. 2}in. ; fire-box heating surface, 82 
square feet ; total, 987 square feet ; grate, 14.6 square 
feet ; pressure, 1301b.; weight in working order, 41 tons 
7 cwt. These engines had ordinary slide valves inside 
working on vertical port faces, and Gooch’s stationary 
link motion. They were originally intended to re 
place the 8ft. 2in. single engines on the main line north 
of Catlisle, but the boilers were much too small, with 
the result that the old tackle trains 
which the new engines could hardly “look at.” 
After some years of secondary work in the 
Dundee district they were reboilered in 1887 by D. 
Drummond, and made into more serviceable engines. 


were 


singles could 











FIG. 226—SACRE’S MANCHESTER SHEFFIELD AND LINCOLNSHIRE ENGINE, 1877 - 80 


of the Manchester, Sheffield and Lincolnshire Rail- 
way, had outside bearings. The bogie had inside 
bearings only, though the outside frame of full depth 
was carried in front of it to the buffer plate, a 
peculiar design, which added unnecessary weight 
at the front end. Cylinders, 17in. by 26in. ; driv- 
ing wheels, 6ft. 3in., and bogie wheels, 3ft. 3in. 
diameter ; wheel base, 6ft. 6ft. 94in. Sit. 
20ft. 94in. The boiler was of the large diameter 
of 4ft. 5in. inside; fire-box heating surface, 
94 square feet; total, 1016 square feet; pres- 
sure, 140 lb.; weight in working order, 41 tons 
l ewt. These engines worked over the heavy road 
between Manchester and Retford, and also between 
Liverpool and Hull. One of them broke a crank axle 
near Penistone in 1884, when travelling at high speed. 
The engine and tender kept on the embankment, 
but the jolt caused a defective horse-box coupling to 
break, and the train was hurled down the side with 
the loss of 24 lives, including that of Massey Bremley, 
who had three years previously retired from the post 
of chief locomotive engineer of the G.E.R. 


4-4-0 Engines with Outside Cylinders.—In 1876-7 


Sharp, Stewart and Co. built 20 engines for the L. and 


| trouble. 


It is a remarkable fact that many of the 4-4-0 
engines with outside cylinders built during this period 
were not very successful, and amongst the category 
must be included W. Adams’s first 4~4—0 engines of 
1876-7 for the Great Eastern Railway, which had 
18in. by 26in. cylinders, 6ft. lin. coupled wheels, 1109 
square feet of heating surface, 140 lb. pressure, and 
weighed no less than 45 tons 1} cewt. These engines, 
though intended for heavy main line passenger trains, 
had to be relegated to fast goods service. 

In all the above-mentioned engines the position of 
the cylinders had only an indirect effect in causing 
the trouble, which was really due to an epidemic of 
large cylinders and small boilers. The permissible 
weight was taken up by the framing and motion to 
the neglect of the boilers, which were starved. The 
outside cylinders required thick frames, since York- 
shire iron and not steel was the material used, and 
the thickness was generally at least 1}in. thick. W.G. 
Beattie in his unfortunate engines had to use thinner 
frames, and they cracked in service, causing another 
Adams’s Great Eastern engines were stated 
to have been too heavy. 

W. Adams, in his later designs of 1880-7 for the 
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London and South-Western Railway seems to have 
had greater latitude than Beattie in the permissible 
weights, and then produced an excellent engine. This 


type is shown in Fig. 228, which shows an engine by | 


Beyer, Peacock and Co., 1880. Others were built in 
1883-7 by Stephenson and by Neilson. The cylinders, 
18in. by 24in., were of reasonable size, but the pres- 
sure was increased to 160 lb. 
frames were ljin. thick. The other dimensions 
were as follows :—Coupled wheels, 6ft. 7in. ; bogie 
wheels, 3ft. 4in.; wheel base, 7ft. + 6ft. 54in. 

Sit. 6in. = 21ft. 1l}in. ; heating surface of fire-box, 
111 square feet ; total, 1223 square feet ; grate, 17} 
square feet. Weight in working order :—Bogie, 16 tons 
1l ewt. ; driving, 15 tons; trailing, 15 tons 4 ewt. ; 
total, 46 tons 15 cwt. The engines built in 1884 had 
the heating surface reduced to 11614 square feet. 
Twelve similar engines, by R. Stephenson and Co., 
had 7ft. lin. coupled wheels. All had compensating 
levers connecting the springs of the coupled wheels ; 


The Yorkshire iron | 


1057 square feet; grate, 17 square feet; pressure, 
140 Ib.; weight full, leading 13 tons 15} ewt., driving 
15 tons 24 ewt., bogie 20 tons 13} ewt., total 49 tons 
12 cwt.; capacity of side and back tanks, 1110 gallons. 

One of the reasons for the use of express tank engines 
on the L. and Y.R. was the short length of many turn- 
tables. As these were gradually reconstructed, 4-4-0 
tender engines replaced the tank engines, and the 
latter were then devoted to local train services, on 
which they did very good work. In their “‘ express ” 
days they always appeared to do well, though the 
start to stop speeds of the best L. and Y.R. trains 
of that time, about 33 to 36 miles per hour, were low. 
The engines suffered from lack of water capacity, for 
main line work, but that was the product of un- 
avoidable circumstances. 

In 1879-1881 the Great Western took up the 
express tank engine, though for different reasons, 
chief amongst which was the economy in dispensing 
with tenders. From the earliest days of the South 


‘ 








FIG. 227—-CALEDONIAN ENGINE, 


after 1880 Adams was almost the only British engineer 
who retained levers, but his engines, unlike 
those mentioned previously in this connection, had 
bogies, and therefore three-point suspension. Their 
weight may be noticed ; they were the heaviest ex- 
press engines then running in this country. 

As a testimony to the excellent workmanship for 
which British firms are celebrated, it may be added 
that after more than thirty years’ service there was 
hardly a rivet in any part of the twelve engines by 
Beyer, Peacock, which had become loose. The writer 
can testify to the very high speeds which the Stephen- 
son-built engines, with 7ft. wheels, frequently attained. 

Engines of the 0-4-2 Type.—In 1876 W. Stroudley 
introduced the 0-4-2 type for passenger service. The 
earlier engines were in reality “‘ mixed traffics,”” some- 
what similar to those of P. Stirling on the G.N.R.., 
and had 5ft. 6in. wheels with 17in. by 24in. cylinders. 
But in 1878-1880 six express engines were built at 
Brighton Works with large 6ft. 6in. front coupled 


these 


1877 


“universal ’’ engines of the London, Tilbury and 
Southend Railway, used for all classes of traffic, 
including the express trains. By adding a radial 
trailing axle part of the water could be carried at the 
back, and a larger coal bunker was also obtained. The 
tanks held 1300 gallons, and the coal bunker 40 ewt. 
The cylinders were horizontal, 17in. by 26in., and 
placed outside ; coupled wheels, 6ft. lin. diameter ; 
bogie and trailing wheels, 3ft. lin. diameter; wheel 
base, 6ft. 6in. 7ft. lin. + 8ft. 6in. 7ft. 3in. 
= 29ft. 4in.; total heating surface, 1020 square 
feet; grate, 17} square feet; pressure, 160 lb.; 
weight in working order, bogie 15 tons 18 ecwt., 
driving 16 tons 14 ewt., coupled 16 tons 0} cwt., 
trailing 8 tons 2} cwt., total 56 tons 2} cwt. The 
slide bars were single ; the trailing radial axle was not 
of the Webb type, but of a modified Adams type 
with spring control. 

One extraordinary Great Western express tank 
engine, of which hardly anything is known, remains 














Devon and Cornwall railways (7ft. gauge), all trains 
west of Newton Abbot had been worked by the old 
Gooch type of 4-4-0 saddle tank engines, the length 


of main line operated to Penzance being about 111 
miles. It was therefore decided to try tank engines 
on the standard gauge sections between Wolver- 


hampton and Oxford, vid Worcester, and also on the 
main line from Wolverhampton to Shrewsbury. 
Three 2-4-0 engines were built at Wolverhampton, the 
outside frames at the front end being taken from some 
older engines by Beyer, Peacock. The cylinders were 
17in. by 24in.; coupled wheels, 6ft. diameter ; wheel 
base, 17ft., equally divided ; total heating surface, 1297 
square feet ; of which the fire-box provided 99 square 
feet ; pressure, 140 lb.; tank capacity, 1000 gallons. 
These engines proved to be somewhat too heavy, and 
after about three years’ service they were converted 
to tender engines, when the wheel base between the 
leading and driving wheels was shortened by 6in. 
Three 4-4-0 side tank engines were designed 


FIG, 228--ADAM’S. LONDON AND™“SOUTH - WESTERN ‘ENGINE, 





1880 


to be mentioned as a historical curiosity, though in 
its original form it did no actual service. This. was a 
standard gauge 4—2—4 side tank locomotive, somewhat 
on the lines of Pearson's celebrated Bristol and Exeter 
tank engines, and was an experiment on the part of 
William Dean, who built it at Swindon in 1881. 
The only drawing which can be found is that of the 
side tanks, of which Mr. C. B. Collet has kindly sent 
the writer a copy. But the writer heard a description of 
the engine at Swindon, and also found some parts of 
it himself, and from these sources and the drawing, 
which gives several leading dimensions, the following 
particulars are added. Each end was carried on a 
bogie, which had wooden wheel centres of the Mansell 
carriage wheel pattern. Whether the bogie pins had 
lateral movement is very doubtful ; the Great Western 
practice of that day in the matter of bogies was some- 
what antiquated. The front bogie had a wheel base 
of 7ft. 3in., that of the trailing bogie being 5ft. 6in. 
A pair of single driving wheels, 7ft. 8in. diameter, 























FIG. 229--LANCASHIRE AND YORKSHIRE ENGINE, 1878 - 86 


wheels and 17}in. by 26in. cylinders. They are not 
illustrated, since they were very similar to the larger 
engines of 1882, the celebrated “ Gladstone ”’ class, 
which will be described in due course. It may, how- 
ever, be noted here that Stroudley was not the first 
to use large coupled leading wheels for express 


engines. In 1873 E. Kessler, of Esslingen, constructed 
0-4-2 express engines for an Austrian railway with 


front coupled wheels 6ft. 2}in. diameter. 

Main Line and Express Passenger Tank Engines.— 
In 1877 the Lancashire and Yorkshire Railway intro- 
duced the 0-4-4 side tank engines—Fig. 229—for 
main line fast trains from Manchester to Leeds, 
Hellifield and Blackpool. The genera! design was due 
to W. Barton Wright, but the details were the work 
of Kitson and Co., who built the first two engines. 
They had longer side tanks, but the road in those 
days limited the weight allowance, and in the later 
engines of 1878-9 by Kitson, Diibs and Neilson, the 
tanks were shortened, as shown in the illustration. 
The cylinders were 17}in. by 26in.; coupled wheels, 
5ft. 8in.; bogie wheels, 3ft. l}in. dia.; rigid wheel 
base, 7ft. 7in.; total, 22ft. llin.; total heating surface, 





by D. Drummond and built in 1879 by Neilson 
for the fast traffic of the North British Railway 
between Glasgow and the coast, north of the Clyde. 
Cylinders, 17in. by 26in.; diameter of coupled wheels, 
6ft., with centres 8ft. apart; total wheel base 
21ft. lin.; pressure, 150 lb. This type of engine does 
not lend itself to large tank capacity, and the water 
carried amounted only to 950 gallons. These three 
engines are still in service, but the class was never 
repeated. Drawings may be found in THe ENGINEER, 
May 23rd, 1879. 

Drummond's tank engines for the North British 
local traffic were of a similar 4-4-0 type, but much 
smaller, having 5ft. coupled wheels and 16in. by 22in. 
cylinders. The bogie wheels had solid disc centres. 
When Drummond went to the Caledonian Railway in 
1883 he discarded the type for the 0-4-4 wheel 
arrangement. 

It was a private firm of locomotive builders— 
Sharp, Stewart and Co., then of Manchester—which 
solved the problem of the main line tank engine, and 
in 1880 designed and built the first of the 4-4-2 
type. These engines—Fig. 230—were the well-known 








FIG. 230—SHARP, STEWART’S LONDON, TILBURY AND SOUTHEND_ENGINE, 1880 


with inside bearings only, was placed between the 
two bogies, the wheel base being 7ft. 3in. + 6ft. 6in. 


+ 10ft. Qin. + 5ft. 6in. = 30ft. The cylinders, 
18in. by 26in., were inside with the valves on the 
top, driven by Stephenson’s link motion; but 


to render the gear accessible the excentrics and 
valve gear were placed outside the driving wheels, 
and motion was communicated to the valves by 
means of a rocking shaft. The tanks were cut away 
to clear this motion. The water was carried 
partly in two extremely long side tanks, which 
extended for a short distance beyond the front of the 
smoke-box. Part of the water was also carried in a 
large bunker tank at the back, the total water capa- 
city being 2535 gallons. The total length of the plat- 
forms was 36ft. 5zin. The sand-boxes were built 
into the structure of the upper part of the tanks, 
immediately in front of and behind the driving wheels, 
and were filled from above the tanks. The boiler 
was of considerable length and without a dome, but 
the dimensions are not known. . The engine might 
have succeeded on the straight main line, but left 
the road in negotiating the engine shed sidings, the 
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bogies being at fault. It has to be remembered that 
designs for bogies were by no means stabilised. 
James Stirling until 1882 used rigid centre pivot 
bogies, and T. N. Ely, the superintendent of motive 
power on the Pennsylvania R.R., was so far from 
satisfied with the behaviour of bogies with lateral 
movement of the pivot that he modified those under 
his charge and converted them to the rigid centre 
pin type. The G.W.R. tank engine was subsequently 
completely reconstructed as a 2-2-2 engine, to be 
mentioned in a following section. 

There was, between 1880 and 1889, a for 
economy, and to this end many experiments, in- 
cluding compounding, were tried on different rail- 
ways, with the approval of the directors. Mr. Dean 
was trying to save the expense of tenders, and in his 
large tank engine was forced to use bogies. 

Four-wheels Coupled Passenger Tank Engines for 
Local Traffic._-In 1876 F. W. Webb built at Crewe 
a number of 2-4-0 side tank engines with inside 
cylinders and bearings, the chief feature of which was 
the first application of his well-known radial axle- 
boxes for the leading wheels. These will be referred 
to subsequently. The cylinders were 17in. by 20in.; 
the coupled wheels were 4ft. 7}in. diameter; the 
total heating surface was 971.6 square feet ; grate, 
14.24 square feet ; pressure, 140 Ib.; tank capacity, 
900 gallons ; weight, 35} tons in normal working order. 
The water and fuel capacities were not sufficient 
for all services, and in 1880 an enlargement of the 
engines was made by the addition of a radial axle 
under the trailing end, thus producing the now well- 
known 2-4-2 type. One of the latter engines is 
shown in Fig. 231. The wheel base was 6ft. 9in. 
+ Tit. 9in. 6ft. 9in. 21ft. 3in.; tank capacity, 
1450 gallons; weight in working order, leading 
10 tons 1 ewt., driving 13 tons 10 ewt., coupled 
13 tons 6 cwt., trailing 9 tons 1 ewt., total 45 tons 
Is 


ery 


ewt. 

In the 2-4—0 engines of 1876 steel frames were used, 
though whether this was the first application of steel 
for this purpose the writer cannot say definitely, but 
he thinks that the credit for using this material 
for frames in this country is due to Webb. The 
fitted with an hydraulic brake, the 


engines were 





FIG. 231--WEBB’S TANK ENGINE, 1880 - 1890 


cylinder of which was 9in. diameter by 9in. stroke, 
the piston being forced upwards by water from the 
boiler under full pressure. The arrangement was 
controlled by a three-way cock, and the piston was 
kept down, when the brake was off, by steam from the 
boiler. By moving the handle of the cock the boiler 
steam was cut off and that in the cylinder allowed to 
escape into the tanks, whilst at the same time the 
water from the boiler was forced into the bottom and 
applied the brake. 

Webb, who at that time had a liking for small 
driving wheels, tried one of the 2—4-2 tank engines 
express trains between Manchester and Leeds, 
at the end of a week it was taken off. Wheels 
4ft. diameter are somewhat too small for fast 
trains. Another of the class was lent to the Caledonian 
Railway, on which it was tried on the Callander and 
Oban line. It appeared to behave satisfactorily, and 
as a result, the Caledonian Railway, in 1880, designed 
radial 2-4-2 tank engine for the same 
service. These engines had Webb’s radial axles, 
and the cylinders were outside. But at high speeds 
they proved extremely unsteady, and, after the lead- 
ing radial axles had been blocked to run as rigid axles, 
they were relegated to slow local trains in the Glasgow 
district. They had 17}in. by 22in. cylinders and 
5ft. 8in. coupled wheels ; wheel base, 6ft. 6in. 
Sft. 6ft. 6in. 21lft.; weight, 52 tons 12 ewt., 
of which 344 tons were on the coupled wheels. 

W. Adams, on the L. and S8S.W.R.. designed a 
4-4-0 tank engine, twelve of which were built 
in 1878-9 by Beyer, Peacock and Co. Cylinders, 
18in. by 24in.; coupled wheels, 5ft. 7in. diameter ; 
the bogie wheels were very small, only 2ft. 6in. 
diameter, with solid dise centres, and were placed 
6ft. 6in. apart ; the coupled wheels were 8ft. 6in. 
hetween centres ; total base, 21ft. 8}in. ; total heating 
surface, 1047 square feet. The cab roof was carried 
too far back, and the engines had to be coaled from 
the inside ; they were subsequently altered to 4-4-2 
engines, with the addition of trailing radial axles, 
larger coal bunkers, and increased water space. In 
their original 4-4-0 condition they weighed about 
52 tons in working order. 

Fig. 226 is from a photograph by the Locomotive 
Publishing Company, Ltd., and Fig. 231 from one by 
Mr R, E. Bleasdale. 
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Association of Technical 
Institutions. 


VARIOUS aspects of the educational problem were 
brought under review at the summer meeting of the 
Association of the Technical Institutions, which was 
held in the Municipal College, Bournemouth, on 
July 10th and Lith, under the presidency of Lord 
Montagu of Beaulieu. 


TRAINING FOR MANAGEMENT. 

The first session of the Conference was occupied 
with the presentation of a paper by Mr. R. W. 
Ferguson on “‘ Training for Management,’ and the 
discussion of the somewhat conflicting opinions on 
this complex question. The author of the paper dis 
sented at the outset from a statement made recently 
by the Vice-Chancellor of Leeds University, that 
management remained a mystery. He agreed that 
while the spirit of really efficient management was an 
elusive quality, there was much technique reducible 
to a form in which it could be taught. That 
only very few attempts had been made to teach the 
subject was due to the difficulty of finding teachers 
competent to deal with all sides of management. 
Recently the Association for Edueation in Industry 
and Commerce had realised that training for manage- 
ment would be one of the most useful pieces of work 
on which it could embark, and an inquiry had been 
made, in the course of which the opinions of many 
leading firms were elicited. The questionnaire issued 
covered the qualities required in those occupying 
managerial positions, how these qualities could be 
developed by training, how the training should be 
given, and the advantagos of the public school and 
the University in fitting students for managerial 
positions. The answers revealed sharp differences of 
opinion. Some firms still appeared to pin their faith 
to the ancient method of training in the school of 
experience, while others were convinced of the need, 
under the industrial and commercial conditions of the 
present day, of systematic training for management. 
There were also divergent views on the question 
whether promotion to management should be from 
those who had served a business undertaking in other 


positions, or whether management posts should be | 


given to educated candidates not previously engaged 


in the business. Personality, it was generally admitted, | 
counted for much, and stress was placed by some | 
in | 
human | 
| would have entered into industrial employment with 


whose opinions had been sought, on the need 
management work of ability to handle 
material rather than deal with manufacturing pro- 
cesses. Finally, Mr. Ferguson referred to what had 
been done by some firms to develop managers 
training within the firm itself. 

The discussion covered a wide field. 


promotion from the ranks, and Principal Knox (School 
of Mines, Treforest) contended that while the men 
trained in an industry like mining made the best 
managers, the man in the top position of general 
manager should have had a public school education. 
He could not manage a colliery, but he could organise 
and deal with men. 

Other speakers drew attention to the of 
picking out those who gave promise of managerial 
ability at an early age, and giving them the oppor- 
tunity of being educated for the job. Principal C. T. 
Baillie (West Ham Municipal College) was opposed to 
too much specialisation in management training, 
and Principal Ramsbottom (City of London College) 
referred to the importance of a careful selection of 
the courses of study of those seeking to rise from the 
rank and file to management positions, and those 
selected later in life as candidates for such posts. 
In summing up the discussion, Mr. Ferguson indicated 
a preference for giving opportunities to the men 
employed in a business to get to the top. These 
men should, he insisted, be given the chances asso- 
ciated with scholarships of participating in full 
college courses. 


need 


ADULT AND TRCHNICAL EDUCATION. 


The policy outlined in Circular 1355 of the Board 
of Education was the subject of a brief review by 
Principal C. Coles (Cardiff). A resolution was put 
forward to the effect that any local education authority 
desiring an agreed programme of extra-mural courses 
should accept the financial responsibility, and be 
prepared to co-operate in providing these courses with 
Universities and University Colleges. It was suggested, 
with regard to adult education of a lower standard 
than extra-mural classes, that it should be provided 
and directed by local authorities, and all forms of 
adult education aided by grants on a 50 per cent. 
basis. After a long discussion, and in face of the 
difficulty of reaching any decision, it was resolved 
that the whole subject should be referred back to the 
Council of the Association, and be brought up again 
before the annual meeting next March. 

In a short résumé of the position with regard to 
minor courses, Principal H. Schofield (Loughborough) 
said that it was hoped that the City and Guilds would 
act in this matter on national lines. A committee had 
investigated the position, but there were conflicting 
elements on the Committee, and apprehension con- 
cerning overlapping of interests had been aroused. 
Nothing of the kind was in the minds of those who 





by 
| that in many cases the training in secondary schools 

Principal J. A. | 

Todd (Liverpool) held a brief for those who favoured | 





wanted a national policy framed. The governing 
body of the City and Guilds was willing to undertake 
the necessary work and had the funds to carry it out 
and put minor courses of education on a proper footing. 
A resolution was adopted requesting the Board of 
Education to ask the City and Guilds to act in the 
matter. 

Recent developments in connection with technical 
education and its relation to other forms of education 
and industry next claimed attention. It will be 
recalled that a number of organisations, including the 
Association of Technical Institutions, the Association 
of Teachers in Technical Institutions, and the Associa- 
tion for Education in Industry and Commerce, have 
set on foot an unofficial inquiry through a Committee 
of which Lord Emmott is chairman. Those engaged 
in this inquiry have noted the appointment of a 
Government Committee charged, among other duties, 
with an investigation of the relation of technical 
education to industry. 

Mr. J. Wickham Murray stated that explanations 
had been sought as to the new position created by 
the appointment of the Government Committee, 
through a deputation headed by Sir Robert Blair. 
It was pointed out to the Board of Education that 
the work of the new Committee would cut across that 
of the unofficial Committee, but Lord Eustace Perey 
had given assurances on the subject, and had asked 
that the unofficial inquiry should continue. The 
idea of the Board of Fducation was apparently to 
get as much information on the subject as possible, 
and to group all the reports together to form the basis 
of afresh scheme. The new Government Committee 
was not, it was stated, to be concerned as some had 
feared, mainly with the question of employment, but 
would be given a free hand to inquire into all forms 
of technical education in relation to the requirements 
of industry. The unofficial inquiry would therefore 
be continued. 


TECHNOLOGICAL STUDENT Postrrion. 


Secondary education and its effect on other forms 
of higher education was the subject of a report by 
Principal T. H. Hudson (Huddersfield). This report 
raised doubts whether one effect of the growth of 
secondary education had not been to deprive industry 
of many valuable recruits from the primary schools. 
It was to be questioned, stated the report, whether 
the newer secondary schools were making a contribu- 
tion to the personnel of industry equivalent to that 
taken away. Was the large increase in secondary 
school pupils tending to divert to commercial and 
professional callings boys and girls who formerly 


advantage to themselves and to the occupation now 
perhaps deprived of their services ? It was stated 


those securing 
seemed 


was of the wrong type, and that 
business appointments on leaving 
unable to apply any knowledge they possessed to their 
every-day work. 

The report pointed out that side by side with the 
need for better training for industrial life, there had, 
during the post war period, been a great development 
of higher education. There were now about 57 more 
full-time students at Universities and Colleges 
University rank than before the war, and although 


school 


of 


| since the ex-Service men had completed their courses, 


there had been a falling off in the number of students 
of technology, the roll of students of that class in 
English Universities were more than double, and in 
technical institution courses more than three times 
the pre-war total. In spite of this increase Great 
Britain was behind other nations. Full-time students 
of technology in Great Britain numbered about 21 
per 100,000 inhabitants, compared with 49 per 100,000 
in Switzerland, 48 in the United States, and 38 in 
Germany. These figures indicate clearly enough the 
extent and strength of the demand for a training that 
would fit students to enter the technical side of 
industry and assist them to apply the methods and 
facts of science to industrial processes. 








Erecting a New Road Bridge in 
Ceylon. 


THE accompanying engravings and those on page 
64 show the different stages in the launching of a new 


road bridge in Ceylon. The bridge, which is now 
nearing completion, is near Kandy and is being built 
to replace the obsolete suspension bridge that can be 
seen in the engravings. It consists of two steel girder 
spans, carried on two masonry abutments and a 
central masonry pier in the river. The clear spans are 
each 150ft. The two girders of each span were erected, 
on opposite banks of the river, and at their correct 
distance apart. They were then braced together. 
Two rail tracks were laid under each span. 

The river is the Mahaweli Ganga, which rises in 
the central ranges and flows into the sea at Trin- 
comalie, the height of the bridge being 1673ft. above 
mean sea level. This river is very quickly affected 
by up-country rains, and, in consequence, is frequently 
in flood, so much so, in fact, that it was decided that 
a dry period long enough to permit the construction 
of a trestle on which to erect the steel work in situ 
and to complete the riveting could not be assured, 
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the method illustrated the was 
devised. The drawing shows how a pileway was con- 
structed at ordinary low-water level, the work being 
carried out when the state of the river permitted, 


but the operations were much interrupted by floods 


engrayv iigtes 


up to 20ft. im depth frequently sweeping over it and 
carrying away materials and plant. On this pileway 
was erected a strong timber travelling trestle having 
it the girder was 
The shore end of the span was supported 


twelve axles and wheels, and 
rolled over. 
on railway tracks, the main bearer plates being used 


as bearings, in which were fitted temporary cast iron 


on 


axles, as is clearly seen in the above engraving, which 
is a view taken looking down on the bridge. 
Everything at last being ready and the river low, 
a test load of 130 tons was hauled over and back on 
the trestle, but heavy unseasonable floods 
upset matters, and it was not until some considerable 
time Jater that 
Kine weather length prevailing, the girder 
rolled out on to and secured to the trestle, the heavy 
rollers the drawing being used for the 
purpose, and removed when the span had been pro- 
jected far enough over the trestle. This operation 
and the making of final preparations were complete 


aygam 


the launching could be carried out. 


at was 


shown in 
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before nightfall on May Ist, and everything made 
ready for the Jaunching the following morning. 
During the night, however, the river rose 8ft. and 


it looked like delay again, but it fell 6ft. by day- 
break, and although the rails on the pileway were 
submerged it was decided to proceed, and the span 


was hauled over successfully in little over an hour's 
time and lowered into place. 

The drawing and Fig. 3, page 64, show the method of 
hauling. A heavy wire rope was secured to the bottom 
of the trestle, passed through a hole purposely made 
at the foot of the pier, round a snatch block and back 
on to a pair of mooring bitts on the end of the girder. 
To the-snatch block was attached a heavy wire pur- 
chase, the fall of which was taken to a steam winch 
situated on the opposite abutment between the ends 
of the second span. In this way a perfectly even pull 
was assured on the girder and on the trestle. When the 
wire purchase came ‘‘ two blocks,” it was slackened 
away and the main wire shortened up on the bitts 
and another pull taken. The load dealt with amounted 
to some 220 tons. The bridge when complete will 
replace the old suspension bridge, which was erected 
sixty-seven years ago. The highest flood level is 
denoted by the arrow mark on the suspension bridge 
abutment, Fig. 1. 

The work is being carried out by the Public Works 





Pile-way at Ordigar 





Department, of which Mr. J. Strachan Director, 
Mr. J. Gray, M.I. Mech. E., the Chief Engineer at 
the Government Factory, P.W.D., Colombo, being 
immediately in charge of the whole work, including 
the foundations and 
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Notes on a Solid Injection Oil 
Engine. 


Ar the summer the Diesel Users’ 
Association, which was held at Maidenhead on Thursday, 
July 9th, a paper entitled “* Some Notes on the Working of 
the Ruston Mechanical Injection Oil Engine,” was read by 
Mr. C. O. Milton. It is of interest on account of the detailed 
practical information which is given concerning the running 
of such engines. The engine referred to was a four-cylinder 
unit, installed by Ruston and Hornsby, Ltd., at the 
Maidenhead Corporation Electricity Works in 1922, when 
it was the first of its type. It has now run over 8000 hours, 
and the results, we learn, have been so satisfactory that, 
recently, a three-cylinder engine of the sarne type was put 
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in. The solid injection type of engine was chosen as a 
prime mover specially suitable to the station conditions 
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for stand-by and peak Joad services ; and secondly, for a 
general purpose engine, while at the time it was installed 
it offered considerable advantage in capital cost, compared 
with a Diesel engine of similar output. It is a four-cycle 
vertical open type model, with four cylinders, having a 
bore of 16in. and a stroke of 22in., and is rated for an out- 
put of 380 brake horse-power when running at a speed of 
250 revolutions per minute. A detailed description of the 
engine, along with drawings, was published in THe 
ENGINEER of February 15th, 1924. 

Starting and Running.—It is designed for a maximum 
compression pressure of 425 lb. per square inch, with a 
maximum pressure at full load of 590 Ib., so that the rated 
power is developed at a mean effective pressure of about 
85 Ib. per square inch. For starting purposes compressed 
air is employed, and a half-compression gear is fitted, which 
is used while the engine makes its first few turns. After 
that the fuel is turned on, and the engine picks up speed, 
the fuel charge being ignited by the heat of compression 
in the cylinder. Although the normal pressure in the 
starting air receiver is fixed by the makers at 300 Ib., 
after 8000 hours’ running it is found that the engine can 
be started—even during cold weather—with 180 Ib. air 
pressure. The engine starts up, we Jearn, with an entire 
absence of bumping, and there is no tendency to hunt at 
low loads. As regards exhaust characteristics, the pressure 
at which the gases are released from the cylinders is low, 
and there is therefore no difficulty in silencing. The absence 
of any colour in the exhaust gases from a Diesel engine 
is generally looked upon as a criterion of good running. 


Mr. Milton says that the exhaust from the mechanical 
injection engine is very nearly as good. Up to half load 
there is a bluish vepour which is scarcely visible, then, as 
| the load is increased, a slight brown tinge appears, which 
grows gradually darker up to full load. Even at that point 
the tinge of colour is without body and is quite unobjec 
tionable. Mr. Milton inclines to the view that the exhaust 
smoke of the mechanical injection engine is different in 
nature from that of the Diesel engine, and his experience 
would scem to show that it has not the slightest effect in 
increasing valve or cylinder maintenance costs. As a 
proof of this the shape of the two indicator diagrams, the 
tall and narrow card of the mechanical injection engine, 
and the fuller card of the Diesel engine are contrasted. In 
Mr. Milton’s opinion there is a good deal of after-burning 
in the Diesel engine cylinder, with perhaps perfect combus- 
tion, but with a high exhaust pressure and tempera- 
ture, whereas in the mechanical injection engine, there 
is a higher initial cylinder pressure, with, however, a longer 
expansion line giving a lower exhaust temperature and 
pressure. There is no doubt, it appears, that a slight brown 
smoke does occur in the exhaust of a rnechanical injection 
oil engine, coincidently with normal exhaust temperature 
} and with high fuel economy. As an explanation of this it 
| is suggested by Mr. Milton that, at the higher loads when the 
|} engine cycle departs appreciably from constant volu:nc 
| conditions, some particles of fuel do not come in contact 
| 
| 





with air at the critical moment, but pass through sinall 
pockets or zones of incandescent CO, gas and graphit 
is formed. Such graphite does not burn and so tinges the 
exhaust gases. As regards the general running of the 
engine, it is mentioned that during the first few month- 
| some trouble was experienced with exhaust valves sticking, 
which was caused, it was subsequently found, by unsym- 
metrical valve casings. The fault was quickly remedied, 
but it demonstrated that a faulty cylinder could be cut 
| out, and when cut in would quickly pick up after a few 
minutes rest. 


Fuel and Lubricating Oil Consumption.— Under the work 
ing conditions of the electricity supply station, which are 
| often called upon to operate with an annual running plant 
load factor of 50 per cent., it is claimed by Mr. Milton that 
the mechanical injection high-compression engine shows 
an advantage over the Diesel engine in fuel consumption ; 
particularly at the lower loads down to half loads. When 
running on British Petroleum Diesel engine fuel oil the 
full load test figure for the mechanical injection engin 
was 0.614 lb. of fuel per kilowatt-hour, and the correspond 
ing figure for an open type slow-speed Carels engine in 
the same station was 0.613 lb. The average consumption 
of the mechaical injection oil engine taken over 8029 hours 
was 0.698 lb. of oil per kilowatt-hour, with a running plant 
load factor of 46.5 per cent. During the last 1120 hours 
run the corresponding figure was 0.693 Ib., with a 50 per 
cent. factor, which showed that there was no sign of falling 
off in economy after nearly 7000 hours running. The half 
load consumption test on the 320 brake horse-power Diesel 
engine installed in the same station was 0.725 Ib. of fuel 
oil per hilowatt-hour generated. During the first year tl« 
consumption of lubricating oil was heavy, but it has nov 





| been cut down to a make-up quantity of 0.12 gallons per 


engine hour, taken over an average 3000 hours running. This 
figure corresponds to an equivalent of 0.0025 pint per brake 
horse-power hour at full load. The liners run cool with 
a well maintained oil film, and even with very excessive 
cylinder lubrication no carbonising of piston rings has 
occurred. Blue smoke is in many cases caused by excessive 
cylinder lubrication, and can be eliminated by reducing 
the oil feed. 

Maintenance.--With regard to the work required and 
the cost of maintaining the engine, the experience at 
Maidenhead so far indicates that the maintenance costs of 
the mechanical injection engine will becomparable with those 
for a Diesel engine. The routine is the same. Exhaust valves 
are cleaned and re-ground after about 500 hours running. 
though valves run 1000 hours have been found to still be 
The fuel valves and air valves scarcely 

A piston which was withdrawn after 
4800 hours’ service was found to very clean and in 
excellent working condition. The small end bearing of the 
connecting-rod had developed a clearance of 18/1000in., 
but was readjusted and is still in use. Nothing unusual 
has occurred with the bearings of the engine generally, 
and, after two years’ running—approximately 8000 hours 

the crank shaft has been proved by independent examina- 
ment to have retained its alignment. It is recommended 
that the cylinder head cooling water spaces be kept free 
from scale, as owing to the nature of the working cycle 
of the engine, much more of the rejected heat passes away 
through the covers and less through the liners than is the 
case with a Diesel engine. In a cracked cylinder cove: 
recently sustained it was shown that there was a thickness 
of lin. of scale around the hottest part of the cover. 
When cooling water is hard or sedimentary it would appear 
to be wise to clean out the covers two or three times each 
year. It is mentioned by Mr. Milton that a cracked cover 
will go on running for weeks if necessary, so long as care 
is taken to drain out of the cylinder by the indicator 
cock any small amount of water which may leak into the 
cylinder space while the cooling water service remains on. 
It is usual to leave the cooling water on the engine for 
about half an hour after shutting down. So far there is no 
indication of excessive wear on the cylinder liners. One 
liner was measured last June, after 5800 hours running, 
when the maximum wear at the top of the bore wa; found 
to be 22/1000in. measured parallel to the crank shaft and 
13/1000in. measured on the transverse centre line. The 
fuel pump of the mechanical injection oil engine must be 
strongly constructed, and requires the very best workman- 
ship to be put into it. No trouble has been experienced 
with this mechanism, save that the original fuel pump 
driving cams, which were of cast iron, have been replaced 
with steel cams. It will be remembered that the engine 
under review was the first of its type, and it undoubtedly 
introduces a number of new problems for the makers. The 
second engine, which was put into service two months ago, 
has, we learn, run excellently right from starting ’. While 
appreciating the value of the Diesel engine, Mr. Milton is 
of opinion that im the high-compression, mechanical injec- 
tion, cold-starting engine, the Diesel engine has a com« 
petitor which has seriously to be reckoned with. 
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The Three-Cylinder High-Pressure 
Locomotive.* 


By HERBERT N. GRESLEY, C.B.E., Member of Council. 
(Concluded from page 46.) 

Uniformity of Starting Effort——Three-cylinder engines 
show a marked superiority over two-cylinder in giving a 
more uniform starting effort. In starting a heavy train 
from rest, the ideal condition is a perfectly uniform turning 
moment at the wheel rim. With a widely fluctuating crank 
effort, in some positions the engine may be unable to start, 
and at other crank angles the effort may be so much in 
excess of the mean that the limit of adhesion is passed and 
slipping commences. 

The relative starting efforts of four- 


two, three, and 


Cunves SHOwinG Maximum 
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Cur Orr 


comparison, but cannot be truly applied when comparing 
| two-cylinder engines with other types. 
On Fig. 2 
during one revolution o 
| tives, such as would be used for hauling heavy mineral 
traffic. The curves for two, three, and four-cylinder loco- 
motives of equal cylinder volume are shown, and from the 
| particulars it will be seen that the locomotives are similar 
except for the cylinder arrangement. [t will be noted that 
| the two-cylinder has one very high maximum peak and 
| one minimum one. The four-cylinder engine has four maxi- 
| mum and four minimum peaks. The three-cylinder engine 
has three maximum and three minimum ones, and gives 
much less fluctuation than either the two or four-cylinder 
engines. 
It is evident that if the three-cylinder curve is raised so 
that its maximum point corresponds to that of the two- 
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cylinder locomotives—as shown on Figs. 1, 2 and 3—are 
based on the first few revolutions from rest with full steam- 
pressure on the pistons, the regulator being full open and 
the reversing lever in full forward gear. 

On Fig. 1 are shown calculated maximum mean and 
minimum values of crank effort for all ratios of connecting- 
rod to crank during one revolution with two, three, and 
four-cylinder engines of equal cylinder volume, all cutting 
off at 75 per cent. of the stroke and being identical in all 
respects, except cylinder arrangement. The maximum and 
minimum values are shown as plus and minus percentages 
of the mean. 

The much more uniform turning moment given by the 


Cran« 


70 


cylinder, a greater mean tractive effort will be obtained 
with no greater tendency to slip. 

On Fig. 3 are shown the calculated efforts at wheel tread 
for the two-cylinder engine—-as shown on Fig. 2—together 
with curves for three-cylinder engines having the same 
maximum effort. 

Referring to the one with 75 per cent. cut-off, the cylinder 
volume is increased by 16 per cent., so that the maximum 
peaks of the curve are as high as the maximum with the 
two-cylinder engine. The mean effort is 16 per cent. 
greater than the mean with the two-cylinder engine, with 
no greater tendency to slip and no greater weight on the 
coupled wheels, also the minimum points are 30 per cent. 


three-cylinder engine is clearly shown, for example, with higher than with the two-cylinder engine. 


an 8 to | ratio of connecting-rod to crank ; the greatest | 
fluctuation with the three-cylinder engine is 10 per cent. | 
| volume being 


from the mean, whereas it is 25 per cent. with the two- 
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Boiler Pressure 180 lb. per sq. inch. Stroke 28 inches. 
Cut-off 75 per cent. Connecting Rod 8 times crank radius. 
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2, 3 and 4 Cylinder Engines of Equal Cylinder Volume. 
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Referring again to Fig. 3, a curve for a three-cylinder 
engine cutting off at 65 per cent. is shown, the cylinder 


23 per cent. more than that of the two-cylin- 


Adhesive Weight 70 tons. 


4 CYLINDERS 468 DIAMETER 
CRANKS SODEG 


Boiler Pressure 180 Ib. per sq. inch. 
Full lines. —2 Cylinders 21 inches diameter. 
Dotted lines.—3 Cylinders 18} inches diameter. 
Dot-and-Dash lines.—3 Cylinders 19 inches diameter. 


extreme fluctuations even at speeds as low as 3 miles per 
| hour. It was not found practicable to obtain satisfactory 


are shown the calculated efforts at wheel tread | Tecords showing each impulse at speeds lower than this. 
f powerful eight-coupled locomo- | The results are, however, relative. All the curves were 


roduced with the regulator full open and the reversing 
lever in full forward gear, the maximum effort with each 
locomotive being obtained and the load adjusted so that a 
slow steady speed was maintained. As the engine draw 
springs would damp out the fluctuations in pull, they were 
| removed and solid blocks substituted, thus giving an 
| unyielding connection between driving wheel and dynamo 
meter car measuring spring. 
| On Fig. 4 are shown the results obtained with the 4 4 
| type locomotives and on Fig. 5 those obtained from the 
2-8-0 type, and they constitute a practical proof of the 
previous reasoning. 

Increased Mileage Between Repairs.—Another practical 
advantage in the use of three-cylinder engines is increased 
mileage between general repairs. The following figures 
show the experience of the London and North-Eastern 
Railway with engines of both types. The three-cylinder 
* Atlantics ” already referred to average 73,000 miles 
between repairs, compared with 58,000 for the two-cylinder 
** Atlantics."’ used on the same section. Again, the average 
for the three-cylinder mineral engines, as shown in Table I., 
is 62,200, compared with 58,500 for the two-cylinder ones 

Although there is no equivalent two-cylinder locomotive 
to make a comparison with the three-cylinder “ Pacific "’ 
engines used on the railway with which the author is 
connected, it may be of interest to say that these engines 
have been running up to 120,000 miles before requiring 
general repairs. These higher mileages between general 
repairs are attributable principally to the lower pressures 
transmitted through the pistons and connecting-rods, 

| and to the better balancing which can be obtained with 
three-cylinder engines. This further reacts on the question 
of tire wear. 

Reduction in Tire Wear.—Owing to the more uniform 
rail pressure and turning moment, it is found in practice 
that the tire wear on the driving and coupled wheels is 
less than with the two-cylinder type. The tire wear has 
been taken on the two and three-cylinder * Atlantic " 
engines referred to in Table I. The engines are so similar 
that the comparison is a fair one. Taking six engines of 
each type at random, the mileage obtained from the tires 
on driving and coupled wheels before renewal is as under : 

Mileage before 
renewal 
Minimum 
Maximum 
Average 


Three-cylinder 
engines 
297,424 
366,002 
333,673 


Two-cylinder 
engines. 
205,163 
294,562 


This shows a considerable advantage in favour of the 
three-cylinder engine. The 2-8-0 mineral engines have 
not been running long enough to get comparative figures. 

Steady Running at High Speeds and Decreased Hammer 
Blow.—The three-cylinder locomotive has proved itself 
to be very steady running at high speeds. In this respect 
it is superior to two-cylinder engines, but probably not as 
good as the four-cylinder type. The effect of the revolving 
parts can, of course, be neutralised by other revolving 
weights, but the reciprocating parts can only be properly 
balanced by other reciprocating weights moving in a 
directly opposite direction. ‘This is impracticable, and 
therefore a portion of the reciprocating masses is balanced 
by revolving weights. This decreases the disturbance in 
the horizontal plane, but introduces in a vertical 
direction, due to the centrifugal action of the excess 


one 


Fic. 3.— Variation in Tractive Effort at Rims of Wheels for one Revolution with 
2 and 3 Cylinder Engines of equal Stroke, but: diameter of Cylinders varied so 
that the same Maximum Effort is attained with cach. 


Stroke 28 inches. Wheel Diameter 56 inches. 
Cranks 90°. Cut-off 75 per cent. 

Cranks 120°. Cut-off 75 per cent. 
Cranks 120°. Cut-off 65 per cent 
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cylinder one and 16 per cent. with the four-cylinder. It 
is interesting to note that the fluctuation with the four- 
cylinder engine is the same for all ratios of connecting-rod 
to crank, the opposing rods neutralising the effect of 
obliquity. 

In order that the cylinder tractive effort may be fully 
utilised, it is necessary to have adequate weight for adhe- 
siom on the coupled wheels so that slipping does not occur. 
This adhesive weight, divided by the cylinder tractive 
effort, is usually referred to as the Adhesion Factor, and 
experience with two-cylinder engines has shown that it 
should not be less than ‘about 4}. Owing to the fluctuation 
in trank effort, it is evident that the actual adhesion factor 
is variable throughout one revolution, but as these fluctua- 
tions are similar with similar types of engines, the factor 
derived from the cylinder tractive effort is a useful basis of 
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der engine, so that the maximum peaks are the same. The 
mean effort is 16 per vent. greater and the minimum 26 per 
cent. greater. It is therefore quite possible to have an 
earlier cut-off in full gear with a three-cylinder engine with 
no dead-centre trouble. 

The effort at the draw bar will fluctuate in a similar 
manner to that of the treads of the driving wheels. If 
engines with the dimensions shown on Figs. 2 and 3 were 
available, it would be possible to produce the corresponding 
draw-bar pull curves experimentally on a stationary testing 
plant. 

Dynamometer car records have been taken with two and 
three-cylinder 4-4-2 and 2-8-0 engines referred to in 
Table 1. (ante) at very slow speeds with a sufficiently open 
scale to show the fluctuations per revolution. The recerds 
are not the same as would be obtained on astationary testing 
plant, because the kinetic energy of the engine appreciably 
affects the shape of the curve, tending to smooth out the 
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counterbalance. This vertical disturbance is usually 
referred to as “‘ hammer blow,” and if large, has a bad 
effect on-the track and bridges, so to keep it within safe 
limits it is only possible to balance a proportion of the 
reciprocating parts. The usual practice in this country is 
to balance from half to two-thirds of them. 

With the three-cylinder arrangement the parts are 
lighter per cylinder, so the weight of the excess counter- 
balance can be reduced. Further, owing to the equal 
spacing of the cranks, it is not necessary to balance the 
same proportion, so the excess counterbalance can be still 
further reduced. 

Another advantage is that the phase difference of the 
balance weights on the opposite sides of the engine is much 
greater than in the case of the two-cylinder engine, the 
resultant of the two forces being much smaller on this 
account. 

Fig. 6 shows representative draw-bar pulls at high speed 
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with the two and three-cylinder 2-8-0 mineral engines. 
The steadier pull given by the three-cylinder engine will be 
noted. 

On Fig. 7 are shown representative draw-bar pulls taken 
over the same portion of line with three ‘* Atlantic ” 
engines having the same wheel diameters and adhesive 
weights. The nature of the pull curve is about the same 
for all engines, but the three-cylinder engine has a great 
advantage over the two-cylinder ones, inasmuch that 
it gives as regular a pull with practically no hammer 
tlow, the percentage increase over static load on coupled 
wheels being only 2.8 per cent. at 70 miles per hour, the 
two-cylinder “‘ Atlantic "’ No. 2 being 17 per cent., and 
that marked No. 3 being 31 per cent. at the same speed. 


Pic. 4 


CHARACTERISTIC DRAWBAR PULLS AT SLOW SPEEDS 


would cause the readings to be quite inaccurate at low 
speeds anct not sufficiently responsive at high speeds. To 
analyse the exhaust beats of a three-cylinder freight engine 
with 56in. wheels, running at 30 miles per hour, requires 
an apparatus sufficiently sensitive and free from inertia 
as to be able to respond to fluctuations at the rate of about 
1100 per minute. A draught recorder that fulfilled these 
conditions was obtained from the Cambridge Instrument 
Company. It was based on the principle used in the 
Collins indicator, in which the diagram is traced by a 
steel point on a celluloid film, the movement being kept 
very small to avoid inertia effects. 

The recorder consisted of a corrugated steel diaphragm, 
one side of which was in communication with the interior 


escapes from the blast pipe, there is a small plenum in the 
smoke-box; it is followed instantly by the maximum 
vacuum, which falls again to zero before the next impulse. 
Under the conditions shown on Fig. 5, at 3 miles per hour 
the maximum vacuum with the two-cylinder engine was 
10in. and 7in. with the three-cylinder, preceded by pres- 
sures of lin. and in. respectively. 

There is about the same variation at more normal run 
ning speeds when the engines are working hard. For 
example, the two-cylinder engine showed a maximum 
vacuum of 10}in., falling to lin. between impulses when 
running at 15 miles per hour, 47 per cent. cut-off and 145 Ib. 
steam-chest pressure. The three-cylinder engine with the 
same cut-off and steam-chest pressure at 16 miles per hour 
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CHARACTERISTIC DRAWBAR PULLS AT SLOW SPEEDS 
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If the necessary excess counterbalance in a two-cylinder 
engine increases the static weight by, say, 20 per cent. once 
per revolution, and the three-cylinder type gives no such 
increase, and has as steady a pull, it will be very much 
easier on the track and bridges, and there seems no reason 
against a greater static load being allowed on the coupled 
wheels of a three-cylinder locomotive than is allowed in 
the case of a two-cylinder one. 

With this concession, coupled with the greater cylinder 
volume that the more uniform turning moment renders 
possible, the power of a four-coupled express engine could 
be much increased, probably to such an extent that it 
could satisfactorily take the place of some of the six- 
coupled engines which restrictions now make 
necessary. These conclusions are borne out by experi 
ments made by the Bridge Stress Committee, but the actual 
results are not yet available for publication. 

Decreased Fluctuation in Smoke-box Vacuum. 
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Characteristic Draw-bar Pulls at High Speeds with 2 and 3 Cylinder Mineral Engines 
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of the smoke-box and the other under atmospheric pressure. 
The movement of the diaphragm was constrained by a stiff 
flat spring. A steel point at the top of this spring traced 
a line on a moving celluloid ribbon. The deflection of the 
spring was proportional to the draught induced by the 
blast, and a microscope fitted with a graduated eye-piece 
was used for reading the vacuum obtained. A further 
steel point actuated by an electro-magnet enabled time 
or revolutions to be marked on the ribbon. 

The two and three-cylinder 2-8—0 engines previously 
referred to were tested with this instrument. It was fitted 
to the side of the smoke-box at the end of a straight pipe 
of lin. bore. The pipe extended to the centre of the smoke 
box, the height being lin. below the blast pipe tip and 15in. 
behind it, this distance being intermediate between the 
blast pipe orifice and the tube plate: The orifice was 


5tin. diameter, and at the same ¢height in each case, and | 


all other smoke-box conditions were equal. 
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advantage with the three-cylinder engine is the more 
uniform smoke-box draught action, which reacts favour- 
ably on the coal consumption and boiler repairs. If a two 
and three-cylinder engine both use the same volume of 
steam per revolution, then for equal diameters of blast 
pipe the individual exhausts of the two-cylinder engine, 
which occur four times per revolution, will be. heavier 
than those given by the three-cylinder one, and will not 
allow of such efficient combustion as the more frequent 
and lower impulses given by the three-cylinder type. 
Although smoke-box vacuum is usually measured in 


Cylinders 20 x 





inches of water, a water gauge cannot be used if it is | 


desired to find out the actual vaewum produced at each 
exhaust beat, as the inertia of the moving column of water 





x 28 inches 
Pull 1-2 ton. 


Swain 


vlinders 21 


Speed 68 m.p.b. 


24 inches ( 
Pull 1-0 ton 





In taking comparative records with the two engines, 
speeds, steam chest pressures and cut-offs were kept alike 
as near as possible, the ash-pan dampers were open, the 
fire-doors in the same position, and no records taken when 
firing. The state of the fire was kept as uniform as possible, 
but an oil-fired locomotive would be the only means -of 
eliminating this variable. Varying the résistance to the 
passage of air into the fire-box affects the draught pro- 
duced; for example, closing the dampers immediately 
increased the vacuum by 2in. 

The author is not yet able to give as much information as 
he would like, as the apparatus is still in the experimental 
stage, but the following results may be of interest. At slow 
speeds when working hard, at the instant when steam 





showed a maximum vacuum of 7in., falling to zero between 
impulses. 

It was not anticipated that there would be much varia 
tion at high speeds, as the impulses would follow so rapidly 
that there would be no time for the vacuum to drop. At 
30 miles per hour the time between impulses is only one 
twelfth of a second with the two-cylinder engine, and it 
was expected that the gases would be flowing through the 
tubes so quickly that the fluctuations shown at slow speeds 
would almost disappear. 

Contrary to expectation, however, the fluctuations are 
still maintained, not so extensive, but still there is quite a 
large drop after each impulse. For example, at 30 miles 
per hour with 110 Ib. in the steam-chest and at 47 per cent 
cut-off, the vacuum with the two-cylinder engine rose to 
8jin. at the instant of exhaust and fell to 3in. before the 
next impulse. The three-cylinder engine, under exactly 
similar conditions, showed a vacuum of 6in., falling to 1 }in. 
before the next impulse, the period between successive 
impulses being only one-eighteenth of a second. The author 
hopes later to investigate conditions on express passenger 
engines, but the instrument in its present form is hardly 
suitable for this service. 

Advantages of the Three-cylinder The 
various advantages of the three-cylinder locomotive may 
be summarised as under : 

(1) Less coal consumption than with the two-cylinder 
type of similar power. 

(2) Increased mileage between general repairs. 

(3) Less tire wear than with the two-cylinder type. 

(4) Lighter reciprocating parts can be used, consequently 
hammer blow on the rails is reduced, and for equal bridge 
stresses a greater permissible weight can be allowed on the 


Locomotive 


| coupled wheels of the three-cylinder type 


(5) More uniform starting effort than with either the two 
cylinder type or the four-cylinder with directly opposed 
cranks, 

(6) Lower permissible factor of adhesion ; 
given weight on the coupled wheels, a higher tractive effort 
can be obtained without increasing the tendency to slip 

(7) An earlier cut-off in full gear. 

Reviewing the history of locomotives during the last one 
hundred years, there has been a continuous and steady 
demand for locomotives of ever-increasing power. The 
demands have been generally met by increasing the boiler 
power, the steam pressure and the dimensions of cylinders 

With the present type of locomotive boiler, it is neither 
practicable nor economical to make any considerable in 
crease in boiler pressure ; and owing to restrictions imposed 
by loading gauges the maximum allowable dimensions for 
outside cylinders have been reached ; they already exceed 
the maximum which can be accommodated between the 
frames. Any further increase in power can, therefore, only 
be obtained by increasing the number of cylinders from 
two to three or four. 

A three-cylinder engine is a cheaper engine to build and 
maintain than one with four cylinders, and, moreover, 
possesses certain characteristics in which it is superior. It 
will meet the requirements of the near future for increased 
power which, owing to physical limitations, cannot be met 
by the two-cylinder arrangement. 

Undoubtedly a four-cylinder engine can be designed, the 
power of which will exceed that of a three-cylinder within 
the same gauge limits, but the construction of such an 
engine at the present moment would be premature, in the 
same way as the construction of three-cylinder locomotives 
nearly eighty years ago was unnecessary for the require- 
ments of the times. 


thus, with a 
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The Royal Show. 


No > 

We complete below our description of the machines 
exhibited at the Royal Agricultural Society’s Show at 
Chester, which was held last week. 

Marshall, Sons and Co., Ltd., of Gainsborough, 
exhibited a “ Universal’ type road roller of 9 tons 
nominal empty weight. This engine is intended to 
combine the operating advantages of the standard 
three-wheel and tandem types of road rollers, and it 
has been designed and placed on the market to meet 


of so much importance when rolling on plastic 
material. The hind rollers have a considerable over-lap 
on the track of the front rollers, so as to obtain the 
same effect as with a tandem type roller. 

The open-back driving platform ailows an “ Allen ”’ 
single-tine scarifier to be placed on either side of the 
road roller, thereby making it possible to scarify in 
narrow places without turning round. The locomo- 
tive multitubular type of boiler works at 150 Ib. 
per square inch, and it has the usual ‘* Marshall” 
corrugated fire-box. 

The transmission gearing gives two speeds, both 
forward and reverse, and the main gears work on the 
double-drive principle. 











FIG. 9-9-TON “UNIVERSAL” 


crentificaliy the requirements of modern road- 
making. The makers claim that it can be used equally 
well for consolidating road bottoms, or for laying top 
urfacings without developing the defects of corruga- 
Its distributed weights are nearly equalised 
on its hind and front rolls, but a slight preponderance 
of weight is allowed on the hind rolls to give finishing 
effect the road surfaces to be finished 
to any predetermined camber, a patented divided 
or articulated back axle with positive control has 
been adopted The trumnions or pivots for the axle 
units are placed horizontally, and each has its pivoting 
centre the spa the inner edge of the 


tions. 


To enable 


ith oe hetween 


ROAD ROLLER -MARSHALL 


through the gears on the imner shaft, and the differ 
ential motion is provided with an automatic lock. 
The compensating gear is of the * Marshall’ four 
pinion type, totally enclosed, and runs in an oil bath. 

Messrs. J. and H. McLaren, Ltd., of Leeds, showed 
a 60 brake horse-power motor windlass for cable 
ploughing on the twin-engine system. An illustration 
of it given in Fig. 10. The motor consists of a 
vertical four-cylinder water-cooled engine designed 
to use either petrol or paraftin as a fuel. Magneto 
ignition is provided, and to facilitate starting, the 
magneto is fitted with an impulse starter. The wind- 
ing drwm is rigidly mounted at the rear of the chassis 


Is 





FIG. 10-60 B.H.P. MOTOR WINDLASS 


rolier rim and the hornplate of the boiler. An auto- 
matic lock prevents any rocking motion on the front 
fork without interfering with the steering of the roller. 

The positive type steering gear can be either 
actuated by a steam steering or hand wheel. The 
steering engine has automatic controls, which bring 
“ reverse mechanism into action to prevent over- 
running the steering quadrant. A single wheel 
operates either the power or hand steering device. 

The motive power is supplied by a high-pressure 
double-cylinder engine entirely enclosed by its cast 
iron frame and lubricated by the splash method. 
The instantaneous reverse which is 


engine gives the 


* No. I. appearea July 10th, 


FOR CABLE PLOUGHING—McLAREN 


on across shaft, the drive conveyed to which is through 
a Ferodo-faced cone clutch and spur reduction gearing. 
The road gear gives two speeds, both forward and 
reverse, and a differential gear is provided. An item 
of importance when working the double engine cable 
system is that after one engine has finished its work 
for the time being and taken up its new position on 
the headland, it should be stopped, thereby saving a 
considerable amount of fuel, as only one engine is 
actually working at a time. The makers of this 


A screw brake operstes | 


from the winding drum which is being revolved by 
the outgoing idle rope. The engine is then ready 
again to take its turn in pulling the implement across 
the field once more. 

An interesting exhibit was shown on the stand of 
Young, Osmond and Young, Ltd., of Stafford House, 
Norfolk-street, London, W.C. 2, in the form of a wind 
electrical windmill plant, as is illustrated tn Fig. 11 
It consists of a tower some 60ft. in height, upon which 
is mounted a special system of wings. The windmill 
embodies the result of experiments made during the 
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FIG. 11—ELECTRICAL WINDMILL PLANT -Y.0.& ¥. 
war for the of improving the efficiency of 
aeroplane propellers. Briefly, it consists of several 
blades or wings of special aerofoil section, mounted 
on a hub provided with a means for altering the angle 
of the wings relative to the shaft upon which the hub 
} turns. In this way the wings automatically 
jturned ‘“‘out of the wind” or the wind,” 
according to the veloc ity of the wind. The makers 
claim that a higher power factor per square foot of 
sail can be obtained with this type of windmill than 
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| with any other. The ninimeun wind pressure at which 
it 


by altering the 


ix desired to work the windmill can be controlled 


position of balance weights applied 











FIG. 12—PORTABLE PETROL ENGINE—LISTER 


to a lever situated at the base of the tower. 
gearing is provided to transmit the power to the base 
of the tower, where it may be utilised for either driving 
an electric generator, as was the case at the Royal 
Show, or for pumping or other purposes. This 
machine is made in sizes varying from 5 to 50 horse- 
power. 

The little portable petrol engine by R. A. Lister aud 
Co., Ltd.,Dursley, Glos., which we illustrate in Fig. 12, 


Special 





engine have fitted an ingenious restarting gear, by 
means cf which the driver of the engine may, by 
operating a lever, restart his engine, the motive power 
for doing supplied through a _ clutch | 


so being 


is of similar type and class to those fitted to the firm’s 
well-known automatic electric lighting sets, but at 
the Show it was mounted on simple timber skids 
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with tanks of large capacity for cooling water and 
fuel. Owing to its comparatively speed and 
careful balancing it should, we think, have a long life. 


(he Yorkshire Patent Steam Wagon Company, Ltd., 


slow 


machine, a strong girder-framed carriage with two 
large trailing wheels behind and two small steering 
wheels in front, is arranged to drag through the soil 
ground at a 


a vertical which earries below 


knife, 











FIG. 13 SELF- PROPELLING GULLY-EMPTIER -YORKSHIRE PATENT STEAM WAGON 00. 


exhibited a steam vehicle for gully emptying, which, 
in addition to its particular sphere of utility, possesses 
manv features of constructional interest. The chassis 
is of the normal type used for the firm's steam wagons, 





see Fig. 13. The gully-emptying device may be 
described as comprising, first of all, the sludge 
receiver, which is a conical vessel mounted above 


and discharging into the sludge container, an inclined 
cylinder of perhaps some 1000 gallons capacity. Above 
the container is a saddle-shaped fresh-water tank 
of about 900 gallons capacity. The flexible suction 
pipes can be very rapidly dropped into or withdrawn 
from gullies by davit gear, so that the emptying of a 
large chamber is a matter of seconds only. The 
vacuum is created in the suction chamber by direct 
steam injector action. All air-tight access and in- 
spection openings and the outlet to the sludge con- 
tainer are quick in action, and inspection and cleaning 
lids are provided at every bend where blockage might 
oceur. 

The container itself is a plain cylinder inclined at an 
angle of 30 deg. to the horizontal, and is provided 
with a discharge door, the full diameter of which is 
most ingeniously balanced and latch-fitted, so that 
it may be opened and closed by the driver from his 
seat on the cab. There is, the makers assert, little 
fear of average sludges hanging in the container when 
the discharge door is opened, but, to meet such an 
emergency a washing-out jet has been introduced, 
so that a flush of water may be injected under the 
sludge. 

The construction of this apparatus was noticeable, 
in that in the container, water tank and receiver 
there is hardly arivet to be found, all jointing being by 
electrical welding. Not only does this construction 
give the necessary freedom from leakage of air inwards 
or odours outwards, but it also provides smooth 
surfaces everywhere, without excrescences which 


could provide lodgment for solids to lodge upon. 
John Fowler and Co. (Leeds), Ltd., exhibited as a 
new implement their apparatus for mole tile draining. 
The Fowler system of mole draining in clay soils has 
vears. 


been in use for many The mole-draining 





distance of from 2ft. to 3ft. a torpedo-shaped boring 
tool, 4in. in diameter—see Fig. 14. Boring 
starts and finishes at small pits or ‘lead holes,” 
which may be from 60 to 100 yards apart, according 


some 








FIG. 14 -MOLE- DRAINING MACHINE -FOWLER 


to conditions. Hauling is usually performed by the 
firm’s cable-ploughing engines. Such drains, if in 
clay soil and at the depths stated, have been known to 
give efficient service for upwards of thirty years, 





61 


operation, these pipes are successively placed in 
position at.the lead holes and thrust forward through 
the mole hore until they form a continuous length 
They are, indeed, to all appearances as good and true 
as if laid in excavated trenching in the usual way. 
while it is claimed that the cost entailed is reduced 
by half. If drains larger than the ordinary capacity 
ol the mole are required, a second or opening out 
traverse by a larger mole provides for pipes up to 5in 
or 6in. bore. 

The tile-thrusting gear may be described as a box 








FIG. 16—MOWING MACHINE KNIFE - OPERATING 
MECHANISM— BLACKSTONE 


carrying a ram with ratchet 
projections, the ends of which butt against the pipes as 
they are inserted one by one—see Fig. 15. A long hand 
lever is mounted above, which communicates through 
a connecting link with a toggle mechanism in such 
wise that one normal stroke of the hand lever moves 
the ram forward one ratchet tooth, or, in other words, 
three or four strokes of the hand lever will force one 
length of pipe—and all those lengths which have 
preceded it—through the mole boring. The whole 


let into a “ lead-hole ”’ 





procedure appears quite easy, and to call for no high 
degree of skill nor experience. 

We illustrate in Fig. 16 a most ingenious mechan- 
ism applied by Blackstone and Co., Ltd., to vibrate 
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FIG. 15—TILE DRAIN RAMMING MACHINE--FOWLER 


but, when in friable soil or nearer to the surface, they 
silt up rapidly and become useless. 

The tile draining may be described as the lining of 
a mole drain by terra-cotta pipes, and Messrs. Fowler's 
new implement is one whereby, with simple hand 


the knife of their grass-mowing machine. As a rule 
such vibrating motion is derived from a crank or 
excentric rotating on a shaft mounted transversely 
to the movement. This new gear gives vibration in 
line with the axis of the rotating shaft, and gives it, 
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moreover, in a manner sweet and even, and appa- 
rently with negligible frictional resistance. We are 
informed that the gear has been developed from the 
firm’s synchro-balanced driving gear, as applied to 
multi-cylinder engines and pumps, and as exhibited 
at the Leicester Show last year. It is a very beautiful 
motion in this particular application to mowers, and, 
we should imagine, can be given much wider applica- 
tion to machines in general. 

The Martin Cultivator Company, Ltd., of Stam- 
ford, Lincolnshire, exhibited a motor fire-engine fitted 
with a 250 to 300-gallon pump, as illustrated in Fig. 17. 
‘The power unit consists of “‘ Dorman ” engine having 
four cylinders cast en bloc, with bore and stroke of 
100mm. by 140mm. respectively, developing 45 
brake horse-power at 1600 revolutions per minute. 

fo provide easy starting without the need of a 
self-starter the engine is fitted with Bosch dual 
ignition. A Lucas dynamo, which provides current 
for lighting purposes, is mounted on a cast bracket, 
which also forms a casing for the silent chain by which 


telescopic ladder and 120ft. of emergency hose fitted 
with a }in. nozzle, for using in connection with the 
emergency supply of water. Perhaps the most 
interesting part of the machine is the pump, which 
is constructed entirely of phosphor-bronze, gun- 
metal and stainless steel and is fitted with an adjust- 
able spring-loaded relief valve by means of which 
excess water can be taken back to the input, thereby 
preventing the bursting of the hose should it be run 
over. The pump is positive acting and no priming is 
required. Air vessels are provided on both the suction 
sides and delivery sides to assist in balancing and 
absorbing any slight pulsations which may occur. 
Considering that there are 1200 delivery strokes per 
minute when the pump is running at 600 revolutions 
per minute, the pulsations, if any, should be small. 
The pump consists of a fixed cylinder or casing having 
inlet and outlet ports at its base. Passing through 
the centre of this and carried in end plates is the 
driving spindle, on which is keyed a rotor, formed 
in one piece, with two excentrics separated by 





FIG. 17—MOTOR FIRE ENGINE—MARTIN CULTIVATOR CO. 


it is driven from the timing gear. The cooling of the 
engine is effected by means of an impeller pump 
cireulation assisted by a four-bladed fan, and large 
capacity radiator ; when the fire pump is in operation 
some of the water supplied by it may be by-passed 
through the engine cylinders. 

The gear-box, which is bolted up as a unit with the 
engine, is a Martin product, both engine and gear-box 
being secured at four main points to a three-point- 
suspended sub-frame with a swivel bearing at the 
front end. The clutch is of the Ferodo-faced cone 
type. The gear-box is fitted throughout with ball 
bearings and is centrally controlled ; it affords the 
following ratios :—First, 5.27 to 1; second, 2.61 
to 1; third, 1.58 to 1; fourth, direct; reverse, 
8.23 to 1. The final drive ratio is 6.5 to 1, and at 
1500 revolutions per minute of the engine the equiva- 
lent road speeds are 4.5 miles per hour, 9.25 miles 
per hour, 15.18 miles per hour, 24 miles per hour, and 
reverse 2.9 miles per hour. 

The engine is equipped with 870 mm. by 100 mm. 
Goodrich cushion _ tires 
carried on steel disc wheels, 
twin tires being employed 
on the rear wheels only. 
The back axle fitted 
with overhead worm and is 
fully floating. Both hand 
and foot brakes are of the 
internal expanding type 
and are operated in the rear 
wheel drums, and compen- 
sated. The brake rods are 
provided with turnbuckle 
adjusters, which are single 


1S 


180 deg. Mounted on these excentrics are circular 
rockers or pistons, considerably smaller in diameter 
than the cylinder, stainless steel floating bushes being 
interposed. The clearance between the casing and 
the circular pistons is .002in. At the bottom of each 
of them there is a stainless steel slide, the upper end 
of which is rounded and slipped from the side into a 
similarly shaped channel in the piston. These slides 
prevent the piston from rotating. The piston travels 
up and down and at the same time rocks to and fro. 
Thus at no portion of its travel does the clearance 
exceed that of .002in. between the piston and the 
casing. When working, the water enters at one side 
and is forced to travel round between the piston and 
cylinder or casing until it is squeezed by a wedge 
action through the delivery port. The makers claim 
that when the pump is dry a vacuum of between 
28in. or 30in. of mercury can easily be obtained at 
the suction side. 

In order to obtain balance and even pressure the 
excentrics on the rotor are separated by 180 deg. 





threaded with hand locking 
nuts. Steering is effected 
through a gear of the worm 
and split nut type, which 
has the advantage that the gear is balanced and the 
leverage increases with the lock. Pressed steel 
channels are used in theframe. They have a depth of 
5in., and are tapered to the frant and swept down to 
the dumb irons. 

An oval-shaped petrol tank having a capacity of 
10 gallons is carried on the dash and supplies the 
carburetter by gravity. Chassis lubrication is by a 
grease-gun system throughout. The body is built of 
wood and arranged to carry some 2000ft. of hose in 
the central box, at the back of which there is a 25- 
gallon emergency water tank. Accommodation 
provided for fourteen men in all, eight on the box, 
two on the driver’s seat, two on the engineer’s plat- 
form, and two on the running boards. 

The fire-engine has a wheel base of 10ft. 6in. and a 
track of 4ft. 10}in.; it is capable of a maximum speed 
of 40 miles per hour. The equipment includes two 
Minimax Frowave 2-gallon chemical extinguishers, 
two Minimax Auto hand pumps for petrol fires, a 
first-aid ambulance box for fifty persons, a 30ft, 
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as previously stated, and there is a central diaphragm 
which fits the bore and divides the cylinder into two 
compartments, so that there are two suction and two 
delivery strokes per revolution. 

In Fig. 18 we give a sectional elevation and cross 
section of the pump, which show the excentric rotors, 
rocking circular pistons hinged to slides working 
between inlet and outlet delivery passages, and the 
diaphragm dividing the cylinder into two com- 
partments. In the illustration the pump is shown 
equipped with a piston lubricator. That, however, 
has been supplanted by a later pattern having two 
separate lubricators of the oil-gun type lubricating 
each piston independently. 

In order to drive the fire pump the cover of the gear- 
box is removed and replaced by a casing containing 
a two-speed gear from which the drive is conveyed by 
a cardan shaft to the pump, giving a reduction-ratio 
from the engine to the pump of 2.6 to 1 and 3.5 to 1. 
An interesting feature regarding this fire appliance 
is that one engineer only is required, as the engine 








controls and driving gears of the pump are con- 
veniently mounted on the rear platform. The pump, 
we were told, can raise water against a head of over 
300ft., this being approximately equivalent to 
130 lb. per square inch, and can easily supply two lin. 
and one l}in. nozzles. The whole machine complete 
with fuel and reserve water weighs in the neighbour- 
hood of 2 tons 17 ewt. 





—_— 


A SUCCESSFUL WINNIPEG POWER PLANT. 


THE steam electric generating station which serves as a 
standby plant for the hydro-electric system of the City of 
Winnipeg, Manitoba, Canada, has now been completed 
and placed in commission. It will he remembered that 
the orders for the generating plant and condensers were 
placed with British firms in the face of strong competition 
from American and continental manufacturers. The station 
comprises three turbo-generating sets, two high-pressure 
sets of 5000-kilowatt capacity, and a hack pressure 
unit of 1000-kilowatt output. Steam is supplied to 
the main turbines at a pressure of 220 lb. per square 
inch and 150 deg. Fah. superheat. The turbines are of the 
Howden-Zoelly type, designed for a speed of 3600 revo 
lutions per minute, and were built by James Howden 
and Co., Ltd., of Glasgow. They are coupled to alter 
nators supplied by C. A. Parsons and Co., Ltd., of New 
castle-on-Tyne, and the condensing plant, which is 
designed for a 28in. vacuum, was supplied by Hick, Har 
greaves and Co., Ltd., of Bolton. The back pressure tur 
bine exhausts into the hotwell at a gauge pressure of 1 Ib 
per square inch. In the recent steam trials, which were 
carried out by the technical staff of the city hydro-electric 
system, under the supervision of Professor N. M. Hall, of 
Manitoba University, who acted as an independent referee, 
the full load consumption was found to be 12.10 1b. of 
steam per kilowatt-hour, as against the makers’ guaranteed 
figure of 12.16lb. The turbo sets were tested at various 
oads, and were found, we learn, to be entirely satisfactory. 











Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
INCREASED PRODUCTION. 

Sim,—1 thoroughly agree with Mr. Adam’s remarks referring 
to the article on the above subject, which appeared in your issue 
of June 26th. 

I do not think there can be any doubt about Sir Alfred Mond’s 
strictures relating to “capital without energy.”’ It 
appear that manufacturers—with certain notable exceptions 
cannot get beyond the parrot cry of “ resuce wages.” 

The instances given in your article of Messrs. Priestman’s 


would 


and Mr. Sharr’s schemes are, no doubt, examples of methods 
which other firms are doing in the same direction, but of which 
If Messrs. Priestman’s and Mr. Sharr’s con 
cerns, both of which have always been in the forefront in the 
matter of up-to-date organisation, can fearlessly come into the 
open with their latest achievements, others should have sufficient 


we learn nothing. 


courage to do likewise. Such a course would be of immense 
benefit to all concerned in the welfare of the industry in which 
they are engaged ; and, in the long run, in their own interest 

Cannot something be done to bring about interchange of views 
in each industry to facilitate an all-round improvement in 
organisation * 

I am aware that spasmodic efforts have been made in this 
direction ; but no real attempt, so far as | am aware, has yet 
been made to co-ordinate the experiences of those who are making 
progress by the development of new ideas, and to justify claims 
that we are a nation of intelligent enterprising people who fear 
no opposition. The fact is, that we have too many firms holding 
the opinion that they have little to learn and nothing to give 
away ; and it is this class who prate most about the dignity of 
labour and the welfare of the country. 

In this age of “‘ youth,” one is entitled to expect considerable 
advancement on the methods of thirty years ago ; instead, the 
young blood appears to be content to follow “in father’s foot - 
and to dally with the vast potentialities of psychological 
outlook. 

I had the pleasure of hearing Mr. W. J. Grosart’s lecture on 
“Standard Factory Organisation,”’ endorse Mr. Adam's remark« 
thereon, and suggest that the Industrial League and Council 
should specially circulate copies of the lecture for the benefit 
of those who are unacquainted with the information given. 

H. ALEXANDER. 


steps < 


Manchester, July 7th. 

DRY-WEATHER FLOWS. 

Sim,—-Mr. Barnes’ article in your issue of June 26th, 1925, is 
interesting, and in general confirms the opinion of all engineers 
who have had much experience of gauging streams in this 
country. 

It is not true to say, however, that the dry-weather flow has 
no relation whatever to the average rainfall of the district. 
Whereas for most districts of England a flow of 0.30 cusecs 
per 1000 acres can be safely relied upon after a drought of twenty 
days, this figure must be considerably modified for districts 
such as Lincolnshire, where the rainfall is very low. A figure of 
0.15 cusecs per 1000 acres would be more nearly correct in these 
cases. 

In the wetter districts of Ireland the dry-weather flow as 
defined above is considerably larger than 0.30 cusecs. 

Another point of great importance is that the low water con- 
ditions persist for many more days in the year in the districts of 
low rainfall. It is evident therefore that the dry-weather flow 
should not form the basis for estimation of compensation water. 

The present generally accepted basis of one-third of the yield 
of any drainage area for three consecutive dry years is much 
fairer, and should be maintained, although it is being attacked 
by some eminent engineers. These are generally engineers who 
regard catchment areas purely from the water supply point of 
view. The danger is that being backed up as they often are by 
public bodies with unlimited financial resources, they may be 
able unjustly to over-ride the opposition of riparian owners and 
other users of the water for power and industrial purposes, who 
are often unorganised, and may have only limited means, 

Ertc Crewpson, Assoc, M. Inst. C.E, 

Kendal, July 4th, 
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Railway Matters. 


‘Tue new Halwill-Torrington Railway line has been 
inspected by Board of Trade officials prior to its public 
opening, the date of which has not yet been definitely 
decided upon. 


It is announced that a Diesel type locomotive constructed 
by the Baldwin Locomotive Works has just completed 
a series of trial trips which were entirely satisfactory. 
‘The engine will be turned over to the Reading Company 
this week for local operating tests. The new locomotive, 
it is anticipated, will reduce the fuel cost of operating 
goods trains by over 25 per cent. compared with present- 
day steam locomotives. The motive power is a two-cycle 
Diesel engine of over 1000 horse-power. 


THE agitation in the United States to reduce the number 
of motor car accidents at the crossings of highways over 
railways has evidently had a good effect. In 1920 there 
were 138 fatalities at level crossings for every million cars 
registered. In 1924 there were 95 fatalities at grade 
crossings for every million cars registered. In other words, 
during 1921 one person was killed in a crossing accident 
for every 4397 cars registered. In 1924 one person was 
killed in a crossing accident for every 6043 cars registered. 


Tue Kennington Station of the City Railway was 
re-opened on Monday, the 6th inst. It was not 
brought into use when the section between Moorgate- 


street and Clapham Common was again put into service, 
after the diameter of the tunnels had been enlarged, on 
December Ist last, as it has had to be reconstructed in 
order to allow for the necessary junction with the Kenning- 
ton Extension from Charing Cross and Waterloo. It is 
hoped that the latter work will be completed early next 
year, and that the extension from Clapham Common to 
Morden will be ready at the same time. 


In those days of thirty or forty years ago, when rail- 
way competition was at its height, the “‘ July alterations " 
often brought forth many surprises in the way of new com- 
peting summer services. The field for such has long been 
exhausted, and little novelty has been produced of late 
vears here is, however, this year a new Highland 
express by the West Coast route, which leaves Euston at 
7 20 p.m., and, after calling only at Crewe, runs non-stop 
thence to Perth, where it is due at 5 a.m.—a gain of 20 min. 
over the 7.30 p.m, As the distance between Crewe and 
Perth is 290 miles, the run is 64 miles longer than the 
hitherto longest non-stop—that from Paddington to 
Plymouth, North-road. On Monday night the train from 
Euston left Crewe at 10.32 and rrrived at Perth at 4.50. 


Ir was eighty years ago last Saturday, the 11th inst., 
since a Royal Commission was, on the recommendation 
Richard Cobden, appointed ‘to inquire whether in 
future private Acts of Parliament for the construction of 
railways, provision ought to be made for securing a uniform 
gauge and whether it would be expedient and practicable 
to take measures to bring the railways already constructed, 
or in progress of construction, in Great Britain, into 
uniformity of gauge, and to inquire whether any other 
mode could be adopted of obviating or mitigating the 
evil apprehended as likely to arise from the break that 
will occur in railway communications from the want of a 
uniform gauge."’ The resultant report favoured the gauge 
of 4ft. 8)in., and in 1846 an Act was passed which made 
that the standard, except in certain areas which were left 
free to use the broad gauge. 


Tre Railway Centenary supplement to the issue of 
Punch for July Ist made excellent reading, and reminded 
many of us of forgotten incidents in railway history. 
The reproduction of one cartoon reminds us, though of a 
slip Mr. Punch made in October, 1911, when he 
showed a shunter coupling up two wagons, and, referring 
to the concessions made to the men in the way of pay and 
conditions of service, asked, ** But what about life and 
limb ?”* Wagons were not then, and have not been for 
many years, coupled or uncoupled by men going between 
them-—except in breach of rule 23 (h)}—but by the use of 
the coupling pole. Coupling accidents no longer figure 
prominently in railway accident returns. During the 
three years 1921-22-23 there was a total of thirteen ser- 
vants killed thereby, and that fact has an mportant 
bearing on the non-necessity for automatic couplings in 
this country. 


ot 


In a lecture given before the Institution of Locomotive 
Engineers, by Mr. J. G. H. Warren, at Darlington, on 
July 13th, the lecturer said : The steam locomotive has 
advanced greatly in size, and sometimes in efficiency, 
since the beginning of the present century, and, compared 
with its forebears of 1900, it appears to-day as a vastly 
more complicated machine ; but at no period in its history 
has it exhibited such a remarkable development as between 
the years 1825 and 1835, by which time a type had been 
evolved which became universal, and prevailed, but for 
alterations in detail, for the next fifty years. This re- 
markable development can be seen at a glance by com- 
paring the historic No. 1 engine of the Stockton and 
Darlington Railway with the replica of the North Star, 
recently constructed by the Great Western Railway 
Company at Swindon, which is believed to represent very 
closely the engine as supplied to the Great Western 
Railway in 1837 by Robert Stephenson. 


BETWEEN Belper and Ambergate, just north of Derby, 
the former Midland main line—built by George Stephen- 
son and opened in 1840—crosses the river Derwent thrice. 
Two of the three crossings are made south and north 
respectively of Broadholme signal-box, which is ? mile 
north of Belper, and 14 mile south of Ambergate. Just 
before the latter station is reached from the Derby 
direction is Longlands tunnel, and then the Derwent is 
again crossed. Ambergate is a busy station, having no less 
than five double-line junctions, and it has been appre- 
ciated that traffic movements would be considerably 
facilitated were the two lines between the Derwent north 
of Broadholme and Ambergate South Junction con- 
verted to four lines. Powers for this work were obtained 
last year, and it is now to be put in hand. As a pre- 
liminary, Longlands tunnel is to be opened out and made 
into open cutting. The widening between Barnt Green, on 
the Bristol and Birmingham line, and Longbridge, a 


Notes and Memoranda. 


Work is to be started at once upon the new bridge to 
the south shore, acroas the St. Lawrence River at Montreal. 
The total cost of the bridge is expected to be about 
10,000,000 dollars. 


A new fire float which is now under construction for the 
London County Council on the Thames is to be driven by 
two 100 horee-power oil engines, and will be the third of 
its type in the service. 

Ir is claimed that the Palacio Salvo, which is being 
built at Montevideo, Uruguay, is the tallest reinforced 
concrete building in the world. It has twenty-eight storeys 
and is to be 338ft. high. 


Ir is estimated that the proposed extension of the 
Cauvery Falls power plant, in India, by the addition of 
14,000 horse-power, together with the necessary trans- 
mission and distribution plant, will cost 44,32,000. Rs. 


Ir has been found necessary to convert the multiple- 
arch dam at Gem Lake, California, to a gravity section, as 
the concrete on the up-stream face was being rapidly 
disintegrated by frost, which penetrated right through the 
thickness of the structure in winter. The thickness of the 
concrete in the damaged zone ranged from Ift. I0in. to 
3ft. 3in. 


Reports have come to hand of a German “ invention ” 
in connection with the steering of ships. It appears that 
the rudder is perforated to the extent of about 75 per cent. 
of its area, in order to reduce the effort necessary to move 
the helm. When the rudder has been put over, the per- 
forations are closed, and a fully effective area is provided. 
No hint is given as to the effort necessary to close the 
openings. 

Tue design of the new suspension bridge over the Dela- 
ware River, in America, is such that the main cables cannot 
slide over the top of the towers with changes of loading and 
temperature. As a consequence, the towers, which are 
343ft. high, must, according, to Engineers and Engineering, 
bend to accommodate the variations in the length of the 
cables. The maximum range of deflection of the top of 
the towers is computed at 44in. 


CopPrer wire containing small percentages of cadmium 
is used for electrical transmission. Compared: with pure 
copper wire, it has an increased annealing temperature, 
greater hardness and a much greater tensile strength 
1.1 per cent. of cadmium raising the last from 63,000 Ib. to 
100,000 Ib. per square inch. The electrical conductivity 
of such an alloy is 89 per cent. of that of pure copper. An 
alloy of copper with 0.5 to 1.2 per cent. of cadmium has 
been used with success for wireless aerials, long-span 
transmission wire, and wire for overhead trolley use. Of 
all applications of cadmium in the future, this will probably 
be the most important. 

Many occurrences of garnet have been reported in 
Canada, some of which could supply a large tonnage. The 
most important are at Depot Harbour on Parry Island, 
Ontario; in the townships of Ashby, Elzevir, Portland, 
Loughrin, Dill and Harcourt of the same province; at 
Chegoggin Point, Yarmouth, N.S.; and in Rawdon and 
De Ramsey townships, Quebec. Little has been done in 
the way of commercial development, except in two 
localities, Depot Harbour and Ashby township. A few 
tons of garnet ore has been mined at Depot Harbour, where 
prospecting disclosed an extensive ore body; which -was 
said to average 15 per cent. garnet. Water transportation 
is available, and the erection of a mill for concentrating 
the ore has been considered. 


A RECENT report on a formal investigation into the 
explosion of a contractor's locomotive boiler centred round 
the rapid wasting of the brass smoke tubes. Several theories 
were put forward, including the chemical action of chlorine 
in the gases, but the examiners remark that “ in the use 
of this locomotive, for the heavy work which at times it 
had to do, the blast may have been excessive. This blast 
would strike the tube at the top of the inside of the tube at 
about the spot where the tube gave way. At this particular 
point, the mechanical action of the particles taken up by 
the forced blast would, it seems te us, scour the tube 
already affected by chemical action. That chemical action 
was partly the cause of the burst seems to be clear from the 
analysis of the deposit produced.” 


Iw discussing the Turner Valley oilfields of Canada, Mr. 
S. E. Slipper said, according to the Calgary Herald, that 
it had been well established that when rocks containing 
oil were subjected to intense pressure, the included oil 
became altered ; and the tendency was for the oil to become 
increasingly higher with the increasing pressure, until 
ultimately it was completely transformed to a gasolene gas 
and a black, graphite-like solid residue. The intense 
pressure which produced the folded rocks of the foothills 
had this effect, at least to a certain extent of the contained 
oil, as was indicated at a few of the wells in the Turner 
Valley, where, with a very light oil and large volumes of 
gasolene gas, large quantities of a finely divided carbon 
or soot-like material are blown from the well. 


An interesting case of incompleteness of reaction 
between a hard water and the alkaline reagents used for 
treatment is mentioned in the July issue of Vulcan. The 
water of between 8 deg. and 9 deg. of hardness had been 
treated with a caustic soda boiler composition. The total 
alkalinity of the water thus treated amounted to 6.81 deg., 
and of this 3.69 deg. was due to magnesia and carbonate 
of lime. Considering that excess of alkali was present, this 
figure seemed rather high, especially as the water only 
contained very small amounts of soluble salts. Accord- 
ingly some of the water was taken and shaken with some 
powdered calc spar, allowed to settle, and then the clear 
water titrated with standard acid. It was found to have an 
alkalinity of 4.79 deg., so that the figure had been reduced 
by 2.02 deg. Deducting the alkalinity due to the soda, 
it will be seen therefore that the temporary hardness was 
reduced from 3.69 deg. to 1.67deg. It would appear, 
from these tests, that contact with the crystalline product 
of reaction is essential to attain the highest degree of 
purification, and that the coating with colloidal magnesia 
of the calcium carbonate crystals may account for the poor 
results in purification where waters rich in magnesia are 





pistance of 2 miles 40 chains, is also to be begun, 





being dealt with, 


Miscellanea. 


Iv has been decided to provide an extra water storage 
reservoir at Milford, near Stafford, with a capacity of 
1,000,000 gallons. 


Ir is proposed that the London Education Committee 
should make a grant of £50,000 towards the new 
Polytechnic in St. Pancras. 


At a recent meeting of the Cochin Harbour Conservancy 
Board the president announced that the Government of 
India had sanctioned the carrying out of the third stage 
of the Cochin Harbour scheme at an estimated cost of 
Rs. 45 lakhs. The controversy about reclamation charges 
between the Cochin Durbar and the Madras Government 
has also been finally settled. 


Tue draft Japanese naval estimates for the coming year 
total 280,000,000 yen, including 72,000,000 yen for an 
auxiliary vessel, 8,000,000 yen for warship construction, 
and 10,000,000 yen for new weapons. As compared with 
the present year the estimates show an increase of 
60,000,000 ven, but they are liable to be cut down drastic- 
ally in the coming session of the Diet. 


As a result of extensive shoaling, which has been proved 
by the just completed survey to have taken place on the 
western side of the Goodwin Sands, the Trinity House 
authorities have moved the position of the Gull lightship 
480ft. to the westward (nearer the shore), and the position 
of the West Goodwin lighted buoy also 480ft. nearer the 
shore. For many years now these sands have shown a 
very gradual extension towards the coast. 


THE 700ft. ex-German naval dry dock, which was recently 
safely towed to Malta by Admiralty tugs, has been fitted 
with a special new section in order that its length may be 
increased to that necessary for the docking of the largest 
ships of the Mediterranean Fleet. The new section was 
built at Chatham to the designs of Sir E. H. Tennyson 
d’Eyncourt, at a cost of about £400,000. It is, we under- 
stand, to be towed to Malta by tugs about the beginning 
of next month. 


Tue Department of Overseas Trade has been informed 
that the fifth International Congress of Design will be held 
in Paris from July 30th to August 6th, under the patronage 
of the Minister of Public Instruction and of the Fine Arts, 
and in connection with the International Exhibition of 
Modern Decorative and Industrial Art. Persons interested 
should communicate with the Department of Overseas 
Trade, 35, Old Queen-street, Westminster, 8.W. | 
(reference C.X. 1656). 

Tue British Wire Netting Manufacturers’ Association, 
Ltd., has been registered with 100 members, to encourage 
and protect the interests of British wire netting manufac- 
turers and the manufacturers of, and dealers in wire netting 
woven in the United Kingdom and Ireland. The manage- 
ment is vested in a Committee, the first members of which 
are :—Sir William Peter Rylands (president), Thelwall, 
Cheshire ; Mr. 8. Howse (vice-president), Norwich; Mr. 
J. G. Bower, Norwich ; Mr. A. L. Johnson, Trafford Park, 
Manchester ; Mr. T. 8. G. Ramsay, 198, St. John-street, 
E.C.; Mr. E. J. W. Hatherley, 110, Fenchurch-street, 
E.C. ; and Mr. H. C. Dayer, Bristol. 


Tue Ontario Hydro-electric Power Commission is unable 
at present to proceed with the construction of a power 
dam at Morrisburg, Ont., on the St. Lawrence River. 
The- Dominion ~-Minister of: Railways announced in the 
House of Commons on June 24th that the Government 
could not consider the application of the Commission for 
the right to proceed with the project until the International 
Joint Commission had made its report on the general 
question of power development on the St. Lawrence. 
The Joint Engineering Board was, he stated, engaged in 
making a complete survey in connection with the water- 
ways scheme, and no development of power could be under- 
taken until that was completed. 


A piece of salvage work which is somewhat unusual has 
recently been accomplished by Cox and Danks, Ltd., of 
London. On the 3rd inst. the firm salved the German 
destroyer G. 39, which was lying on its side across the 
G. 86, also lying on its side. The task had three features, 
namely, the disengaging of the two ships, uprighting and 
lifting, and towing into Mill Bay. Tugs towed the floating 
docks bearing the destroyer between them, and landed 
the ship in Mill Bay on the 3rd inst. The tugs were then 
freed and went out to salve the G. 86. This vessel was 
safely beached in Mill Bay at five o'clock on the evening 
of the 14th inst. Fifteen destroyers have so far been raised, 
and there are still eleven more to salve. 


Ir is officially announced that the Minister of Agriculture 
has appointed a Committee to supervise, on behalf of the 
Ministry of Agriculture ‘and Fisheries, the conduct of tests 
of agricultural machinery, The Committee consists of 
Mr. W. C. Dampier Whetham (chairman), Mr. Harry 
German, Mr. J. H. Hyde (National Physical Laboratory), 
Mr. L. A. Legros, and Mr. B. J. Owen (director of the 
Institute of Agricultural Engineering, Oxford). In cases 
in which special knowledge is required for particular forms 
of test, of any class or classes of agricultural machine or 
implement, the Committee may, for the purpose of such 
tests, co-opt one or more additional members. The secre 
tary of the Committee is Mr. P. Barker, of the Ministry of 
Agriculture 


SPEECHES were made by Lord Colwyn and others at a 
recent luncheon held by the Telephone Development 
Association at Manchester, deploring British laxity in 
modern miethods of communication. Lord Colwyn said 
it was absolutely unthinkable to have Great Britain 
remaining at the bottom of the list of nations showing the 
number of telephones per head of population, and below 
such communities as Hawaii and Luxemburg. It was 
necessary that a community of business men should meet 
the Government and discuss so important a matter as the 
telephone as a means of industrial development between 
the nations and a world-wide influence for the establishing 
of better relations between the nations of the world. Mr. 
Frank Gill declared that Manchester was left behind by 
fifteen much smaller German towns. People in this 
country had not yet appreciated the fact that the tele- 
phone was a business instrument as well as a unique dis- 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS ATIRES,—-Mercenecs.’s Boox Srore, 576, Cangallo. 
CHINA,—Ketiy 
Kong. 


anp Wansn, Limited, Shanghai and Hong 


KGYPT.—Carmo Express AGEncy, near She a s Hotel, 
Cairo, 

FRANCE.—Boyveau anv CHEVILLET, Rue de la Banque, Paris. 
CHAPELOT AND Cre., 136, Bld. St. Germain, Paris. 
BELGIUM.—W. H. Smrru anv Son, 78/80, Rue du Marché-aux 

Herbes, Bruxelles, and 44, Rue Joseph I1., Ostend. 


INDIA.—A. I. Compripar anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay; Tracker, Spink and Co., 
Calcutta, 

ITALY.—Maaeiion1 anv Sraint, 307, Corso, Rome; FrRatre vii 
Treves, Corso Umbarto 1, 174, Rome; Frater 
Booca, Rome ; Unraico Horr, Milan. 

JAPAN.—Marvuzen Co., Tokyo and Yokohama. 

AFRICA.—-Wm. Dawson anv Sons, Limited, Sea-street 


(Box 49), Capetown. 


C. Jura anp Co., Johannesburg, Fast London, and 
CGrahamatown. 
AUSTRALIA.—Gorpon anv Goren, Limited, Melbourne, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 
CANADA.—Dawsow, Wa., AND Sons, Limited, 87, Queen 
street East, Toronto. 
Gorpon anp Gorcn, Limited, 132, Bay-street, Toronto 


James-street, Montreal 
Toronto, 


MonTReAL News Co., 
Toronto News Co., 


CEYLON, 
JAMAICA 


NEW ZEALAND. 
and Christchurch ; 


386-388, St. 
42, Yonge-street, 


WIJAYARTNA ‘AND Co., Colombo. 


EpucatTionaL Surpriy Co., Kingston. 


H, Limited, Wellington 
Auckland; J. 


GORDON AND GoTtc 
UPpTon AND (Co., 








Witson Craic anp Co., Napier. 
STRAITS SETTLEMENTS.—Ketrty anp Warsn, Limited, 
Singapore. 
UNITED STATES OF AMERICA.—InrernationaL News 
Co., 83 and 85, Duane-street, New York ; Suascrir 
TION News Co., Chicago 
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Three-Cylinder Locomotives. 


Tue departure from its usual practice which the 


castle, when a single paper was presented for dis- 
cussion, was justified by the results. The paper 
itself was peculiarly appropriate to the occasion 
and to the place. The meeting was being held in 
a district which may fairly claim to be the birth- 
place of railways, if not of the locomotive, and the 
aftermath of the celebrations of the railway cen- 
tenary which had taken place but a few days before 
were being enjoyed by the members. What more 
fitting than that the paper should deal with the most 
recent developments of the locomotive engine on 
that service which opened the era of railway travel ; 
who more fitting to occupy the presidential chair 
than Sir Vincent Raven, lately the Chief Mech- 
anical Engineer of the railway which now embraces 
the Stockton and Darlington line, and who more 
fitting to present the paper than his successor ? The 
subject, moreover, which Mr. Gresley handled is 
one of the first importance. The two-cylinder loco- 
motive has reached the limit of its power under the 
conditions imposed by the British gauges. The 
multiple-cylinder engine is becoming more common. 
It presents problems of the greatest interest, to the 
discussion of which many evenings might be devoted. 
The opinions expressed at Newcastle showed where 
differences exist, and the number of speakers made 
it clear that the interest in the subject is widespread. 
The paper itself was of the kind that appeals to engi- 
neers, and we venture to endorse the hope, expressed 
by the President, that the Institution will give us 
more of the same general character. 

A striking fact about the discussion was that no 
one had a word to say against the three-cylinder 
engine. We anticipated that, at least, the four- 
cylinder enthusiasts would extol that type, even it 
those who still hold by the two-cylinder engine were 
silenced by the arguments in the paper. But no; 
on the whole it appears to be generally accepted that 
the merits which Mr. Gresley claimed for the three- 
cylinder engine are generally acknowledged. They 
are indeed difficult to challenge, but we should have 
heard with interest the views of Mr. Collett and 
and of other engineers who have designed or who 
have in their charge four-cylinder engines. It 


would have been instructive, too, to hear from Mr. 
Hughes or Sir Henry Fowler how the three-cylinder 
compounds of the Midland comport themselves. 
Unfortunately, none of the engineers we have named 
were present, and we must comfort ourselves with 





Sugineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers, 
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the three-cylinder arrangement went unchallenged, 
the question of valve gear received a good deal of 
attention. It is obvious that a strongly marked 
division of opinion exists as to the desirability of 
operating the inside valve from the outside gears. 
Sir Vincent Raven adheres strongly to the three 
gears and retains to the last his love for the Stephen- 
son link motion. Other speakers sided with him, 
whilst at least one engineer, speaking from the 
running shed point of view, asserted that the less 
machinery there was between the frames the better. 
It is of interest to recall in this connection that when 
Webb developed his three-cylinder compounds he 
soon gave up the inside gear and operated the valve 
of the low-pressure cylinder with a loose excentric. 
Such simplification cannot be attained in a three- 
cylinder high-pressure engine, but it shows the 
tendency to reduce complication between the 
frames. Whilst this preference for a third gear was 
expressed, no sound reason for that preference and 
no sound objections to the floating lever type of 
gear were advanced. There was early trouble with 
the Gresley gear owing to the over-running of the 
valve, but, as Mr. Gresley explained, it occurred 
only under exceptional circumstances, and, a 
matter of fact, has now been reduced to insignificance 
A far more important matter escaped attention. 
We refer to the steam distribution in the three 
cylinders. The valve setting of locomotives is a 
ticklish matter, and it would have been of the 
greatest interest if diagrams from three-cylinder 
engines worked by two or three gears had been 
presented for inspection. It was Mr. Poultney, we 
believe, who pointed out, quite early in the dis- 
cussion, that unless the mean effective pressures in 
all three cylinders were the same the merits of the 
three-cylinder arrangement were seriously vitiated. 
We assume that Mr. Gresley and other engineers 
at home and abroad who use the floating lever type 
of gear have fully satisfied themselves that it gives 
equal distribution, at all cut-offs, in all three 
cylinders. But after all the details of the gear are a 
small matter in comparison with the principle of the 
three-cylinder arrangement. The outstanding advan 
tages of that arrangement are a very even turning 
moment and a smooth blast. The former has very 
important effects upon material. The hammer blow 
is greatly reduced and all railway men appreciate 
what that means. It is the hammer blow that 
destroys rails, over-stresses bridges and makes flats 
on tires. It is claimed for the electric locomotive 
that, being without this defect, it is much less heavy 
on its tires and on the rails than the steam locomo- 
tive. The three-cylinder engine approaches it in 
that respect, for Mr. Gresley was able to show that 
the tires of three-cylinder engines last longer than 
those of similar two-cylinder engines, and he 
stated also that the Bridge Stress Committee 
had found that the three-cylinder engine caused less 
deflection than either the two or four-cylinder type. 
In these circumstances it is reasonable to hope that 
in the not distant future the standard maximum load 
of twenty tons per axle will be extended in three- 
cylinder engines. That result would be welcomed 
not less heartily by the civil than by the mechanical 
engineers of our railways. 

The three-cylinder engine is no new thing ; there are 
hundreds of compounds and simples in use in Europe, 
and they have proved themselves efficient in service, 
light on the road and cheap in maintenance. We 
anticipate, therefore, that as more powerful engines 
are called for the type will increase in popularity. 
There was a time when British locomotive superin- 
tendents would barely tolerate the outside cylinder. 
They put their cylinders inside because they were 
nearer together and “ nosing ” was thereby reduced 
and because the engines looked better. Nowadays 
the tendency is to put cylinders outside, partly 
perhaps because there is then less mechanism 
between the frames, partly because Walschaerts 
gear can be used, and partly because large cylinders 
can be accommodated more easily. It is possible 
to do so because with the increase in the length 
of engines nosing has diminished. But the fact still 
remains that large outside cylinders must cause 
side stresses which it is desirable to reduce. The 
three-cylinder engine enables us to do that, whilst 
at the same time it gives us an easy turning moment 
and a more regular blast, of which the result is seen 
in the reduced consumption of fuel. 


as 


Civil Research. 


NEITHER the Press nor the public seems to have 
paid much attention to the recent announcement 
of the Government that a “ Committee of Civil 
Research ” is to be formed as a counterpart to the 
“Committee of Imperial Defence,’’ which has been 





But whilst, as we have said, 
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in existence for a considerable number of years, 
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It is, of course, notoriously difficult to be sure, in 
the case of Government announcements of this 
kind, that anything more than a gesture is intended ; 
none the less in the present instance the action 
appears to imply possibilities so great that some 
importance must be attached to it. From what 
has been said on the subject the main impression 
is the close analogy between the functions of the 
Committee of Imperial Defence in its relation to 
the problems of war and the functions of the new 
Committee in regard to the problems of peace. 
That these are pressing no one can doubt, and if 
we are to conclude that the new Committee is a 
sign of the recognition by the Government that a 
powerful campaign is needed for the re-establish- 
ment of our industries on a satisfactory basis, then 
that constitutes in itself a step forward. 


But what are to be the methods employed and 
the nature of the inquiries to be conducted by or 
under the auspices of the new Committee ? Our 
only guide in that respect is the use of the word 
‘ Research,” and it remains to be seen—if we ever 
shall see—how that word is to be interpreted. It 
is perhaps the most widely used and abused word 
among the catchwords of the day. Sometimes it 
is employed in its stricter meaning as denoting the 
kind of inquiry or investigation conducted, generally 
by the methods of experimental science, by those 
engaged in the pursuit of knowledge, whether for 
academic or directly practical ends. Latterly, 
however, since “ research ” has become fashionable, 
the term has been spread over activities of a totally 
different nature. There are so-called “ research ” 
organisations whose main function is a species of 
propaganda work, while others deal mainly with 
the gathering and dissemination of information. 
If used in the looser sense, such an inquiry as that 
conducted some years ago by a Committee study- 
ing the question of protective tariffs as applied to 
certain industries might be termed “ research.” 
Is the new Committee, then, to concern itself with 
inquiries into commercial or social problems, or 
is it to deal with the technical side of the wide 
problem of progress in “civil ”’ matters? In this 
connection we have to bear in mind that there is 
already in existence a “‘ Committee on Industrial 
and Scientific Research ”*—a Committee of the 
Privy Council, presided over by the Lord President 
of the Council and finding an expression of its 
theoretical activities in the practical work under- 
taken through the “ Advisory Council” and the 
Department of Scientific and Industrial Research. 
That organisation deals with the wide range of 
technical and scientific problems relating to science 
and industry, and has a record of real achievement 
to its credit, although that achievement still falls 
far short of what is needed. In view of that fact 
it must be supposed that the new Committee is to 
have different functions, perhaps regarded as 
“wider.” None the less, the fact that Lord 
Balfour, who as Lord President is responsible for 
the work of the Department of Scientific and 
Industrial Research, was the spokesman for the 
Government in a recent debate on the new Com- 
mittee, suggests that some connection between 
the two may be hoped for. 

If the activities of the new Committee are to 
relate mainly to “ inquiries’’ of a general kind 
they would not, perhaps, have much bearing on 
the technical side of industry with which the engi- 
neer is mainly concerned. From a hint dropped by 
Lord Haldane in a recent speech, however, it seems 
that one of the first subjects to which the new 
Committee is to address itself is the steel industry, 
and that is a matter of direct interest to the engi- 
neer. Possibly the new inquiry will deal mainly 
with the economic and commercial sides of the 
industry, but there is some reason to think that the 
technical and scientific side will also be considered. 
If that is the case, the results, and the methods 
adopted, will be watched with the greatest interest. 
Everything will depend upon the individuals 
entrusted with the detailed work on such a subject. 
It is true that in the past our great industries have 
not relied upon or waited for Government guidance 
in their development, although indirectly, through 
the fighting services and their technical require- 
ments, the Government has exercised a large 
amount of influence. Under existing conditions 
that influence is much reduced, but nevertheless 
a definite Government attitude, even if not 
expressed in action on any large scale, must affect 
the whole industry. Whatever the precise nature 
of the work to be undertaken by or for the new 
Committee, therefore, it is to be hoped that it will 
be undertaken with a full sense of great responsi- 
bility and with all the aid which the best brains, 
both on the scientific and the practical side, can 
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The Air Ministry's Exhibits at 
Wembley. 


To those willing to seek out and study the 
Ministry’s exhibits at the British Empire Exhibition, 
a feast of great scientific interest can safely be 
promised. We do not refer particularly to the 
examples of full-sized aeroplanes shown in the Palace 
of Housing and Transport, for neither the Service nor 
the civil machines exhibited are particularly modern, 
and are staged more for the education of the general 
public than for the attention of technical people. 
Nor do we refer especially to the series of aeroplane 
models shown in the British Government Pavilion. 
Individually these models are very beautiful examples 
of miniature mechanical construction, and collectively 
they present a striking synopsis of the evolution of 
aircraft from the early Roe triplane and the strangely 
grotesque Cody machine to such fairly recent pro- 
ductions as the 1000 horse-power Avro “ Aldershot ” 
and the triple-engined Handley Page ‘‘ Hamilton.” 
But here again the interest is popular rather than 
technical. Opposite these models is to be found, 
among other similar exhibits, a tableau, arresting 
alike in its artistic realism and in its effect on the 
blood, illustrating the slaughter of the retreating Turks 
by British and Australian bombers in a gorge of the 
Wady Fara, on September 21st, 1918. It is an almost 
over grim demonstration of the efficacy of aerial 
forces against troops on the ground when too panic- 
stricken to defend themselves, and it is with a feeling 
approaching relief that we turn to an examination 
of the more peaceful uses of aircraft and of the instru- 
ments and devices associated with their design and 
operation. 

It has been argued, even by some intimately asso- 
ciated with the development of aircraft, that the 
“conquest ”’ of the air has not benefited humanity. 
On balance, we have no doubt, aeroplanes and airships 
have so far produced more of evil than of good. The 
benefits obtainable from civil aerial transport-—to 
some they still even require demonstration—are not 
not so great as to compensate for the suffering and 
destruction which military aircraft have caused, and 
will undoubtedly continue to cause, in warfare. 
Aeronautics, however, almost from the first was given 
a military trend and, possibly to its own misfortune, 
was at a critical stage in its development when circum- 
stances arose which compelled attention to be exclu- 
sively devoted to its application to war purposes. 
While the military side of aviation will probably 
always be the dominant one, it is not to be supposed 
that the transport of passengers and goods represents 
the only important application on the civil side. Rapid 
and important developments, as a section of the Air 
Ministry’s exhibit shows, are now proceeding in a 
field of application, the photographic surveying of 
large tracts of land, to which aircraft are peculiarly 
and exclusively adapted. 

It would seem a fairly simple matter to take a 
series of photographs from the air of contiguous areas 
of land and to mount them side by side to form a 
map of the whole. Actually it is not easy. In fact, 
to derive any really useful delineation of the land over 
a large surface in this way requires a considerable 
amount of mathematical work as a basis. Two 
methods are available. For rapid survey work not 
demanding a great degree of refinement, one oblique 
photograph taken from the air may be made to serve 
the whole area. This method has been extensively 
applied in Canada. Provided two datum points fixed 
on the land surface by ground surveyors are included 
in the photograph, the oblique view can be plotted 
as an ordinary vertical map projection by ruling a 
series of convergent grid lines on the photograph and 
transferring the intersections on to a map blank ruled 
with a corresponding rectangular grid. A develop- 
ment of this process consists of employing an instru- 
ment of the camera lucida type. In this device the 
oblique photograph is obliquely projected in such a 
way that the one obliquity cancels the other, thus 
permitting the rectangular map to be traced directly 
on the plane of projection. 

For work requiring an increased degree of accuracy 
a@ mosaic of photographs taken perpendicularly from 
the air is built up to form a complete map. This 
process has been applied in a noteworthy instance to 
the mapping of the Irawaddy delta which, consisting 
more or less of inaccessible forest and swamp, does 
not lend itself readily or at all to ordinary ground 
surveying. Working with this method the pilot flies 
back and forth along parallel courses over the area 
to be surveyed, taking successive photographs of the 
ground with a camera pointing vertically downwards. 
The camera may be controlled by hand, but in some 
cases it is now operated automatically by means of 
mechanism which varies the interval between the 
exposures to suit the speed of the aeroplane. 

The speed with which an aerial survey can be 
completed is one of its most valuable features. In 
Canada the oblique photographic method has enabled 
the first proofs of the finished map to be prepared for 
a large area in six months’ time, or in a fraction of the 
period which a ground surveyor would take merely 
to make his field observations. Again, the detail 
revealed by the photographic survey is very much 
greater than the ground surveyor, chained it may be 
to transport by a canoe, can hope to record without 
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much wearisome journeying. In Canada it has been 
found possible to distinguish between the different 
classes of trees, deciduous and otherwise, standing 
on the the ground surveyed from the air. “In that 
country, too, the aerial survey organisation works in 
conjunction with the forest fire-fighting. services, 
notifying an outbreak and assisting in the transport 
of the fire-fighters from their base to the seat of the 
conflagration. It is of interest to note that our own 
Ordnance Survey has now decided to use aerial 
surveying as a means of revising the 25in. to the mile 
ordnance maps of this country. 

Of all the devices connected with aerial surveying 
which are exhibited by the Air Ministry at Wembley, 
chief scientific interest must be accorded to the 
‘camera plastica,’ a device developed by the com 
bined Admiralty, War Office and Air Ministry Air 
Survey Committee, and made by Cooke, Troughton 
and Sims, Ltd., of York. This appliance makes use 
of the anaglyph principle, whereby two slightly dis 
placed views of an object, one in red and the other in 
green, are given an appearance of relief when viewed 
through a green and a red glass. In the camera 
plastica a pair of such stereoscopic views are projected, 
one by red and the other by green light, on to a hori- 
zontal plotting board, which may be raised or lowered 
through known scaled distances. If the red and green 
lights are set to flicker rapidly and alternately, the 
image cast on the plotting board flickers as a whole 
in unison. At certain points on the image, however, 
no flickering is seen. At these points the red and the 
green rays intersect in the plane of the plotting board. 
By raising or lowering the plotting board a different 
series of points becomes steady. Each series of steady 
points is plotted and represents a contour line of the 
land being surveyed. The height from contour line to 
contour line is read off from the scale attached to the 
plotting table. Few, we think, will fail to agree with 
us in our view that the camera plastica is a very 
beautiful instrument of considerable practical promise. 

Close to the aerial surveying section the visitor will 
find a large and entertaining collection of ancient 
books, engravings and other objects illustrating man’s 
attempts at and thoughts about artificial flight from 
the time of Bladud—-a legendary king of Britain 
who 3000 years ago attempted to fly with wings on 
his shoulders, and killed himself by falling on the 
Temple of Apollo in Trinovantum, or St. Paul's 
Cathedral in London, as we would now call it—to 
the time of Cayley, Henson and the other pioneers of 
modern aeronautics. This exhibit was collected by 
Mr. J. E. Hodgson, a well-known authority on aero- 
nautical history, and both for its extent and the 
manner in which it is arranged, deserves our con- 
sideration and praise. 

In another part of the Government building close 
to the series of model aeroplanes to which we have 
referred above, a miniature wind tunnel invites more 
than passing notice, especially if the visitor is allowed, 
as we were, to operate it for himself. A wing section 
is exposed in the air current and is connected by nine 
tubes from its top surface and by a like number from 
the bottom to a series of eighteen separate water 
manometers mounted side by side. The distribution 
of pressure on the underside of the wing and the much 
more important distribution of suction on the upper 
side and the manner in which these distributions alter 
as the wing is tilted from zero incidence up to the 
stalling angle are rendered visible in a highly enlighten- 
ing manner. 

Passing into the Palace of Housing and Transport 
the visitor should note the full sized reproduction of 
the tower at Croydon, from which, with the aid of 
Wireless telephony, the position of aeroplanes crossing 
to or from the Continent is determined and their 
alighting and departure are controlled. If he is 
fortunate he will hear an actual message coming in 
from an actual machine in flight, reporting its passage 
over some familiar landmark, and will see the operator 
recording its position on a cork-faced map by means 
of a small flag bearing the civil registration letters 
of the machine. 

Another exhibit relating to the navigation of aero- 
planes, to which attention should be given, is the 
duplicate of one of the six aerial lighthouses which 
have now been erected on the continental route 
between Croydon and Lympne. This lighthouse, the 
joint product of Chance Brothers and the Gas Accu- 
mulator Company, is. designed to operate without 
attention of any kind for periods of six months or 
more. It has a range of visibility of about 35 miles, 
a distance which is sufficient to enable a pilot flying 
by night to pick up the second light before losing the 
first, and so on throughout all six. The lighting up 
of the burner is controlled by a “ sun-valve ” on top 
of the lens work, the sensitiveness of the valve being 
adjustable so as to bring it into action at any desired 
degree of darkness. The walve, we understand, is 
not sensitive to heavy clouds but would, or could be 
made to, operate under the darkness of a really 
heavy thunderstorm. Rotation of the light is effected 
by the pressure of the dissolved acetylene gas on its 
way to the burner, and is therefore stopped and started 
by the action of the sun valve. The automatic control 
of the apparatus is even carried so far that should 
the gas mantle be broken or burnt out in service it 
will be automatically replaced by a new one. 

Aeronautics has undoubtedly caused the medical 
profession to look at humanity from many new angles, 
so much so that the “‘ air doctor ’’ may now be regarded 
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as something of a specialist. Apart from the effects 
produced on the human constitution by high altitudes, 
rapid speeds, sudden accelerations and decelerations 
und other matters cognate to actual flight, the medical 
officer attached to an aeronautical unit has to study 
the reaction of those under his charge to movement 
in three dimensions. Until this aspect of aeronautics 
was studied on a scientific basis its importance was 
perhaps not realised by many even among those closely 
connected with aeronautics. All the movements 
which we make in ordinary life call for two dimensional 
control, and after we have passed the babyhood stage, 
no conscious effort is required for the co-ordination of 
our movements in two planes. But when, as in flight, 
three-dimensional control is required good co-ordina- 
tion comes naturally to a few individuals, can be 
anequired by practice by others, and is apparently 
beyond the attainment of many. Such would seem 
to be the lesson to be derived from the records obtained 
with the Reid time reaction apparatus for testing 
pilots. This apparatus consists of an aeroplane cock- 
pite quipped with the usual means of controlling the 
flying organs. ‘The controls, however, instead of 
operating ailerons, elevators or rudders are connected 
to various electric lights on the dashboard. The 
operations of banking, gliding, spinning and so forth 
are indicated by the appearance of coloured lights. 
Recovery is shown by the appearance of three white 
lights, which mark the fact that the “ aeroplane ”’ is 
flying normally in all three dimensions. A tape- 
recording machine and a chronometer are fitted to 
give a permanent record of the time taken by the 
“pilot * to recover the normal flying altitude after 
it has been disturbed. 

Many curious and interesting facts have already been 
accumulated by the use of this apparatus. Motor 
drivers and others accustomed to the control of 
machinery usually show a short time reaction when 
their hands alone are tested, although few or none 
are equally good with both hands. Foot .-atrols may 
also be good when tested separately, but even among 
the and experienced aeroplane pilots a 
preference is nearly always shown for turning to one 
side rather than the other. When, however, a com- 
bined foot and hand control is required, the entry 
of the third dimension upsets most people, and six or 
seven or more seconds may be required to effect the 
co-ordination as compared with a tenth to a half 
second for a really first-class born pilot. Those who 
sometimes feel a certain sense of shame when they 
start at a sudden noise, may take consolation from the 
fact that even the said born pilot will frequently show 
a quick jump in his control curve when a Klaxon horn 
beneath the Reid apparatus is sounded without warn- 
ing. The height of the jump in the curve is not, how- 
ever, regarded as being of great importance. What 
is examined is the after effect on the pilot—-or patient, 
as it might be better to call him. Whereas an ordinary 
being may show a widely ‘* hunting ” curve for some 
time after being startled, the good pilot, the man born 
to fly, recovers very quickly and commonly gives an 
even better curve after than before the disturbance. 

The Reid apparatus can be adjusted to represent 
anything from a light scout which can only be flown in 
the normal attitude by the constant manipulation 
of the controls to a heavy bombing machine which is 
inherently stable. It is of great general interest as 
a means of translating a man into a curve. In 
its purely professional aspect its value lies in the 
fact that it enables candidates for pilotship to be 
examined at the start of their career with the 
object of determining whether there is any reason- 
able likelihood of their becoming good pilots in 
a short time. It enables the hopeless case to be 
eliminated at the outset without risking his life and 
those of others in an actual machine. It reveals the 
deficiencies on which special attention should be 
concentrated during the training of the embryo pilot, 
provides a means of practising with the object of 
improving @ new or former pilot’s performance, and 
serves to indicate the particular type of machine 
which the would-be pilot is best qualified by his 
natural aptitude to control. . 
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Papers at Technical Societies.* 
By G. 8S. BAKER. 


THE common procedure of practically all the senior 
technical societies, in dealing with papers offered for 
reading, is first to refer them to a smal! committee 
for elimination of the unfit, and sometimes to selected 
readers, if the paper is a little involved. To this course 
no one can find exception. In some cases, suggestions 
are made to the author on the form of his paper, 
usually with intent to assist in keeping the central 
facts clear of redundant matter. In at least one 
society an attempt is made to keep the size of papers 
within definite limits. This course, again, will be 
accepted by everyone as correct for the general run 
of papers. But it has two defects. First, it is liable to 
lead to the acceptance of long verbose papers as they 
stand, because they are within the limit ; and secondly, 
it sometimes bears heavily on what .may be called 
“data” papers, in which masses of data which are a 
necessary and concrete part of the paper may make it 


* See Tur Enainerer, Jyne 12th, 1925, Leading article, 


bulge beyond the standard limit of acceptance. To 
press an author to cut such a paper is like asking a 
doctor to operate on his own child—he will do a great 
deal to save its life, but when he knows it means irre- 
parable mutilation, he would generally prefer to see 
it die. It is suggested that a limit of this kind is not 
in the best interest of the members, and that more 
elasticity is required in such matters. 

With most societies all papers are read, sometimes 
in their entirety. At least the authors do their best 
to read them, even when they are full of highly tech- 
nical or minute data. The degree of efficiency of such 
a proceeding is open to much question with some 
papers. The more elaborate the paper the more diffi- 
cult it is to follow the reader, and when time limita- 
tions compel him to “ cut,” it is impossible to pick up 
more than the general sense of the paper. 

Perhaps at this stage it will be as well to classify 
broadly the papers which are to be found in our 
* Transactions.” 

The following divisions are suggested :—(1) Anti- 
quarian, historical or period papers ; (2) achievement 
papers ; (3) advertisement or “ bagman ”’ papers ; (4) 
scientific industrial and research papers. 

As regards (1) there are few things more interesting 
in our “‘ Transactions’ than some of these period 
papers. Usually they are written by a past master, 
whose work in the particular subject is fully recog- 
nised. An open discussion of the normal kind is the 
only feasible thing for such papers. The discussions 
are always readable, as other men who have played a 
part in the work appear, and their words add value, 
and quite often dignity, to the proceedings. 

Under the second heading all descriptions of work 
done in applied technique on a large scale or in a new 
direction may be included. Here, again, although the 
purpose of the paper is quite different from that of the 
preceding, the only proper discussion is an open and 
spoken one. The paper is usually given as a technical 
record, calling for comments on broad lines rather 
than for dissection. Such a record and the discussion 
to which it leads should also serve the very useful 
purpose of informing the financial and general public 
of what has been and can be done, and what the tech- 
nical world thinks. How far this object is achieved it 
is too hazardous to guess. To some extent it must 
depend upon the after treatment of the paper and dis- 
cussion. If the paper is simply printed some four to 
six months later in a heavy volume, its usefulness in 
this respect must depend solely upon the good report- 
ing of the technical journals, and only a very few of 
these give the discussion in extenso. If the paper is 
separately printed with its discussion, all who are 
interested can procure a copy—ausually at quite a low 
price. But if this reprinting is to serve its purpose 
paper and discussion must go together, and the work 
be produced with as little delay as possible. 

How far the third group—advertisement papers 
are really required, and to what extent they serve a 
more useful purpose—to the society members—than 
would be served by an advertising brochure, produced 
at the expense of the firm concerned, is a very debat- 
able point. But accepting them as an unholy neces- 
sity, they can by a few simple rules be kept under 
restraint, and the discussions on them be made to 
serve a useful purpose. The subject matter contained 
in them should represent some technical advance. 
Such papers are almost bound to contain a number of 
claims—in fact, these are their essence. It should be 
a rule that no such claim should be allowed in the 
paper unless it was supported by reasonable data. 
Nor should any claim be allowed if it merely rested 
upon a broad and plausible statement opposed to 
accepted theory. The author should be required to 
give reasons for throwing over a theory, or failing 
that, to support his elaim by experimental or trial 
data. If these simple rules were adhered to we should 
have fewer such papers, but they would be of much 
greater value. The discussion of such papers is usually 
carried on by those financially interested, and those 
who consider that they have a better thing to sell, or 
who wish to show the unsoundness of the claims made. 
The separate printing of such papers can always be 
left to the author or firm concerned. To them, such 
a course is a matter of good business if the paper has 
been given a good reception. And if the reception was 
bad, the record in the society's ‘Transactions ’”’ 
sufficient for all purposes. 

The fourth class—scientific industrial and research 
papers—is a very broad one, and requires a little sub- 
division. It contains (a) the work of an experimental 
or scientific character by industrial experts, either in 
overcoming known difficulties or bearing upon a 
known problem or a generally desired end ; (b) the 
papers usually called scientific, containing new theo- 
ries with mathematical arguments or data to support 
them, or giving the results of a research carried out 
experimentally, and therefore accompanied by con- 
siderable tabular or diagram data ; (c) the work done 
by post-graduate scholars, and the theses of those 
applying for membership, where such is a condition of 
membership, and the work is sufficiently good to be 
published. 

It is suggested that these papers are in quite a 
different category from the preceding as regards both 
reading and discussion. Those under heading (a) and 
(b) have usually involved considerable labour and ex- 
pense, and are given by the authors either to indicate 
an advance made ; to promote discussion on a some- 
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times abstruse theory, or to make available the experi- 


mental data obtained. Those who can take part in 
the discussion of such scientific subjects are usually 
widely scattered, and not often possessed of enough 
wealth to make a long journey merely to take part in 
a discussion. The reading of a paper containing masses 
of experimental data is not a spirited function, and 
a spoken discussion is more often of a personal or 
laudatory character than technical. It is suggested 
that there should be a rigid rule in regard to such 
papers, or of papers dealing largely with theoretical 
matter, that they should be prefaced by a short and 
concise summary which should evade the mathematical 
depths in which so many cannot swim, and should be 
intelligible to the average man. 

The non-scientific man would read this summary 
at least, instead of putting the paper on one side as 
unreadable. When the main purpose of the paper 
is to give experiment results, this summary would be 
the only matter read at the meeting. It should be 
sent to members, inviting discussion by writing, for 
theory and experimental data papers are the kind 
which can be most properly discussed in that way. 
If written contributions were sought and encouraged, 
and a stop put to the reading by contributors of long 
statements, only the general sense of which is grasped 
by the audience, the briefly considered extempore 
contributions would take their proper secondary place. 

Somewhat similar treatment should also be accorded 
to the reports of the post-graduate scholars, but in 
their case the circulation of the summaries should be 
more general. The institution concerned is under 
some moral responsibility to these young people. 
They have been helped by the society to separate 
themselves from the genera! run of the industry, and 
to concentrate on a special branch, and this concentra- 
tion must necessarily mean some loss of touch with 
other things. They may be quite brilliant in their 
work, but are liable to be forgotten, and the circula 
tion of their reports by the society amongst members 
would be some aid towards helping them to get back 
into the industry, where our best men should be found. 

These scientific papers, more than any others, would 
have a quite definite circulation for some years after 
presentation, if they were separately printed ; but, 
again it would be essential that the discussion and 
reply should be printed with them, as the reception 
of such papers is important. 

Another aspect of this matter, and one not without its 
value to the average technical man, is that he should 
be able to expect that by joining one or two societies he 
would from time to time hear of, and be kept in touch 
with, the technical progress made. But in engineering 
a number of technical societies have sprung up dealing 
specially with different branches of the subject, and 
some are eager to take papers even on subjects very 
remotely connected with the society, provided they 
are by well-known authors. For example, one finds 
a@ paper on screw propeller theory in the “ Transac- 
tions”’ of the Institution of Automobile Engineers. 
These societies would find it cheaper, and would cer- 
tainly perform a truer service to their members, if 
there were some clearing house which would ensure 
that such a paper should find its home amongst friends. 
This same clearing house could also serve to produce 
some form of abstract of the productions of the various 
societies, for each to circulate amongst its members. 
The science underlying these different branches of 
engineering is largely the same for all, and the up-to- 
date man must at least know what is going on around 
him, and only the few can afford the expense of belong 
ing to, or the time to read the “* Transactions” of, a 
number of such societies. 








PRODUCTION OF IRON AND STEEL. 


Tue latest return of the National Federation of Iron and 
Steel Manufacturers shows that the production of pig iron 
in June amounted to 510,300 tons, compared with 574,700 
tons in May and 607,800 tons in June, 1924. The furnaces 
in blast at the end of the month numbered 148, a net 
decrease of 9 since the beginning of the month, and a 
decrease of 37 compared with the number in blast at the 
end of June, 1924. 

The production included 134,700 tons of hematite, 
179,000 tons of basic, 139,100 tons of foundry, and 24,600 
tons of forge pig iron. 

The production of steel ingots and castings amounted 
to 585,400 tons, compared with 651,600 tons in May and 
651,600 tons in June, 1924. 

The following table shows the average monthly pro- 
duction of pig iron and steel ingots and castings in 1913, 
1920 to’ 1924, and the production in each month since 
June, 1924 :— 

Steel ingots and 
castings. 


Pig iron. 





Average monthly Tons, Tons. 
1913 =x. "ae : 855,000 638,600 
1920 669,500 755,600 
1921 218,000 308,600 
1922 408,500 490,100 
1923 620,000 706,800 
1924. .. os 609,900 685,100 
1924—-J une 607,800 651,500 

July .. 615,600 693,300 
August 588,900 527,500 
September 569,200 
October 586,400 
November 583,500 674,300 
December 580,300 551,000 
1925—January 574,500 605,100 
February 541,900 652,300 
March 607,900 684,700 
April 569,800 597,600 
May .. 574,700 .. .. 651,600 
June.. 510,300 ., . 685,400 








Hydro-Electric Development at the 
Muscle Shoals, Alabama. 


No. IIL.* 

THE power station, which forms an integral part 
of the dam and constitutes its southern end, is 1250ft. 
long and consists essentially of two parallel longi- 
tudinal portions. The upstream side, or dam proper, 
closes the forebay and contains the inclined intake 
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proper. In this great block 
the wheel pits, scroll chambers, draught tubes and 
discharge passages to the tail pit. 


the generator room, about 70ft. wide and 64ft. high. 
‘The public highway is carried by piers along the fore- 
bay portion of the dam, but the arches are of 474ft. 
span——instead of 38ft. as along the spillway 


generator units. 
A plan and elevations of the power station are given 
in Fig. 6, with typical cross-sections in Fig. 7. A rail- 
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of concrete are formed 


Upon this rear 
portion of the structure is the building which encloses 


in order 
that the piers may conform to the spacing of the 
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No. | to the tail pit ; above them are the rectangular 
inlets to the scroll chamber, which was not then built. 
For all the other units the outlets are rectangular 
To the left is the forming of the scroll chamber of unit 
No. 2, at a higher level. Further to the left and at » 
still higher level is the forming for the base of the 
generator of unit No. 3; below this may be seen the 
two rectangular discharge openings from this unit to 
the tail pit. 

For each turbine there are three intake conduits 
16ft. high and 12ft. 6in. wide, leading from the fore. 
hay. Steel screens prevent floating débris from enter 
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FIG. 6 UPSTREAM 
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. LYPICAL. CROSS SECTION ON CENTRE LINE OF MAIN UNIT 


It has a base width of 90ft., while the top 
width, at elevation 509.0, or 8ft. above pool level, 
is nearly 40ft., since its contains the intakes and gate 
chambers of the penstocks or conduits leading to the 
turbines. Behind this portion is the massive base of 
the power house, 71ft. wide, and with its top at eleva- 
tion 444.0, but it is not relied upon to assist the dam 
* No. II. appeared July 10th, — 
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FIG. 7-- TYPICAL CROSS SECTIONS OF THE DAM 


way siding will enter the south end of the building, 
so that heavy machinery can be handled directly by 
the two 150-ton electric overhead cranes. Three 
stages of work in the substructure of the power 
station are shown in Fig. 8, which is a view taken 
from the downstream side of the south end. At the 
right is the forming for the two circular discharge 
conduits or passages from the draught tubes of unit 
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CROSS SECTION THROUGH SHORE SECTION. 


Swain S 


ing the intakes, and head gates provide for shutting 
off the water to allow of inspection or repair of the 
turbines. From the gate chambers these conduits or 
penstocks drop at an angle of 45 deg., the slope ending 
in a vertical curve of 50ft. radius, which directs the 
water horizontally into the scroll chamber. 
Experiments to determine the best form of draught 
tube to be used were made under the direction of the 
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Chief of Engineers of the United States Army, and, 
as a result, the Moody type was adopted for most of 
the units. In this design a tall thin concrete cone 
extends up the centre of the draught tube, with its 
apex at the base of the turbine runner. Two other 
for purposes of comparison. The 
draught tube has a diameter of 14ft. 3in., expanding 
at the bottom like a trumpet or bell mouth over the 
central cone, and into a bottom chamber, having two 
Fig. 9 
of one of these huge draught tubes, 


types are used 


horizontal discharge openings into the tail pit. 
shows the bas« 


or gates automatically regulating the amount of water 
delivered to the wheel in accordance with the load 
upon the generator. These wickets are controlled by 
a governor operated by a high-pressure hydraulic 
piping system which is served by a central pumping 
plant. 

Of the eight generators now under contract, four 
are rated at 33,500 kVA and four at 25,500 kVA ; all 
of them are 60-cycle, three-phase, 12,000-volt machines 
running at 100 revolutions. Direct-connected. exciters 
are controlled by voltage regulators. Each main 








FIG. 8-SUB-STRUCTURE OF 


with its and the rectangular discharge 
openings to the tail pit. The tops of these discharge 
openings are 2ft. 6in. below the level of extreme low 
water. From the base of the openings the floor of the 
tail pit is horizontal for about 20ft. and then rises 
with a slope of 1 im 7 to the level of the river bed. 
‘The north side of the tail pit is shut off from the apron 
of the shuiceway by a concrete wall. 


central cone 


TURBINES AND GENERATORS 


or the full power development at Muscle Shvals 
there will be eighteen main generating units, fourteen 
of them being of 35,000 horse-power and four of 30,000 
hurse-powet There will be also two auxiliary 
service units of 1000 horse-power each, supplying cur- 
rent for on the site. Four of the 30,000 horse 
power and four of the 35,000 horse-power units are 


use 











FIG. 9-THE BASE OF A DRAUGHT TUBE 


now under contract, as well as one of the service units, 
to form the initial installation. It is expected to have 
one main unit in operation this month, three more by 
January, 1926, and the remaining four in July, 1926. 

All of these units have vertical-shaft turbines of the 
American Francis type, with generator shaft mounted 
on the wheel shaft. The speed is 100 revolutions per 
minute, and the total weight of the revolving element 
m each unit, about 250 tons, is carried by bearings 
of the Kingsbury type. A typical section of one of 
the complete units of 30,000 horse-power, with a 
Cramp turbine and Westinghouse generator, is shown 
in Fig. 10. Its features include a speed of 100 revo- 
lutions under 95ft. effective head, spreading draught 
tube, automatic governor control, pneumatic lubricat- 
ing system, and double-acting shearing links for dis- 
connecting automatically in case of accident. 

The turbine runners—Figs. 11 and 12—-weigh about 
56 gross tons each. Fig. 13 shows the speed ring 
which surrounds the wheel or runner, and has wickets 








POWER - HOUSE 


unit has ternperature detectors, and is designed with 
25 per cent. inherent reactance, while both ends of the 
phase windings are brought out so that current trans- 
formers can be inserted inside the Y connection for 
differential protection. 


control from the bench board. 


2300-volt machines, running at 514 revolutions and 
having direct-connected 250-volt exciters. These 

















FIG. 10--TYPICAL SECTION OF A GENERATOR UNIT 


generators, of which one is to be installed at present, 
will supply the lighting system and the station aux- 
iliaries. In emergency, the excitation of any generator 
may be effected by means of a motor generator set 
and exciter bus. A storage battery installation for 
operating the switches and for emergency lighting 
will be placed in a separate room to serve both the 
power station and the switch house, to be described 
later. 

One of the big General Electric generators is shown 
by the drawing—Fig. 14. Each is rated at three-phase, 
60-cycle, 12,000 volts, 32,500 kVA, 26,000 kilowatts, 
and a speed of 100 revolutions per minute, with direct- 
connected exciters rated at 250 volts, 190 kilowatts, 








and running at 100 revolutions. The outside diameter 
of the generator stator is 30ft. 4in., and that of the 
rotor is 25ft. 6in. The weight of the rotor and its shaft 
is 160 gross tons, not including the runner and shaft 





A neutral station bus will be | 
provided, to which the neutral of each generator will | 
be connected through an oil circuit breaker by remote | 
The house or service | 
generators will be 937 kVA, 60-cycle, three-phase, | 





| which the rotor represents 128 tons ; 
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FIG. 11—ONE OF THE 30,000 H.P. TURBINE WHEELS 

|} of the turbine. The height of the unit above the floor 
is 23ft. 2in., and the overall height of this generating 
unit is about 30ft. In the Westinghouse generators, 
of very similar design, the overall diameter is 29ft. ; 














FIG. 12—TURBISE WHEEL IN BUILDERS’ SHOP 


height of stator, 7ft. 6in. ; height from top of stator 
to top of shaft, 7it. Gin. ; overall height, 18ft. Gin. 
The total weight of generator is 290 gross tons, of 


the heaviest 














FIG. 18--SPEED 


RING FOR 30,000 H.P. TURBINE 


piece is one-third of the stator with core removed, 
weighing 30 tons. The fly-wheel effect at lft. radius 
is 10,700 tons. 

For the four 30,000 horse power units, the turbines 
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are being built by the Cramp Ship and Engine Build- 
ing Company, of Philadelphia, and the generators by 
the Westinghouse Electric and Manufacturing Com- 
pany, of Pittsburg. For the first four of the 35,000 
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FIG. 14--26,000§ K.W. ELECTRIC GENERATOR 


horse-power units, the turbines are being built by the 
Newport News Shipbuilding Company, of Newport 
News, and the generators by the General Electric 
Company, of Schenectady. 








The Quarter’s Shipbuilding. 


Lioyp’s RectstTer shipbuilding returns for the quarter 
ended June 30th show that the tonnage under construction 
in Great Britain and Ireland—1,093,587 tons—is about 
72,000 tons less'than at the end of March, 1925, and about 
423,000 tons less than the tonnage being built twelve 
months ago. It should be pointed out that the tonnage on 
which work was suspended at the end of June, 1925, 
amounted to 76,000 tons, as compared with only 52,000 
tons at the end of June, 1924. The average tonnage 
being built during the twelve months immediately pre- 
ceding the war was 1,890,000 tons, i.e., 796,000 tons more 
than the present total. <A slight decrease is shown in the 
tonnage commenced during the quarter, namely, 189,805 
tons, as compared with 202,352 tons during the first 
quarter of 1925, and the tonnage launched during the 
present quarter, 298,161 tons, is 40,959 tons lower than 
that for the previous three months. 

The total merchant tonnage being built in other coun 
tries, 1,276,244 tons, is about 45,000 tons more than at the 
end of March, 1925. The figures for the leading countries 
are :—Germany, 407,366 tons; Italy, 212,798 
tons; France, 169,485 tons; Holland, 100.682 tons ; 
and United States, 92,001 tons. From Table No. VIII. 
we learn that 232,309 tons were commenced abroad and 
295,126 tons were launched, an increase, as compared with 
the previous quarter, of 39,691 tons in the tonnage com- 
menced, and of 28,025 tons in the tonnage launched. 

The total world tonnage under construction, 2,369,831 
tons, shows a decrease of 27,000 tons, as compared with 
the previous quarter, and is 1,076,727 tons below the 
highest pre-war record reached on June 30th, 1913, viz., 
3,446,558 tons. There are at the present time under con- 
struction in the world twenty-three vessels of between 
10,000 and 20,000 tons each, and nine of 20,000 tons and 
upwards. Twelve out of the twenty-three and five of the 
larger vessels are being built in Great Britain and Ireland. 
The returns show that there are at the present time fifty- 
three steamers and motor ships, each of over 1000 tons, 
with a total tonnage of 372,267 tons, under construction 
im the world for the carriage of oil in bulk. Of these tankers, 
twenty-four of 165,467 tons, are under construction in 
Great Britain and Ireland, twelve of 105,600 tons in 
Germany, and ten of 54,200 tons in Holland. 

The tonnage of vessels now being built in the world 
which are to be fitted with internal combustion engines 
amounts to 1,129,912 tons, while the tonnage of steam 
vessels under construction is 1,212,525 tons. The motor 
tonnage thus equals over 93 per cent. of the steam tonnage. 
The tonnage of motor ships being built at the end of June 
in Great Britain and Ireland, 399,070 tons, amounted 
to 58 per cent. of the steam tonnage under construction. 
In Denmark, Germany, Holland, Italy and Sweden the 
motor tonnage under construction greatly exceeds the 
steam tonnage ; the combined totals for these five coun- 
tries being 216,257 tons of steamers and 645,600 tons of 
motor ships. The world figures include 115 motor ships, 
each of between 5000 and 10,000 tons; five of between 
10,000 and 15,000 tons; and seven of between 15,000 
and 25,000 tons. 

For the first time since these returns have been issued 
by Lloyd’s Register, figures have been compiled, showing 
the number and the horse-power of the marine engines— 
intended for the actual propulsion of vessels under 
construction in the world. The new table—No. VII.— 
shows that the total horse-power of the engines being 
built or being installed on board vessels at. the end of 
June, 1925, amounted to 1,721,378 horse-power, of which 
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709,202 horse-power are being built or were built in 
Great Britain and Ireland, 294,801 horse-power in Ger- 
many, 155,800 horse-power in France, 128,050 horse- 
power in Denmark, and 433,525 horse-power in other 
countries. These totals, it is explained, are not quite 
complete as regards steam engines for the smaller vessels 
being built abroad and not classed with Lloyd's Register. 
Excluding engines of less than 500 horse-power, the 
average capacity of each set of engines reaches 3356 
horse-power ; the average for reciprocating steam engines 
being 1995 horse-power, for oil engines 4027 horse-power, 
and for steam turbines 10,387 horse-power. 

Of the vessels given as being under construction in 
the world, namely 674 of a total of 2,369,831 gross tonnage, 

which total excludes vessels the construction of which 
has not actually been commenced and also all vessels of 
less than 100 tons—373, of 1,587,386 tons, are under the 
inspection of the Society's surveyors, with a view to 
classification in Lloyd’s Register Book. 








A Narrow-Gauge Express 
Locomotive. 


On the oecasion of a recent visit to the Ravenglass and 
Eskdale Railway, in Cumberland, we had the oppor- 
tunity of inspecting the little locomotive represented in 
the illustration below. This miniature of a full-sized 
engine, together with a duplicate, has been made by 
Davey, Paxman and Co., of Colchester, for the private 
use,of Captain J. E. P. Howey, the motor car racing 
enthusiast, to the designs of Mr. Henry Greenly, but it is 
quite powerful enough to do useful work. It is, indeed, 
the natural development of the class of locomotive which 
has been used on the Eskdale line for some years past, and 
is indicative of what can be done in the way of sealing- 
down modern main-line practice to the needs of a railway 
of only 15in. gauge, in contradistinction to the adoption 
of that type of design which is characteristic of the narrow 
gauge locomotive commonly adopted by contractors. 

The Eskdale line, it should be pointed out, is one which 
carries a mixed traffic of holiday makers and broken stone 


total heating surface up to over 130 square feet. The 
urate area is approximately 4.8 square feet. The working 
steam pressure is 180 lb. per square inch. 

The cylinders are 5jin. in diameter by 8tin. stroke, and 
have outside admission piston valves as large as 3in. in 
diameter, while the stroke of the valves is 2jin. Both 
main and valve pistons are fitted with Clupet rings. The 
valve gear is of the Walschaerts type with box links, and 
the reversing lever is fitted with an alternative screw gear, 
which can be put in operation by means of a half-nut, 
like that on the lead screw of a lathe, so that the links can 
be thrown over quickly or adjusted to a nicety by the 
screw. At full gear the engine has an 85 per cent. cut-off, 
and is intended to run under load with a cut-off ranging 
from 35 to 45 per cent. 

The exhaust branehes from the valve chests are brought 
together and combined in a manifold directly beneath the 
smoke-box, so that only two bolts are necessary to con 
nect them with the blast-pipe and the removal of the boiler 
from the framing is correspondingly simplified. 

The main framing, which is, of course, of the plate type, 
is jin. thick, the driving wheels are 25jin. in diameter, 
and the carrying wheels 12in. The trailing wheels are of 
the radial type, and have Cortazzi inclined-plane side 
controls. The tender runs on two equalised bogies, and 
carries 150 gallons of water besides 5 cwt. of coal. At the 
front end of the tender the floor plate is dropped to form 
a well and provide a comfortable sitting position for the 
engine man. 

Particular care was taken in balancing the moving parts 
of the engine and the balance weights were cored out to 
take lead fillings, so that the balancing could be effected 
accurately. The actual amount of the balance weight is 
approximately three-eighths of that of the reciprocating 
parts. With the same object the pistons are made hollow 
and the connecting-rods are of heat-treated 3 per cent 
nickel steel. 

The equipment includes * J. R.”’ vacuum brakes, besides 
the straight-line type of Westinghouse brake made for 
motor lorries, boiler fittings, Penberthy im 
jectors, a steam pressure gauge, a double-slidk 
regulator, and two “J. R.” pop safety valves, Ijin. in 
diameter. 

Before being sent north to Ravenglass the engine was 
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for road metal, but it has to pay its way, and among the 
engines employed on it there are several of the same general 
character as that illustrated ; that is to say, ‘* models ” 
of main-line engines, while there are others more nearly 
allied to the contractor's locomotive. In conversation 
with the engineer of the line, we gathered that the latter 
type is to be preferred as regards maintenance costs, 
but that the ** models *’ were far more economical in the 
consumption of fuel, and never “‘ ran short of steam,” 
while the contractor type of engine could not always be 
relied upon to make enough steam to keep the cylinders 
supplied. 

In view of these circurnstances, it appears to be sound 
policy to adopt main-line practice, on a small scale, for a 
miniature railway, but it seems to us to be carrying model- 
ling to the extent of slavishness in fitting Westinghouse 
brakes on these little engines, as the driver should be 
amply strong enough to apply the brakes manually. 

It may be that the traffic manager on the Eskdale line 
finds the little model locomotives provide an attraction 
to passengers which justifies their greater initial cost, 
and there is no question about the peculiar charm ot 
riding behind one of them in an open carriage—on a fine 
day. In any case, they are a commercial success, and 
not merely toys. The Eskdale railway, by the way, 
includes gradients round about | in 40, is 7 milee long, and 
it has some sharp curves, although the latter cannot 
be compared, as regards curvature, with some others of 
our light railways, such as the Leek and Manifold Valley. 

To revert to the engine shown in our illustration, it 
will be seen that it follows the general lines of Mr. Gresley’s 
“ Pacific ” type, but slavish copying has been avoided 
where detail design is concerned. It is 24ft. 9in. long, and 
weighs 7 tons 15 ewt. in running oraer, or just over 6 tons 
empty. The gauge is, as already mentioned, Ift. 3in. 
The adhesive weight is 6600 lb., and the tractive effort, 
at 160 lb. pressure, is 14701lb. The boiler is 22}in. in 
diameter, and has tubes which give a heating surface of 
just over 100 square feet, while the fire-box and super- 
heater, which is arranged in the smoke-box, bring the 
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tested on the bench at Colchester, and over 40 indicated 
horse-power was developed at 300 revolutions per minute, 
with 45 per cent. cut-off. With the gear linked up to 35 per 
cent., 38.1 indicated horse-power was produced. The 
running trials on the Eskdale line were arranged to repre- 
sent, to scale, the haulage of a 300 tons full-sized train ; 
that ix to say, there was an actual load of 11 tons behind 
the engine. In these conditions, speeds up to 35 miles per 
hour were attained, which is really quite remarkable im 
view of the bad condition of some parts of the track. 
The maximum load hauled up a gradient of | m 60 was 
34 tons, while 21 tons were taken up a rise of | in 100 
at a speed of 25 miles per hour. 





ALCOHOL FOR MOTOR FUEL IN THE TROPICS. 


THE question of making an efticient motor fuel in the 
tropics, where imported spirit is expensive, is at present 
attracting considerable attention. Various materials 
have been suggested, and in some cases tried, as a source 
of power alcohol, such as starch-containing roots and 
cellulosic residues from the sugar and other industries, 
but one of the most valuable appears to be the sap which 
may be collected from the flowering shoots of the Nipa 
palm of the Far East. Considerable work has been 
done in the Philippine Islands in ascertaining the suita- 
bility .of this palm for the production of alcohol, and 
quite recently an experimental plant has been erected in 
the State of North Borneo. The plant is being run under 
the direction of the local Department of Agriculture, and 
an account of the results of the first year’s working, based 
on a memorandum supplied by the British North Borneo 
Company, is given’in the current number of the Bulletin 
of the Imperial Institute, published by Mr. John Murray. 

There are about 300,000 acres of Nipa palm in North 
Borneo, occurring in nearly solid stands of 5000 acres or 
more. The sap flows for only six months in the year, but 
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it is estimated that during that period 900,000,000 gallons 
of sap capable of producing nearly 60,000,000 gallons of 
alcohol could be obtained. The results of the first year's 
working of the experimental plant came up to expectations 
in every way. The still was only capable of producing 
100 gallons of alcohol per working day of twelve hours, 
and the costs of running such a smal! plant were naturally 
somewhat high, but it is shown that a permanent plant, 
producing not less than 1000 gallons per day, should prove 
a commercial success. Esii:mates are quoted in the article 
of the cost of production for plants of various capacities. 
For a plant capable of producing 2000 gallons per day of 
twelve hours, the capital required is estimated at about 
£26,000, and the profits on the spirit delivered in Singapore 
or Hong Kong would be equivalent to a dividend of 10 per 
cent. on the capital. An 8000-gallon plant run for twenty- 
four hours per day would require a capital of about 
£122,000, and would, it is estimated, yield profits equiva- 
lent to 30 per cent. on the capital. 








Number of Locomotives. 


Ln ‘Tue ENGINEER of June 8th, 1923, there was published 
a table of the locomotives on British railways under the 
various wheel arrangements. Though that list gave the 
figures under each of the grouped companies, they were 
not complete, as the information was based on the annual 


London, London 


Wheel arrangement. * Midland and and North 


reports for 1922, at which period grouping had not come 
into effect. In the list below are given the figures from the 
companies’ reports for 1924, and they are thus complete. 
To the list there must be added the stock of the twenty- 
one companies outside the grouping scheme, which com- 
panies at the end of 1923 possessed between them thirteen 
tender engines and seventy-one tank engines. 


SPECIFICATIONS FOR BRASS BARS AND 
SOFT SOLDERS. 


Tur British Engineering Standards Association has now 
issued a specification for brass bars and sections suitable 
tor forgings and drop forgings (No. 218-1925). The copper 
content of this material is specified to be not less than 58 
per cent. and the minimum tensile strength 20 tons. per 
square inch with an elongation of not less than 25 per cent. 
Further specifications covering naval brass bars and 
sections, high-speed screwing and turning brass bars and 
two grades of high-tensile brass bars and sections are now 
in preparation. The Association has also issued a specifica- 
tion covering nine grades of tin-lead solder (No. 219-1925). 
These solders are intended for electrical purposes, tin- 
smiths’ and coppersmiths’ work, steel tube joints, lead 
cable wiped joints, &c., and typical purposes for which 
the various grades are particularly suitable are given in 
the table of analyses for the guidance of purchasers ordering 
solder for specific uses. Copies of these new publications 
can be obtained from the B.E.S.A., Publications Depart- 
ment, 28, Victoria-street, London, 8.W. 1, price Is. 2d. 
each post free. 
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South African Engineering Notes. 


Tablet Holders for Fast Trains. 


Picking up a crossing tablet from a station official 
from the cab of an engine when the train is moving at high 
apeed is fraught with no little danger to the man who has 
to do the picking up. An engine-driver on the South 
African Railways has designed an apparatus to eliminate 
at least one of the dangers, and it has been tried, and the 
experiments have shown that there is far less danger to 
the man picking up the tablet from the patented holder 
than from the “ pulpit” method. The apparatus consists 
of an iron standard with a disc top that swings down- 
wards in the direction in which the train is moving. This 
swinging disc has metal pockets riveted on to it, into 
which the tablet fits quite loosely. As soon as the tablet 
has been lifted, the swinging top drops over, and the 
height of the apparatus is thereby reduced, so that the top 
of the standard is lft. below the bottom of an ordinary 
compartment window. Hence there is no danger to anyone 
who may be leaning far out. It is claimed that the device 
(1) is not dangerous to passengers; (2) eliminates the 
possibility of danger to the man who hands up the tablet 
through coal falling from the tender when passing, or 
being struck by an open door; (3) will avoid the danger 
of the man who picks up the tablet having his figures 
burst or his arm cut, caused by involuntary movements of 
the man in (2); and (4) causes less risk of tablet being 
missed, thereby saving the time lost by stopping the train 
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for picking up the missed tablet. The apparatus may 
also be operated mechanically, as the tablet may be lifted 
by means of an arm fixed to the side of the engine cab. 


Union Mineral Output in 1925. 


From the monthly statistics of the Department 
of Mines, it appears that, excluding the premium on gold, 
which in the first four months of 1924 added £1,632,264 
to the revenue of the gold mining industry, the value of 
the Union’s mineral production exceeded that for the 
corresponding period of last year by £445,885. The figures 
for the first four months of the present year are £17,926,966, 
of which gold accounts for £13,552,403; January to 
April, 1924, £17,481,081, of which gold was £13,278,693. 
Details of the April production are as follows :—Gold, 
£3,337,039; silver, £15,240; osmiridium, £11,886; 
diamonds, £681,064; coal, £340,253; copper, £70,944 ; 
tin, £31,526; other metals, £19,650; total £4,507,602. 
The only decreases compared with, the previous month 
are in gold, which is £162,312 less, and ** other minerals,” 
which are just over £1000 down. The most remarkable 
increase is in copper, which is £57,842 higher than the 
March total, while tin also rose by £16,573. Diamonds 
were £2500 higher in April, and coal £6500 more. The 
labour figures show that there were 20,341 whites em- 
ployed in the gold mines, as against 20,169 in March, while 
the native employees fell from 196,460 to 192,435. 


Deep Gold Mining : Village Deep Shaft Down to 6754ft. 


Two gold mines on the Witwatersrand are 
approaching a depth of 7000ft. As Johannesburg is 
only 5735ft. above the level of the sea, it follows that the 
bottom of one of them, the Village Deep shaft (the Turf 
Shaft), is 1265ft. below the level of the sea. The problem 





is one of some difficulty, and involves very considerable 
expense, but is being coped with satisfactorily. The main 
ventilation outlet is being connected to the deeper levels 
by means of two main return airways, situated in the 
footwall of the reef, one on the east and the other on the 


west of the mine. In this'way the ventilation system will 
be safeguarded from any blockage due to the caving of 
ground in the abandoned areas. The record output of 
667,700 tons was milled last year for a working profit of 
£156,634. The other mine is the City Deep, the No. 4a 
shaft of which has now reached a depth of 6388ft. below 
the surface. The Main Reef Leader was intersected at 
6065ft , the average value being 14.7 dwt. over a reef 
channel width of 29.5in., or 433 inch dwt. This exposure 
was obtained at a distance of 1330ft. on the dip of the reef 
from the present lowest level, and it is satisfactory to find 
that both value and reef width are maintained at this great 
depth. A record tonnage of 1,174,000 tons was crushed 
last year, the net profit being £853,819. These two mines 
are the deepest in the world hoisting such a large tonnage. 


Baldwin Locomotives for South Africa. 


At different times the Baldwin 
Works, Philadelphia, has supplied a number of locomotives 
to different parts of South Africa, including the Union. 
The Portuguese Railway Administration seems to favour 
their exclusive use, and quite recently four of them, weigh 
ing 65 tons each, were landed at Lourenco Marques. The 
Enyati Colliery, Natal, also imported one a couple of 
months back, though that was somewhat smaller. Now 
Baldwin's have consigned four locomotive engines to the 
Union Government, for experimental purposes, one of 
which is to be placed on the Capetown—Simons Town line, 
about 20 miles. These locomotives are now due. 


Locomotive 


Big Gold Mines. 


The following particulars of the result of the 
working of the three largest mines of the Witwatersrand 
during 1924 will probably be of interest to mining men. 
The Government gold mining areas crushed 1,874,000 tons 
of ore, compared with 1,777,500 tons in 1923, and 1,357,000 
tons in 1922. The fine ounces of gold recovered in the 
same years were :—840,212, 768,182, and 600,874 respect 
tively, and the working profits £1,935,205, £1,704,66¥, 
£1,282,503 respectively. The Crown Mines crushed 
2,609,000 tons of ore ; fine ounces of gold recovered, 811,997; 
working profit, £1,172,007. New Modderfontein gold mines 
erushed 1,384,000 tons of ore ; fine ounces of gold recovered, 
689,556 ; working profit, £1,825,890. There were certain 
other sources of revenue in respect of these properties, 
such as osmiridium recovered, interest, freehold and estate 
revenue, &c., which appreciably increased the net profits. 
Government areas paid over £1,300,000 to the Government 
in respect of the Government's share of profits in 1924, 
making a total of £6,143,412 paid to Government up to the 
end of last year. <Government areas and New Modder 
fontein are high-grade mines, with a gold recovery running 
approximately 9 dwt. to 10 dwt. per ton of ore, but Crown 
Mines is a lower grade mine, with ore running about 6.3 
dwt. of gold to the ton. The total tonnage of ore crushed 
by the whole of the mines on the Rand during 1924 was 
28,209,073 tons, compared with 26,538,875 tons in 1923, 
and 25,701,954 tons in 1914. 











SIXTY YEARS AGO. 





SIXTY vears ago, on Wednesday of this week, the Great 
Eastern left the Nore at four o'clock in the morning on 
her expedition to lay the Transatlantic telegraph cable. 
It was anticipated that the cable would be laid and ready 
for operation before the end of the month, and in prepara 
tion for that event the Atlantic Telegraph Company had 
issued a note of the provisional tarifis to be charged. In 
our issue of July 4th, 1865, it was stated that for a 
message consisting of twenty words or less and not exceed 
ing a hundred letters the charge to any telegraph station 
in America from any telegraph station in Great Britam 
would be £20, from any telegraph station in Europe £21, 
and from any telegraph station in Africa, Asia and India 
£25. Messages in code or cypher would be charged at 
double the ordinary rate. It unnecessary for the 
moment to say more than that the directors’ anticipations 
were not realised, and that no opportunity was afforded 
that year for putting the tariff into force. Although 
Sir George Cayley as long previously as 1809 had expressed 
his complete faith in the aeroplane principle of achieving 
flight, and others, such as Henson, had subsequently 
adopted a like faith, most of those who sixty years ago were 
giving their attention to aeronautics firmly believed in 
the class of fiving machine now known as the helicopter 
Tn the issue above referred to we find particulars given of 
“another flying machine *’ which was being built under 
the direction of the United States Government at 
Hoboken, New Jersey. The Government, it was stated, 
had been induced to enter this field, ‘* hitherto occupied 
chiefly by enthusiasts,’’ through the representations of the 
late General O. M. Mitchell. The Hoboken machine was, 
we gather, being constructed to General Mitchell's designs 
It was intended, we recorded, to be independent of the 
winds for its propulsion and to be capable of lifting a 6-ton 
load. 1t consisted of a canoe-shaped boat built of copper 
with iron ribs. An engine in the centre drove four spiral 
fans, each furnished with 20ft. blades. There were two 
propelling fans, oue at each end of the canoe, and two lifting 
fans, one above and one below the cance The officer m 
superintendence, it was naively intimated, hoped to have 
his task completed in a month. Like the Atlantic cable, 
anticipations were not realised. Unlike the cable, they 
remain unrealised, to all intents and purposes, to the 
present day. 
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Tue Great Western branch to Marlborough and the 
former Midland and South-Western Junction main line 
run parallel to each other between Savernake and Mar!- 
borough. A junction is now to be laid which will permit 





of providing adequate ventilation for a mine at this depth 





of a portion of the Marlborough branch being closed, 
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An Oil Engine Generator Set. 


)URING @ recent visit to the ‘Town Quay works of the 
Parsons Motor Company, Ltd., at Southampton, we saw 
under construction and on the testing bed several examples 
of the re-designed type of oil motor which the firm is now 
building. The multi-unit system has been adopted for the 
whole range of engines manufactured for land and marine 
purposes. Starting with the smallest size of engine with a 
single cylinder of 4$in. bore and 6in, stroke, this unit is 
built in sizes of one to eight cylinders, with outputs of 
from 7 to 8 brake horse-power for the single cylinder and 


hour rating of 44 kilowatts. The drawings we reproduce 
in Fig. 2 will serve to indicate some of the main charac- 
teristics of the new design. A notable feature is the pro- 
vision of a cooling water space around the lower part of 
the crank case. By this means, the crank case is main- 
tained at a reduced temperature, and the lubricating oil 
is also cooled as it falls on the water-jacketed parts of the 
lower crank case in its passage to the oil sump. Inspec- 
tion doors are fitted on the underside of the casing. The 
water circulating pump is placed at the starting handle 
end of the engine, and the water, after leaving the pump, 
passes first into the crank chamber spaces, and then to 
the cylinder jackets. Drain cocks are placed in the system 
so that all water spaces can be completely drained in 


The design of the vaporiser shows, again, a departure 
from the firm’s earlier practice. In the new design, the 
float chamber and the fuel feeds are placed at the ends 
instead of the centre of the vaporiser, thereby providing a 
freer access to the valves and a better means of heating 
the incoming charge of fuel. Good facilities for cleaning 
the inner parts of the vaporiser are provided. Incor- 
porated in the design is a small mixing valve, which allows 
a small portion of the exhaust gases to mix with and heat 
up the incoming air, an arrangement which is useful when 
burning certain special classes of fuel, but which is not 
required with normal compression ratios and vaporis- 
ing fuel vil. ‘The makers claim that the new type of vapo 
riser is well suited to the engine, and gives an excellent 
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56 to 70 for the eight-cylinder model, when running on 
perafiin or petrol fuel respectively. The normal speed for 
this size of engine is 950 revolutions per minute, but for 
high-speed work 1200 to 1400 revolutions can, we learn, 
he safely employed. The larger size of engine with which 
this article more immediately concerned is built in 
units of four, six and eight evlinders resper tively, and has 
a evlinder bore of 64in., with Sin. stroke. ‘These engines 
rated at 55 to 65, 85 to 105, and 110 to 140 brake horse- 
when running at a normal speed of 750 revolutions 

The ovtput figures given are for paraffin 
respectively. Both lend type and marine 
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. 2—VERTICAL 


type of engines are built in the different sizes just 
reterred to 

The particular unit which we have chosen for descrip- 
tion is a six-cylinder engine directly coupled to an alter- 
nator and exciter, and is stown in Fig. 1. The diameter 
of the cylinders is 6jin. and the strcke 8in. It was recently 
completed for the Air Ministry, the engine and bed- 
plate by the Parsons Motor Company, Ltd., and the 
alternator and exciter by the Brush Electrical Company, 
Ltd., of Loughborough. The alternator is a three-phase 
star-connected machine, with the star connection brought 
out to a separate terminal. It is designed for a normal 
output of 35 kilowatts, with a voltage of 400 to 230 volts, 
and a periodicity of 33.3 cycles when running at the 
normal speed, 666 revolutions per minute. With astandard 
engine rating of 90 brake horse-power, the set has a two- 


trosty weather. The crank case itself—as will be seen from 
Fig. l—-is provided with large circular inspection doors 
which enable the piston, connecting-rods and main bear 
to be withdrawn, thus of 
breaking unnecessary pipe connections. 

In remodelling the lubricating system the larger engines 
have into line with the smaller engines 
manufactured by the firm. The oil delivered by the lubri- 
cating pump passes along a circular distributing passage 
cast in the lower part of the crank case and water cooled 
on one side. It is transferred to the main bearings through 
drilled holes and passes from the journal bearing of the 


obviating the necessity 


been brought 


. 1 -35-KILOWATT PARSONS MOTOR AND BRUSH ALTERNATOR 


range of flexibility with increased power and a small fuel 
consumption, as compared with the earlier type. Jt may 
be noted that the exhaust branches are water jacketed. 
an arrangement which assists to keep down the heat im 
the engine-room. The illustration and drawings serve to 
show the neat arrangement of the control levers at the 
top of the engine. An enclosed governor is mounted on a 
vertical shaft driven by skew gearing from the crank 
shaft. and the same drive is utilised for the magneto, which 
is provided with an impulse starter The governor is 
connected to a throttle valve, which is independent of the 
hand throttle, so that it is quite possible to cut the governor 






























































SECTIONS OF NEW DESIGN OF 


crank shaft to the crank pin and bottom end 


to crank pin, and the size of the crank shaft has been 


increased, so that it is well in excess of the requirements of 
Passing to the cylinders of 


Lloyd's or the Board of Trade. 
the engine, the large cylinder jacket cover plate may 
be noted. By removing this plate access to every part of 
the cylinder jacket and cover is obtained, and these parts 
are reaclily cleaned. This new feature of the design is a 
valuable one for engines which must work with hard 
waters, which is liable to cause sediment in jacket spaces. 
A new shape of combustion chamber has been adopted 
in accordance with the latest practice, and the makers 
inform us that sweeter running has been obtained with a 
considerable increase in the power developed. 


The crank 
shaft design is such as to permit a straight-throw oblique 
hole to be drilled through the crank cheek from bearing 


PARSONS MOTOR 


out of action if required. Both the cooling water and 
lubricating pumps are arranged at the starting end of the 
| engine, and are driven from a cross shaft. 

When running the official tests the plant we have 
described was, we are informed. extremely satisfactory. 
both as regards the output of the engine and the marked 

absence of any vibration 

| 





In a written reply in Parliament to Mr. Paling, Colonel 
Lane-Fox stated recently that the estimated total amount 
paid in coal royalties in Great Britain during 1924 was 

| £6,430,000, which represents an average royalty of 5}d. per 
ton of coal raised, 
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THE FIFTH INTERNATIONAL ROAD 
CONGRESS. 


Tae Ministry of Transport announces that, by the 
invitation of the Italian Government, the fifth Inter- 
national Road Congress will meet at Milan in September, 
1926. The four previous Congresses organised by the 
Permanent International Association of Road Congresses 
were held at Paris (1908), Brussels (1910), London (1913), 
and Seville (1923). The work of the Milan Congress will 
extend from September 6th to 13th, and will cover the 
following programme : 

Ss 


FIRST CONSTRUCTION MAINTENANCE. 


First Question : Roads,— Progress achieved 
in the use of materials for the construction of roads in 
cement concrete. 

Second Question Bituminous and 
Qualities required of the materials employed ; 
aggregate. 

Third Question : Standardisation of Teste for the Follow- 
ing Roads Materials._-Coal tar, bitumens and asphalt. 





"TION ;: AND 


Concrete 


dsphaltic Roads. 
binder 


SecTion : TRAFFIC ADMINISTRATION. 

Fourth Question ; Census of Traffic.—Search for uniform 
international bases for adoption in every country. 

Fifth Question Development and Planning of Towns in 
Interests of Traffic.—-Progress achieved in the general 
control of traffic in towns. 

Sirth Question Roads Reserved for Motor 
Trafic.—What conditions justify their being built ; the 
appropriate authorities for their initiation and construe- 


SEcOoND AND 


Special 


tion; financial arrangements ; contribution from public 
funds ; tolls ; rules for traffic circulation and for exploite- 
tion ; relationship and connection between motor roads 


and other highways, in the interests of safety and the 
continuity of traffic generally. 

On the occasion of the Congress an International Exhi 
bition will be organised for the display of materials and 
plant used for road making and road maintenance ; while 
space will also be allotted to manufacturers of motor cars 
and other branches of industry and commerce of special 
interest to as well as road users. The 
Italian Organising Committee, acting jointly with the 
Executive Bureau of the Association, has already drafted 
in outline the programme for the week's proceedings, 


road engineers 


including seasions for the discussion of papers, visits to 
modern highways constructed or in course of construction 

particularly the Autodrome at Menza, where one of the 
Grand Prix contests is to take place—new motorways 
(autostrades) connecting Milan with the Italian Lakes. 
Facilities will also afforded for viewing industrial 
establishments and road contractors’ works. The closing 
session will take place at Rome. 

All British inquiries, more especially with regard to the 
Exhibition, should be addressed to the hon. secretary of 
the Britie#h Organising Committee (Road Congress), 
Ministry of Transport, 7, Whitehall-gardens, S8.W. 1. 


be 


RAILWAY STATISTICS. 


Tue Railway Statistics for April, 1925, have been pub 
lished by the Ministry of Transport, and can be obtained 
from his Majesty's Stationery Office, price 3s. 

In addition to the usual information, the volume contains 
in continuation of the Commodity Statistics previously 
published, the most recent particulars—month of Febru- 
ary, 1925-—regarding the tonnage. receipts and receipts 
per ton-mile—at each mile up to 50 miles, and in mileage 
groups beyond that distance—in respect of pig iron. The 
volume also contains Goods Station Statistics for February, 
1925. 

The total number of passenger journeys—excluding 
season ticket holders—taken in April, 1925, was 99,661,880, 
a decrease compared with April, 1924, of 1,456,592, or 
1.4 percent. The journeys taken by passengers at reduced 
fares increased hy 2,033,797, but the journeys at full fares 
decreased by 3,490,389. The receipts from passengers 
excluding season ticket holders—showed an increase of 
£15,029, or 0.3 per cent. If the London tubes and Metro- 
politan District Railway be omitted, the figures show a 
decrease in journeys of 2,443,313, or 3.0 per cent., and an 
increase in receipts of £11,760, or 0.2 per cent. For all 
companies the receipts from passenger train traffic 
including season tickets and parcels and miscellaneous 
traftic, but excluding mails and parcels post—were £70,654 
more than in April, 1924, an increase of 0.9 per cent. The 
coaching train miles showed an jncrease of 175,241, 
equivalent to 0.9 per cent. 

The total tonnage of freight conveyed—excluding free- 
hauled traffic-—-was 26,215,149, a decrease of 2,643,781, 
or 9.2 per cent. The decrease in the quantity of coal and 
coke conveyed by rail was 2,072,420, or 11.6 per cent. 
The total ton-miles—excluding free-hauled—showed a 
reduction of 8.5 per cent. Freight train receipts—less 
cost of collection and delivery—amounted to £8,337,692, 
a decrease of £323,753, or 3.7 per cent., and the receipts 
per ton-mile were :—General merchandise, 2.294d.; coal, 
coke and patent fuel, 1.019d.; and other minerals, | . 122d.; 
compared with 2.261d., 0.973d., and 1.083d. respectively 
in April, 1924. The freight train miles run were 659,315 
less than in April, 1924, equivalent to a decrease of 5.5 
per cent. The average train load decreased from 135 tons 
to 131 tons, and the net ton-miles per engine hour from 
449 to 448. 











_Errorts are once more to be made by the National 
Union of Railwaymen to get the Associated Society of 
Locomotive Engineers and Firemen to amalgamate. 
The President of the former body evidently had the 
Associated Society in his mind when, in his address at 
Southport on July 6th, he said: “So far as we are con- 
cerned, we are ready at all times to render service to the 
working-class movement, but we suggset that complete 
unity between the larger sections in the various industries 
should be preceded by a definite move towards solidarity 
by the various unions at present competing within each 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Trade Situation. 


Business in iron and steel in the Midlands and 
Staffordshire has shown no recovery as the result of the 
third quarterly meeting of the year, held in Birmingham 
on Thursday last week. There was little more of a tangible 
nature than has been the case for the past month or so, 
and now that we have entered upon the quietest period of 
the industrial year, hopes of a real brightening of demand, 
at least until September, are completely dashed. The 
outlook in the immediate future holds out no prospect of 
any improvement, and industrialists hereabouts continue to 
regard the position as very serious, despite attempts in 
certain quarters to impart a reassuring note. Some sections 
of the engineering trade show an improved tone, but the 
sheltered industries appear to be the busiest just at present. 
The downward course of iron and steel values has not been 
interrupted. Prices on ‘Change to-day—-Thursday—were 
not quotably lower in all cases, but in most departments 
producers were prepared to make substantial concessions, 
and competition for the small amount of business available 
was keen at cut prices. Particularly was this the case 
with raw iron, for which furnacemen accepted offers con- 
siderably below the rates nominally ruling a week ago. 
Finished iron prices were steady, but steel, alike raw and 
finished, was irregular in price. A good deal of steel is 
known to be wanted for various schemes of construction, 
but consumers regard it as a rash proceeding to buy on a 
falling market. Many enterprises are being held up until 
greater price stability removes the risk of serious loss. The 
menace of is, on the whole, taken less 
seriously than usual. Iron and steel makers show a great 
amount of indifference, production being carried on under 
difficult and harassing conditions ; they appear inclined to 
await the course of events with no great concern 


labour troubles 


Pig Iron. 


Pig iron was in no better demand on ‘Change to- 
day than of late. Neither the quarterly meeting nor the 
threats of labour troubles ahead stirred consumers, who 
took only sufficient material to satisfy their immediate 
Both forge and foundry qualities changed hands 
at appreciably lower rates than those generally asked. 
The transactions were exceptional, but in any case the 
market was unwilling to concede the full prices quoted 
a week ago. and sellers who wanted to do business had 
no option but to submit. Stocks in this district are not 
large, but smelters are anxious to keep them down to a 
minimum, and substantial price concessions are obtainable 
for even medium-sized orders. Northamptonshire furnaces 
quote No. 3 foundry iron £3 5s., and forge £3, but little 
business is done at these figures. Derbyshire producers 
quote foundry £3 10s., and forge£3 5s. per ton at furnaces. 
The immediate prospects are very discouraging, and there 
is likelihood of further curtailment of production. 


needs 


Fuel. 


The fuel market has gained little impetus from 
the serious position in which the industry now finds itself. 
Owners of blast-furnaces in the Midlands are unperturbed 
regarding the coke supply, and their indifference makes 
prices very flat. Consumers refuse to be stampeded by 
the threat of a stoppage at the There are more 
inquiries from manufacturers whose stocks of fuel are low, 
and here and there special short ages have stimulated quota- 
tions for coal ; but taking the industrial fuel market as a 
whole, it is strikingly inert. 


pits. 


Finished Iron. 


The Staffordshire finished iron trade, on the 
whole, shows no improvement, though rather more activity 
is reported in one or two directions. There is no promise, 
however, of an early all-round revival. Some of the makers 
of best bars are doing comparatively well still ; buyers of 
Crown bars and nut and bolt qualities are difficult to find. 
In the Black Country the iron mills are largely engaged on 
re-rolling steel, furnishing the raw material for several 
active Birmingham trades. South Yorkshire bar makers 
have reduced their bars to £12 10s. per ton, but, in this 
case, South Staffordshire has led the way, having adopted 
the basis of £12 7s. 6d. some weeks ago. Marked bars 
remain at the £14 10s Staffordshire mills quote 
£12 7s. 6d. for Crown bars and £11 7s. 6d. for nut and bolt 
and fencing irons. Wrought iron gas tube strip fetches 
from £12 15s. to £13. Some fairly good orders have lately 
been booked 


basis. 


Steel. 


Such orders as there are for steel are very keenly 
competed for. Productive capacity is so much greater 
than formerly that the inadequacy of current demand is 
accentuated. There is a marked falling off in orders for 
constructional steel, purely because the municipal and 
other bodies having enterprises in hand expect to benefit 
by the postponement of this business. It is well known, 
however, that a good deal of this work is pending, and is 
likely to be given out when conditions become more settled. 
A few shipbuilding orders have brought contracts for plates 
to some leading mills, but compared with the capacity, the 
tonnage is insignificant. Values are decidedly shaky, and 
continental competition so far from being restrained is 
intensified. Some steel makers are taking up the foreign 
challenge with spirit in both the home and overseas market. 
Structural material is in very low request; small bars 
rolled from continental billets fetch £8 10s. Soft billets 
are £6 10s. to £6 15s., high carbon billets £9. Strip ranges 
from £8 15s. to £10 10s., according to specifications. The 
latest foreign quotations offer joists at £5 5s. td. f.o.b. 
Antwerp, equal to £6 7s. 6d. delivered, giving a substantial 
advantage, considerably utilised in the numerous building 
enterprises on hand. An equally serious competitor is 
mild steel bar at £5 13s. 6d. f.0.b., or £6 15s. delivered. 





the Black Country for a variety of working-up purposes, 
some rather heavy consignments having lately been re- 


ceived. Belgian billets can be bought at something like 
£5 12s. 6d. 


Steel Scrap 


Heavy steel scrap can now be bought at pre-war 
rates, and a few enterprising buyers are accumulating 
stocks. There is less pressure to sell, holders hoping for 
better prices, in the belief that bottom figures have 
probably now been reached. 


Sheet Values. 


The galvanised sheet mills continue active, and 
order books are fairly substantial. Most makers in this 
district are now prepared to accept orders for 24-gauge 
corrugateds at £16, last week's minimum figure. There 
are a few who, it is said, are willing to accept something 
less, but the bulk of the business put through this week has 
been at the figure mentioned. Values of thinner gauges 
keep up well. Black sheets are in good request and values 
are firm. 


Tinned and Lead-coated Sheets. 


The Tinned Sheet Manufacturers’ Association has 
reaftirmed prices ruling last quarter-—-namely, best charcoal 
£58 per ton ; charcoal, £56 ; unassorted grades, £52 per 
ton to 20-gauge in each case. Makers of lead-coated sheets 
have likewise announced the continuance 6f the £28 per 
ton basis. The tin-plate market drags, prices varying 
from 19s. 3d. to 19s. 6d Wasters are in abundant 
supply, and can be bought from stock at below the 








basis. 
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above prices. 


Rolling Stock Business. 


Though Birmingham’ and Black Country rolling 
stock establishments are pretty regularly occupied in most 
of their departments, the reserve of work is diminishing. 
Some less-favoured Midland firms are beginning to feel 
severely the pinch of a contracted market. The outlook 
is tiot very promising as far as the home market is con 
cerned, for unless a fresh impetus is given to electrification, 
the industry cannot look forward to the same measure of 
support as it has received during the past two years from 
the home railways. The hopes of expansion of business 
for the export markets are not being realised 


The Coal Crisis. 


At the moment the country is still 
threatened with the misery of a coal strike which, if it 
comes—-I sincerely hope this will not be the case—cannot 
but aggravate the distress of every industry and add to the 
tale of unemployed thousands of men who have no direct 
eoncern with the dispute. The one thing wanting to 
complete the dismal plight of industry in the Midlands is 
industrial war. It is to be hoped that working miners will 
realise that the coalowners and themselves have an equal 
interest in averting such a catastrophe 


of writing 


Unemployment. 


Unemployment in the Midlands is substantially 
less this week, the latest returns showing that 3941 workers 
have secured employment since the previous return was 
made, bringing the figures back to where they stood a 
fortnicht ago. There are now on the unemployed register 
in this area 124,648 men, 3425 boys, 33,818 women and 
2740 girls, a total of 164,631. There was a slight fall in the 
Birmingham area, but at Coventry the reverse was the 
case, while in the Stoke-on-Trent area the figures continue 
to rise, having now reached 24,717. Though the movement 
is in the right direction this week, it not considered 
probable that the improvement will be maintained. 
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LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
General Outlook. 


THe iron and steel markets in Lancashire do not 
seem to be scared by the possibility of a stoppage of pro- 
duction in the near future. It would seem that Lanca- 
shire is taking a less unfavourable view of the situation in 
the coal trade than some other parts of the country. At 
any rate, up to the present there has been very little indi- 
cation of anxiety in the merchant section of the fuel 
industry, elthough perhaps 4 little more disposition to buy 
may be noticeable this week. The general state of trade 
is so bad, and demand is so much restricted that probably 
many people think that a stoppage of the output tor a 
month or two would not cause any inconvenience. Of 
course, this idea is based on the belief that a prolonged 
cessation of coal production would not be allowed, and 
that the present struggle if it comes may be sharp, but it 
will also be short. Meantime, there is a fairly large reserve 
stock of material which will probably supply the small 
needs of consumers for a considerable time. 


Metals. 


The in the non-ferrous market 
has been certainly botter of late. There has been a renewal 
of the hope that copper prices had begun to move upwards, 
and although many people are still doubtful, yet there is 
certainly a chance this time that the recovery will be 
steady. So far as copper is concerned, the situation is no 
doubt more favourable than it was at the beginning of the 
year. Some considerable progress has been made in the 
reduction of the stock of copper. The American figures 
up to the end.of June are not available as I write, but 
it is fairly certain that they will show further progress, 
and probably this belief has brought about a hardening 
of American prices for refined up to 14 cents per Ib. In 


general feeling 








industry.” 





Foreign wire is also being more largely used, especially in 





this country the consumption of copper is not good, but in 
America and in Germany it is maintained at a very satis- 
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factory rate. One cannot help thinking that the relatively 
high prices here for manufactured copper is one reason 
why British consumption of copper is unsatisfactory, 
though, of course, there are other reasons. This, of course, 
does not affect the consumption by engineers of refined 
ingot copper, except as it may put them at a disadvantage 
when they tender for fresh work. Germany has a great 
advantage over us in this respect, and it is not surprising 
to find that the German consumption of copper is large 
and tending to increase. It has been stated that Germany 
is now taking copper at the rate of nearly 250,000 tons 
a year, and if this be true it is a truth well worth thinking 
about in Great Britain. The position in scrap copper and 
in the old non-ferrous metals generally remains much as 
it was. Dealers here are asking rather more for clean 
copper, but gun-metal scrap remains very much neglected. 
The prices paid for this material by Lancashire dealers 
is rarely more than £45 per ton, and they now have a 
fairly large accumulation of gun-metal which has cost 
about this figure. Engineers who can use scrap of this 
mixed kind ought to be able to buy it at reasonable prices. 
Tin has been a firmer market, and here there seems to 
be a belief that the price is likely to advance. Of course, 
it is dangerous to express any very positive views, but the 
present prospects seem favourable. American support is 
an important factor, and if continued may easily cause a 
further advance. Lead continues to be a strong market, 
and has been creeping up for some time. The demand is 
well maintained, in spite of the price. Spelter is fairly 
quiet, but the tone of the market remains steady. 


° 
Pig Iron. 


There may be a slight improvement this week in 
the disposition of consumers to buy a little more freely 
in the foundry iron market, in view of the fact that some 
of the furnaces may find themselves unable to get their 
usual supplies of coke in September ; but there is nothing 
like the anxiety which used to occur when there was a 
probability of a coal strike. There are, of course, reasons 
for this comparative indifference, and one of them is 
that the demand for castings is very poor now, and may be 
much poorer if the industries of the country are to be 
arrested by labour troubles in the autumn. At any rate, 
the market for foundry iron here is no better than it was 
last week, and prices are easy. Derbyshire No. 3 is still 
quoted at 77s. 6d. per ton delivered in Manchester, with 
one or two sellers asking 78s. 6d., and any attempt to 
obtain more is checked by the fact that there is a good deal 
of Lincolnshire No. 3 about, and some Northamptonshire. 
The former is a *‘ strong’ iron, and is useful for mixing, 
but for ordinary purposes no doubt the Lancashire foundry- 
man is more accustomed to employ Derbyshire. Lincoln- 
shire has, however, always sold easily in Manchester at from 
fd. to Is. per ton under Derbyshire, and it is now offered 
at 77s. delivered. The demand for Scotch iron remains 
small, and the price here, delivered by rail, is 963. fd. 
per ton. For East Coast hematite something under 90s. 
per ton is accepted here. These two irons are, however, 
much nearer together than they were a few weeks ago. 


Steel. 


[he general condition of the market for steel 
seems rather weaker, and in view of the unsettled state of 
affairs this is not surprising. The demand here for almost 
all classes of steel is as feeble as it can well be ; but that 
for plates seems to be the feeblest of all. This is generally 
attributed to the miserable condition of the shipbuilding 
industry, but it is also caused by quietness in general con- 
structional engineering. Sellers of ordinary steel plates 
quote £9 per ton and some ask £9 5s.; but the lower 
figure has been shaded on some occasions. <A dispropor- 
tionately high price is still demanded for boiler plate steel, 
which is quoted at the works at £12 10s. to £13 per ton. 
There is not the slightest reason why such a price should 
be maintained against the interests of the users; and the 
plain fact is that boilermakers are made to pay a heavy 
tax simply because common plates cannot be sold at a 
profit. Sectional steel here is on a basis of £8 7s. 6d., 
and concessions of 5s. per ton can be obtained on that 
price. 


Scrap. 


Heavy wrought scrap iron remains a fairly steady 
market. There is not much coming forward, and for what 
there is iron manufacturers are willing to pay 72s. 6d. to 
75s. per ton delivered. Steel scrap, on the other hand, is 
fairly plentiful and almost unsaleable. Many dealers are 
now offering only 45s. per ton for it in Lancashire, although 
one hears of 47s. 6d. sometimes, and also of 48s. 6d. being 
paid. It is, of course, hoped that the steel trade will 
revive, and in that case scrap at these figures would be a 
cheap material. For foundry scrap, the market is very 
variable at present. Very few buyers are about, and 
common qualities of cast iron have to be sold at low prices ; 
but for good heavy lots of broken machinery up to 77s. 6d. 
per ton is sometimes paid. The scarcity of special textile 
serap continues, and those who have small lots to spare 
can obtain 82s. 6d. and sometimes 85s. per ton for them. 


BARROW-IN-FURNESS. 
Hematites. 


The position in the hematite pig iron trade of this 
district is in no way improved. Business is slack all round, 
and only the smallest of orders are being placed in the 
general way. At Workington there is_a steady call for 
metal on account of local steel makers. Taking the whole 
area of North Lancashire and Cumberland, there are only 
seven furnaces in blast, but even with so small an output, 
the production is too large for requirements, and there 
may be a further cut shortly. Heavy stocks of iron are 
held, and little is being taken from them. Prices are 
unchanged. For special iron there is very little demand, 
except tor charcoal iron, which finds a steady trade on a 
limited output 


Iron Ore. 


There is a lack of activity in many mining areas, 
and particularly in Furness, where most of the pits are 
idle. There is also a curtailment of output in some pat*s 





of Cumberland. There are no importations of foreign ores 
at present, so far as Barrow is concerned, but supplies are 
being sent to West Cumberland. 


Steel. 


In the steel trade there is a fair amount of activity 
at Workington, where rail orders are held that will keep 
the plant going for a while, but at Barrow the works are 
closed down, with the exception of the hoop mills, which 
are well employed. 


Shipbuilding gnd Engineering. 

These trades are well employed in most depart- 
ments, but new shipbuilding orders are badly wanted, as 
there is little on the stocks. 

Fuel. 


The demand for fuel is limited, both with regard 
to coal and coke. Little of the latter is now coming into 
the Furness district. 








SHEFFIELD. 
(From our own Correspondent.) 
Depression in Keavy Steel. 


THERE is no improvement in the condition of the 
raw material and semi-manufactured steel sections of 
Sheffield and district trade. The output of basic steel has 
never been at a lower level since the material was first 
made here on any considerable scale. In spite of the 
placing of orders for new tonnage with various shipyards 
in the country, the inquiries for shipbuilding steel are still 
on a very small scale, and it would appear that many 
orders are going to continental firms, at prices with which 
home manufacturers cannot compete. Cammell, Laird and 
Co., Ltd., have booked a good order for their Birkenhead 
shipyard, where they are to build three 12,000-ton vessels 
for the Blue Star Line. This order will no doubt mean 
work for Sheffield, but Mr. W. L. Hichens, the chairman 
of the company, says that it is possible that some slight 
amount of continental steel may be used in the construc- 
tion of the ships. The company’s managing director at 
Birkenhead states that they quoted a low price for the 
construction of the three liners in order to keep the work 
in this country. 


An Ironworks Closing. 


John Brown and Co., Ltd., are having to close 
down their Trent Ironworks at Scunthorpe, where they 
have been keeping one furnace going since 1922. The 
closing is due to foreign competition, and will affect about 
140 men. The bar iron trade is in as bad a state as heavy 
steel, and although the South Yorkshire Bar Iron Associa- 
tion has made a 10s. reduction in prices, this has not had 
any effect on the situation. The call for steel for ordinary 
engineering purposes is as quiet as the shipbuilding demand. 
A considerable amount of work is, however, being provided 
by the production of better class steel in castings for 
engineering. ‘ 


Tool Steel and Tools. 


A fair amount of business continues to come 
forward from the engineering, motor, and electrical trades 
for steel parts, tool steel, and engineers’ tools. For the 
actual tool steel demand is poor, but the call for several 
classes of finished tools is good. The most active branches 
are files, saws, edge, joiners’ and garden tools. There are 
even complaints of delay in deliveries, which is causing 
inconvenience to users who have given up the old practice 
of ordering well ahead. There is severe competition, even 
among the home manufacturers, in files and tools. Only a 
slow trade is reported in best quality twist drills. The 
demand for colliery supplies is on a very small scale, and, 
owing to the troubles in China, business with the Far East 
has been, to a large extent, suspended. 


Russia Wanting Files. 

The trade with Russia, although not on anything 
like a pre-war scale, is of useful proportions, and helps to 
keep several firms busy. Very large orders for files for 
that country have just been booked by several Sheffield 
houses. Early deliveries are required, and as a result of 
this, the firms concerned have had to resort to overtime 
working, and have been able to put on a number of hands 
who have been on the unemployed list. The general con- 
tinental trade in tools is in a very unsatisfactory state. 


Cutlery and Plate. 


These trades continue in a far from healthy state. 
The decline in production has been continuous throughout 
the greater part of the year, and is still proceeding. During 
the last few weeks there has been a considerable falling off 
in the quantity of work, especially in the stainless steel 
department. The demand for the best cutlery, although 
limited, is still on a useful scale, and is enabling a few of 
the old-established factories to keep running with fair 
regularity. The greater part of the orders relate to ship 
and hotel requirements. Shopkeepers report a serious 
decline in the purchases of the ordinary public. A change 
appears to be coming over the Australian market, which 
has long been one of the best centres of the export trade. 
Until recently, the demand from the Commonwealth was 
for high quality goods, price being a secondary considera- 
tion, but now an increasing amount of cheap cutlery is 
being bought. Although the weight of goods shipped shows 
little reduction, there is a fall in total value. Canada is still 
a good market, but the orders are keenly competed for, 
and individual houses able to obtain a good share of them 
are in the minority. 


- 


New Water Schemes. 


The growth of Wakefield and surrounding district 
has imposed on the Wakefield Corporation the necessity 





of carrying out a new waterworks scheme, and the first 
part of it is to be begun during the present summer. 
Two new reservoirs are to be constructed in the Ryburn 
Valley, in the neighbourhood of Sowerby Bridge. One of 
them will have a capacity of 380 million gallons, and the 
other 222 million gallons, and the estimated cost of the two 
is about a million sterling. A pipe line 23 miles long is to 
be laid from the river Ryburn to the Ardsley Reservoir, 
near Wakefield. This line will be taken under Barkisland 
Hill by a tunnel three-quarters of a mile long ; it will also 
have to cross the river Calder, and there are other engi- 
neering difficulties to be met. It is this part of the work 
which is to be taken in hand first. It is expected to occupy 
about three years, and its cost, together with that of filtra- 
tion works, will be about £275,000. New waterworks are 
also in prospect at Boston, where the Town Council has 
been informed that the directors of the Boston Waterworks 
Company contemplate the construction ot a new reservoir 
at Ravesby, about 23 acres in extent, with a storage 
capacity of 33 million gallons. The duplication ot the 
water main from Frithville to Boston is also proposed. 
The work will probably cost about £20,000, which it is 
proposed to borrow for twenty-five vears. As the company 
estimates that the annual charges entailed will amount to 
£3000, it asked the Council to agree to an increase of 5 per 
cent. on the water rate. The Council appointed a sub- 
committee to confer with the directors of the company. 
At Bolsover, a Ministry of Health inquiry has been held 
with regard to the application of the Urban Council for 
sanction to borrow £10,000 for the purpose of putting into 
a satisfactory condition the waterworks purchased*from 
the water company in 1923. It was stated that the present 
intermittent process of softening the water was to be 
replaced by a continuous one. A well has been sunk on 
the waterworks site to a depth of 140ft., and its yield of 
8000 gallons per hour is capable of supplementing the 
existing tunnel supply. 


Mining Matters. 


The Markham Main Colliery Company is about 
to apply to the Railway and Canal Commission Court for 
permission to work coal under certain land in the village of 
Armthorpe, near Doncaster. The Doncaster Colliery Asso- 
ciation has given the Rural Council notice of its intention 
to work coal under Armthorpe, Awkley, Austerfield, 
Cantley, Finningley, Doncaster and Wheatley. Mr. 1.C. F. 
Statham, who for the past five and a-half years has been 
senior lecturer in mining at the University of Sheffield, has 
been appointed Professor of Mining, in «uccession to Pro- 
fessor Douglas Hay, who has taken up an important 
appointment at the collieries of Newtoa, Chambers and 
Co., Ltd., Thorneliffe. Mr. Statham is a native of South 
Staffordshire, where he began his career as a pit boy, and 
he gained his first technical education at the Walsall Muni- 
cipal Institute, afterwards studying at Birmingham Univer- 
sity. Another safety device for preventing trains of pit 
tubs from running away has been brought out, the inventor 
being Mr. T. C. H. Bradshaw, of Sheffield. The device, 
which has been successfully demonstrated on the premises 
of the Nunnery Colliery Company, Sheffield, is attached 
to the bottom of the tubs and set for a certain speed. In 
the event of an accident, and the tub travelling faster than 
the speed at which the appliance is set, it automatically 
* trips,’’ and the run is stopped 


A Derbyshire Railway Widening. 


The London, Midland and Scottish Railway Com- 
pany has decided to widen its line, for a length of one and a- 
half miles, between Ambergate Station and Broadholnie 
Viaduct, near Belper. The work will involve the cutting 
away of the high ground over Longlands Tunnel, and the 
conversion of the tunnel into a cutting. The Derwent will 
be crossed twice, at Dunge Viaduct and Ambergate, and 
the high road from Derby to Matlock, which passes under 
Ambergate Viaduct, will be diverted and widened. 


Chesterfield Trams. 


The question of substituting railless traction for 
the existing tramways at Chesterfield, to which I referred 
last week, has now been formally before the Town Council. 
It was proposed to accept a tender amounting to £27,458 
for the conversion of the tramway overhead equipment 
and the purchase of fourteen trolley vehicles. An amend- 
ment was submitted that the existing tramways be con- 
tinued for another two years, and that further considera- 
tion of the trackless trolley system be deferred until July, 
1927. Eventually the amendment was defeated, and the 
recommendation in favour of a trackless trolley system was 
confirmed, but it was decided to postpone a start with the 
work for twelve months. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Tue Cleveland iron trade has displayed a little 
more activity this week, and the market is steadier than 
has been the case for some time past. Whether the end 
of the dowaward tendency has been reached remains 
to be seen, but there are a few more inquiries about, and 
in view of the possibility of a coal strike, which would 
at once arrest production, consumers are closely watching 
the course of events. Although it is true that in any event 
a stoppage of the miners is not an immediate contingency, 
and that there are still optimists about the ultimate out- 
come of the negotiations, it is significant that the fuel 
trade has assumed a more active appearance, and the 
possibility of a similar revival in the iron trade cannot be 
completely ruled out. It is commonly reported that sales 
of Cleveland pig iron have been made at very low figures, 
and probably for suitable business current quotations 
could still be cut, as the makers are very anxious to keep 
foreign iron out of the Scottish market. But for general 
home and export business, Cleveland makers are quoting 
No. 3 G.M.B. at 71s. 6d. per ton, and slightly better busi- 
ness is recorded at that figure. No. 1 foundry iron is at 








Juty 17, 1925 


THE ENGINEER 





= 
io 








d., and No 


75s. 6d., No. 4 foundry 70s. 
per ton. 


4 forge 70s. 


Hematite Pig Iron. 


The serious contraction in the steel output is the 
outstanding factor in the hematite pig iron trade. Only 
very small quantities of pig iron and scrap are being con- 
sumed, and it is years since so few hematite furnaces were 
in operation. However, one effect of the restricted output 
of hematite has been that makers are getting their stocks 
down, and are able also to resist the further squeeze of the 

bears."’ Thus, East Coast mixed numbers are steady 
at 77s. per ton, with No. 1 at 77s. 6d. 


Iron-making Materials. 


There is still no sign of any business in the foreign 
ore trade, and although sellers nominally quote 20s. 6d. 
per ton c.i.f. Tees for best Rubio, it is understood that 
business could be done at less. Good qualities of Durham 
furnace coke are still on offer at 21s. to 21s. 6d. per ton 
delivered at the works. 


Manufactured Iron and Steel. 


Gradually declining costs of production enable 
manufacturers to cut prices, and competition is very keen 
for orders. The trouble is that there is such an extremely 
limited flow of specifications, and with shipbuilding so 
slack, the plate mills are only partially employed. It is 
stated that as low as £8 10s. for steel ship plates and £8 
for sections has been accepted, but other quotations are 
unchanged. 


The Coal Trade. 


Although the labour outlook unsettled, 
there is no excitement in the Northern coal trade, and 
while a moderate business is passing for prompt supplies, 
principally on home account, there is no anxiety to secure 
additional stocks. For any surplus the fitters offer there 
is only rnoderate competition, and holders are able to secure 
firm late prices, provided the merchant can satisfy him- 
self that he can obtain definite tonnage for this month's 
loading and at reasonable freight rates. For abroad there 
has been no improvement in the inquiry, and foreign 
consumers are quite indifferent as to what may be the 
outcome of the trouble in this country. There are huge 
stocks abroad, particularly in Germany, which can be 
drawn upon in the event of any shortage in the United 
Kingdom. As an illustration of how closely foreign com- 
petitors are watching the trend of events in this country, 
a large firm of Tyneside exporters has received a com- 
munication from a Belgian firm offering to supply any 
quantity of best Belgian fuel at prices which, the sellers 
claim, would defy competition. This, of course, is a matter 
of particular importance to Durham and Northumber- 
land, for both counties are largely interested in the export 
trade, and it is realised that if business once becomes 
scattered, as it would in the event of a stoppage of pro- 
duction, it would take a long time to recover it. Prompt 
supplies of best steams are obtainable at 17s. per ton, but 
for forward up to 18s. is quoted. There is a good inquiry 
for steam smalls, and, with limited output, values are 
firm, best qualities commanding up to Ils. 6d. per ton. 
A more active tone prevails in the market for coking 
and bunker descriptions, as coaling station shippers are 
inquiring freely, especially for prompt, and a firmer 
tendency is being shown. Tho coke trade is fairly active. 
Gas coke is in steady demand, with prompt loading fully 
taken up 
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SCOTLAND. 


(From our own Correspondent.) 
Closing Down. 


THe annual holidays will be in full swing before 
the end of the present week, and already the holiday feeling 
is most evident everywhere. Owing to the trade depres- 
sion, business generally has been much quieter than is 
usual just prior to the stoppage. Apart altogether from 
what may happen as a result of the negotiations in the 
coal industry, which will, of course, have a profound effect 
on other trades. the holiday period will almost certainly 
be of longer duration than in normal times. 


Continued Uncertainty. 


Nothing has happened during the past week to 
relieve the uncertainty as to the future of industry, 
especially in respect to the coal trade. A stoppage may 
eventually be averted, but everything would then depend 
on the nature of the agreement whether or not trade in 
general would benefit. The necessity for cheap fuel and 
cheaper railway facilities are the most prominent amongst 
many changes required to enable home industries to re- 
establish themselves. In the meantime, the foreigner not 
only undersells us in overseas markets, but competes 
most successfully in some instances in our home market 
also. In the steel and iron trades, for example, many pro- 
ducers have difficulty in securing enough business to carry 
on from week to week, and present prospects are not such as 
to eliminate this particular phase of uncertainty. Markets 
reflect the lack of stability, consumers in general holding 
off until the very last moment, and then only purchasing 
against actual requirements. The closing down of whole 
departments here and the slowing down of outputs there 
have been far too common within recent months, and the 
time is more than ripe for readjustments calculated to 
put industry in general on a firmer and more competitive 
footing. Opinions differ as to the cure for trade depression. 
One prominent manufacturer asserted in conversation 
that trade depression is incurable until an antidote is 
found for the mutual distrust which has been fostered 
between master and man. Whatever may be the outcome 
of present deliberations, it is sincerely hoped that decisions 
arrived at may lead to an improvement in trade after the 
holiday. 





Steel and Iron. 


With the exception of steel sheets, business in 
the steel trade continued most unsatisfactory throughout 
the past week. Inquiries for ship plates and sections have 
been in circulation, but practically nothing in the way of 
new business has been placed. Black sheets of the lighter 
gauges maintain a fair measure of activity, but galvanised 
corrugated sheets are the most prominent feature at the 
moment. The latter show a firmer tendency. There has 
been an improvement in bar iron. The production is low, 
and only small lots are on offer in the market. The re- 
rolled steel branch of this industry is not much better off, 
business to a restricted degree being only possible when 
especially keen prices are conceded. The pig iron market 
is more or less lifeless. The output, small as it is, cannot be 
disposed of, sales on a weakening market being only 
against actual requirements. Continental competition is 
keen, and fair quantities of material are coming in. 


Coal. 


The Scottish coal market has been very firm 
throughout the week. Exporters have been covering sales 
prior to the holidays, and with supplies on a small scale 
collieries have been disinclined to sell, unless at con- 
siderably higher prices. Lanarkshire fuels have appre- 
ciated to a greater extent than Fifeshire or Lothians 
descriptions. Business is practically over in the meantime, 
but in view of eventualities prices are being fully main- 
tained. Some lots have come on the market, owing to 
shippers being disappointed through the scarcity of tonnage 
in certain directions. Splints, ells, Fifeshire steams, and 
washed nuts in all districts are especially strong. Aggre- 
gate shipments amounted to 277,557 tons, against 260,153 
tons in the preceding week and 281,762 tons in the same 
week last year. Prices in the home market show a sym- 
pathetic firmness, but there is no great demand for 
supplies. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Coal Trade Outlook. 


Wuew all is weighed up, it can scarcely be said 
that much advance, if indeed any, has been made towards 
a settlement of the new wages agreement between the 
miners and the coalowners. For the time being, the pro- 
posals of the latter are being treated as if they were 
unalterable demands, and jt would almost appear as if the 
miners’ leaders were anxious to claim first blood if by any 
chance they can say that they are entering the joint con- 
ference room for negotiations with the coalowners’ pro- 
posals relegated for the time being to the background. The 
men’s leaders want to make a show of strength, but what- 
ever may take place during the preliminaries, the real 
work has to come in the conference room, and the great 
thing is to get the parties together. Unfortunately, time 
is getting on, and it is the time lost in getting to grips 
that is prejudicing a settlement, for if the end of the month 
is reached, and the existing agreement expires, it is diffi- 
cult to say what may happen. The manifesto issued by 
the General Council of the Trades Union Congress is not 
a document calculated to help the position, as there is 
much in it that could be very severely criticised from 
the point of view of accuracy. The coalowners are accused 
of precipitating a crisis by giving notices to terminate the 
present agreement, but the fact is overlooked that it is 
not so very long ago that the miners’ leaders expressed 
themselves in favour of ending the agreement. They knew 
also that if they did not give notice the coalowners would 
do so, and from their point of view and on a question of 
policy they realised that it would be better to let the coal- 
owners act, so that the onus of bringing about the present 
position could be placed on them. It is all in the game, and 
a question of tactics. So far as Government action is 
concerned, surprisingly little importance appears to be 
attached to the holding of an inquiry, as likely to have much 
influence either way. It may have the effect of clearing 
the atmosphere to some extent, but it is very safe to say 
that neither side wants a Government inquiry. No fresh 
developments have taken place locally as bearing on the 
situation, except that the South Wales Coalowners’ 
Association has announced that in pursuance of the notices 
to terminate the national wages agreement and the South 
Wales Conciliation Board agreement, it has been decided 
under legal advice that notices shall be served this week 
upon all workmen employed at the collieries to terminate 
their contracts on the 3lst inst. The giving of notices in 
no way constitutes a “ lock-out,’ and an intimation is 
printed on each notice that the collieries will be open for 
work on August Ist on terms and conditions which will be 
posted up before that date. 


Anthracite Miners’ Strike. 


By far the majority of the miners employed in 
the anthracite area of West Wales have been on strike 
since Saturday last in sympathy with the men engaged 
at Ammanford Nos. 1 and 2 pits, where there has been a 
dispute concerning the alleged victimisation of one man, 
while, owing to the closing down of three districts in the 
colliery, a question was further raised regarding seniority, 
which the men claim is a matter of vast importance to the 
whole coalfield. Fortunately, there is some hope of the 
parties to the dispute coming together in conference, and 
it may be that before the end of the week a settlement may 
be come to. Last week the men were by no means unani- 
mous in coming to an agreement to call the whole of the 
miners out in the anthracite area in support of the miners 
at the affected colliery. Up to Thursday of last week there 
was dissension in the ranks, but by Saturday, when a 
special delegate conference was held, it became evident 
that as the result of propaganda in certain quarters, a 
majority had been secured in favour of calling all men out, 
and a resolution to this effect was.passed. The result was 
that on Monday nearly all the anthracite collieries were 
idle, involving about 20,000 workmen. On Tuesday it 
was announced that the managing director of the United 
Anthracite Collieries, Ltd., which owns the Ammanford 





pits, was willing to meet the men’s committee, and it was 
expected that on Wednesday or Thursday a round-table 
-conference would take place. 


Tin-plate Works Activity. 


In view of the fears that a stoppage of work may 
take place at the end of this month in the coalfield, there 
is increased activity at the tin-plate works of this district. 
Naturally, manufacturers are desirous of completing 
contracts by the end of July. Two mills at the Beaufort 
Tin-plate Works, Swansea, were re-started on Monday, and 
the whole of the works are fully engaged. 


Traffic at South Wales Docks. 


Returns show that from January Ist to June 
17th this year 16,695,568 tons were exported and imported 
at the six South Wales docks controlled by the Great 
Western Railway Company, or 2,144,755 tons less than the 
quantity dealt with in the corresponding period of last 
year, which represents a falling off at the rate of more than 
4,250,000 tons per annum. Exports alone totalled 
14,217,250 tons, which was a reduction of 1,938,232 tons 
compared with last year. Coal and coke exported de- 
creased by 1,908,380 tons. 


Current Business. 


Although at the moment there is no real loading 
pressure at the docks, the collieries are in a stronger 
position, and many of them are now fully stemmed up 
to the end of the month. There is a fair amount of tonnage 
due to come along, and the tone of the market is steadier. 
Prices have improved for most grades by 3d. to 6d. per 
ton, and it is difficult to secure stems for the better qualities 
for shipment during the second half of the month. More 
inquiries for coals for delivery this month have come along, 
although it cannot be said that there has been a rush of 
new orders. Some buyers who are now endeavouring to 
arrange for cargoes may find it difficult to obtain them, 
as exporters are very cautious about entering into com- 
mitments which give them such a short time to execute. 
So far as August shipment is concerned, matters are prac- 
tically at a standstill. Everyone is waiting for develop- 
ments. Supplies of pitwood are short, with the con- 
sequence that prices for prompt delivery have further 
advanced to between 35s. to 36s. perton. Anthracite coals 
are practically nominal in value, but for any coals which 
are standing and which collieries can sell, substantially 
higher prices than those ruling a week ago can be obtained. 








LAUNCHES AND TRIAL TRIPS. 


MALABAR, single-screw motor ship ; built by Barclay, Curle 
and Co., Ltd., to the order of Burns, Philp and Co., Ltd., of 
Sydney ; dimensions, 350ft. by 48ft. 6in. by 25ft. 3in.; 4500 gross 
tonnage. Engines, one set of Burmeister and Wain Type Diesel 
on the four-stroke single-acting principle, with eight cylinders ; 
constructed by John G. Kincaid and Co., Ltd.; launch, July 
6th. 


ASTURIAS, passenger motor liner; built by Harland and 
Wolff, Ltd., to the order of the Royal Mail Steam Packet Com- 
pany; dimensions, length 655ft. 8in., breadth 78ft., depth 
45ft.; 22,000 tons gross. Engines, twin-screw eight-cylinder, 
Harland-B. and W., four-cycle, double-acting motors; con- 
structed by the builders ; launch, July 7th. 


NAIRNBANK, motor vessel ; built by Harland and Wolff, Ltd. 
to the order of Andrew Weir and Co.; dimensions, 434ft. by 
53ft. 9in. by 37ft.; 5200 gross tonnage. Engines, two sets of 
Harland-B. and W. motors; constructed by the builders ; 
delivered, July 7th. 








EDUCATIONAL INTELLIGENCE. 


Loxpon Uwniverstry.—The following awards have been 
made in the Faculty of Engineering at University College : 
—Goldsmid Entrance Scholarship: A. G. Bonney, Whitgift 
Middle School, Croydon ; Archibald P. Head Medal and Prize : 
P. H. Stokes. L. F. Vernon-Harcourt Prize: M. J. Field (Civil 
and Municipal). Departmental Honours: Mechanical, Third 
Year Course, B. 8. Pelton; Second Yeard Course, A. A. E 
Hemmer ; Electrical, Third Year Course, 8. R. Witt; Second 
Year Course, A. Felton; Civil and Municipal, Second Year 
Course, A. H. Toms; all branches, First Year Course, L. 8. 
Crutch ; Proxime Accessit, F. de la C. Chard. Engineering 
Diplomas: Civil and Municipal, W. 8. A. Atkins (with dis- 
tinction), J. lL. Derwas (with distinction), C. H. Duff, M. H. 
Elliott, M. J. Field (with distinction), A. J. Hill (with distinction), 
M. L. G. Hiranandani, T. A. L. Paton, 8. Prushansky, Y. Prush- 
ansky, R. B. Winton, and R. H. Woodman ; Civil, B. C. Majum- 
der; Mechanical, E. F. Brooks, D. H. W. Channon, R. D. 
Farrington, B. 8. Pelton, F. G. Seymour, 8. J. Skidelsky, K. G. 
Stephenson, and P. H. Stokes (with distinction); Electrical, 
A. C. Beck, C. Moody, 8. R. Witt (with distinction), and W. A. P. 
Wykeham. 








Tse Institution or Exectrica, Enoinenrs.—A.M.1.E.E. 
EXAMINATION.—The next examination for associate membership 
of the Institution of Electrical Engineers will be held on October 
29th, 30th, and 31st next. Candidates must be either students 
or graduates of the Institution or have lodged with the secretary 
a duly completed form “ E ” for election as associate member. 
Entry forms for the examination, which must be completed 
and returned by September Ist, and particulars regarding elec- 
tion to membership of the Institution may be had on applica 
tion to the Secretary, the Institution of Electrical Engineers, 
Savoy-place, Victoria Embankment, W.C. 2. 

EXAMINATION oF GeEAR-CUTTING Hoss.—Last year the 
National Physical Laboratory announced that it was prepared to 
measure and report upon the accuracy of gear wheels submitted 
to it by manufacturers and others. As a development of that 
work it is now, we are informed, prepared to examine the 
accuracy of gear-cutting hobs. Until recently no adequate 
apparatus existed for the accurate measurement of hobs, but 
methods have been develo and applied as part of the routine 
work of the Laboratory's Metrology Department. The examina- 
tion covers the spacing errors of the teeth, the pitch diameter, 
and the helix angle, tooth form, excentricity of the teeth with 
respect to the hob axis, the angular pitch of the cutting faces, 
and the helix angle of the flutes and other factors. It is not, 
however, always essential that all these measurements should be 
made, A selected group of tests may be sufficient. The Labora- 
tory, we are info , is pre to advise what tests aro 





necessary in view of the work to be done by the hob. 
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‘Current Prices for Metals and Fuels. 


N.W, Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast 
Native 


Foreign (c.i.f.) 


PIG IRON. 


Home. 
. 
(2) ScorLaNnp 
Hematite 
No. 1 Foundry 
No. 3 Foundry 


N.E, Coast 
Hematite Mixed No 
No, I 


Cleveland 
No. 1 
Silicious Iron 
No. 3G.M.B 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 


6 
6 
6 
6 
‘1 


| 
| 


MIDLANDS 
(3) Staffs. 
All-mine (Cold Blast 
North Staffs. Forge 
Foundry 


(3) Northampton 
Foundry No. 3 
Forge 


3) Derbyshire 
No. 3 Foundry 
Forge 


(3) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basic 


“tod 
6to3 
6to3 


“ 
o 


(4) N.W. Coas1 
N. Lanes. and Cum. 


Hematite Mixed Nos. 


i! 


MANUFACTURED IRON. 


Home. E-xport. 


géa @. 
SCOTLAND 
Crown Bars 


Best 


N.E. 


Coast 


Common Bars 


Lancs 
Crown Bars 
Second Quality Bars 


Hoops 


8S. Yorks 
Crown Bars 
Best 
Hoops 


MIDLANDS 
Crown Bars 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


OR on | ee 
Otol3 0 O 


STEEL. 


(6) Hor 


£ d. 


8. & @ 
5) SCOTLAND 

Boiler Plates 

Ship Plates, jin. and up. 

Sections nine de, ee 

Steel Sheets, under 4/,,in. 

to jin. .. 
Sheets (Gal. Cor. 


24 B.G.) 0 


(1) Delivered. (2) Net Makers’ works. 


(6) Home Prices - All delivered Glasgow Station. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export, 


according to analysis ; open market, 17/- to 18/6 at ovens, 


Export, 


d. 


(7) Export 
| 


Boiler Plates 10/ 


STEEL (continued). 
Home. 
£8. d. 
8 10 
Ss 


N.E. Coast 

s e «a. 
Ship Plates 
Angles 
Boiler Plates 
Joists 
Heavy Rails 
Fish-plates 
Channels 
Hard Billets 
Sott Billets 

N.W. Coast 

Barrow 

Heavy Rails 
Light 
Billets 


MANCHESTER 





5 
10 


to 9 
to 10 


to 9 


Bars (Round) 
» (others) . 0 
Hoops ( Best) 
» (Soft Steel) 


Plates We dale 
» (Lanes. Boiler) 

SHEFFIELD 

Siemens Acid Billets 
| Bessemer Billets 
Hard Basic 
Intermediate Basix 
Soft Basic 
Hoops 
Soft Wire Rods 


| 
| 


| MIDLANDS 

| Small Rolled Bars .. 

| Billets and Sheet-bar- 

| Sheets (20 W.G.) 
Galv. Sheets, f.o.b. L’ pool 
Angles 
Joists 
Tees : 
Bridge and Tank Plates 
Boiler Plates 


NON-FERROUS METALS. 


ANSEA 


Tin-plates, L.C., 20 by 14 
Block Tin (cash) 


(three months) 


260 
262 
61 
62 
34 #7 
33 ~«18 
34 16 
34 


10 
15 


Copper (cash) 
ee (three months) 
Spanish Lead (cash) 
(three months) 
Spelter (cash) 
(three months) 8 


| MANCHESTER 

Copper, Best Selected Ingots 
Electrolytic 

Strong Sheets 

Tubes (Basis Price) 

| Brass Tubes (Basis price) 

» Condenser ‘ 

Lead, English. 

| Foreign 


FERRO ALLOYS. 


(AU prices now nominal.) 
18tol9 per Ih 
1/5 to 1/6 per Ib. 
Per Ton. 

£23 10 

£23 0 

£22 10 


| Tungsten Metal Powder 

| Ferro Tungsten 

Per Unit. 
R/- 
7/9 


7/6 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
| 


6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined 
£42 0 
£50 0 
£56 10 
1/5 per Ib. 
3/9 per Ib. 
£15 for home, 
£15 for export 
0 scale 5/ 


15/6 
17/ 
19 


. Max. 2 p.c. carbon 
0 
0 


1 p.c. 


0.70 p.c. carbon 
| - carbon free 
Metallic Chromium 


Ferro Manganese (per ton) 


£12 15 
unit 
10 
unit 
per Ib. 
per lb. 
1/— per Ib. 
£175 
10/ 
£130 


Silicon, 45 p.c. to 50 p.c. per 


5 p.c. £22 0 scale 6/- per 
16 


» Vanadium 

» Molybdenum / 

+» Titanium (carbon free) 
Nickel (per ton) 
Cobalt = 
Aluminium (per ton) 


per Ib. 


(3) f.0.t. Makers’ works, approximate. 
extra delivered England. 


¢ Latest quotations available, (a) Delivered Glasgow 


Export. 
d. 


9 te £05 


193 to 19/6} 








(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton f.o.b. 


FUELS. 
SCOTLAND. 

Export. 
16 
17 

to 
17 
160 


16 6to 17 


LANARKSHIRE 

-Steam 
Ell 
Splint 
Trebles 
Doubles 


(f.0.b. Glasgow) 


19 21 


o Singles 
AYRSHIRE 
(f.0.b. Ports)—Steam 15 
Splints 
- r'rebles 
| Firesuire 
(f.0.b. Methil or Burnt 
Steam 13,6 to 17 
219 
7 
16 


15/6 


island) 
Screened Navigation 
Trebles 
Doubles 
| Singles 
| LOTHIANS 
(f.0.b. Leith) 


Secondary Steam 


15 
14 
16 


Best Steam 
3 
lrebles 
Doubles 
Singles 
ENGLAND. 
(8) N.W. Coast 
Steams 
Household 
Coke 
NORTHUMBERLAND 
Best Steams 


7 , 
164 
119 
166 


17 
16,3 to 
10 6 to 
15.6 to 
23 


Second Steams 


Unscreened 
Household 
| DuRHAM 
| Best Gas 
Second 
Household 
Foundry Coke 
SHEFFIELD 
Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House 
Large Nuts 
7 Small 
Yorkshire Hards 
Derbyshire 
Rough Slacks 
Nutty 
Smalls 


6 to 25 


| 
| 
Steam Smalls 


i8 
16 
23 


6 to 
6 to 
6 to 2! 
20 


| 
Inland 


to 33 
to 27 
24 
23 
19 
13 
21 
21 


“ 
26 
31 
21 
17 
11 
17 


to 
to 
to 
6 to 
6 to 
17 6 to 
10/— to 
8 3 to 
3 6 to 


93 
56 
Inland )* 


(Export) 


Blast -furnace Coke 
f.o.b. 


CARDIFF (9) SOUTH WALES. 
Steam Coals : 

Best Smokeless Lary: 

Second °° 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley 
Best Eastern Valley Larg: 
Ordinary 
Best Steam Smalls 
Ordinary 
Washed Nuts 
No. 3 Rhondda Large 

Smalls 


> 


No. 3 Large 
Through 
o o Smalls 
Foundry Coke (export) 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) .. 
SWANSEA 
Anthracite Coals : 
Best Big Vein Large 
Seconds 
Red Vein ~ 
Machine-made Cobbles 
Nuts.. 
Beans 
Peas ae 
Breaker Duff . . 
Rubbly Cutm 
Steam Coals : 
Large 
Seconds 
Smalls 


Cargo Through 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 


(b) Delivered Sheffield. (c) Delivered Birmingham, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


A Dubious Situation. 


Arter declaring that the negotiations for a treaty 
of commerce between France and Germany had reached 
breaking point and that nothing could be done unless 
one or the other gave way, it is now stated that the 
delegates have separated with the intention of resuming 
the discussion in September. The representatives of each 
country have made a statement of the maximum con- 
cessions they can offer, and it is clear that a serious effort 
will have to be made if the negotiations, which have already 
extended over many months, are to be brought to a satis- 
factory conclusion. The delay is holding up the agreement 
between the French, German and Luxemburg iron and 
steel firms, fixing the quantities to be imported into 


Germany. It is also endangering the negotiations that are 
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taking place between the representatives of the iron and 


steel interests at Dusseldorf. All these arrangement: 
depend upon the signing of a treaty of commerce bet ween 
France and Germany. The meeting of the rail makers at 
Brussels has also had to separate without coming to a 
definite decision. The rock upon which the negotiations 
have split is the percentage of rail orders to be accorded 
to each country. It there can be no 
hope for the rail trade, as well as for most other branches 
of the iron and steel industry, until some international 
arrangement can be come to for adjusting the supply to 
the demand and fixing minimum prices, but where each 
country claims a larger participation in the business than 
the other producers will grant, the chances of a settlement 
appear remote. Another unsatisfactory phase of the 
situation is the extension of the strike in Belgium against 
a reduction in wages. It has now reached the Liége 
district, and all branches of the iron, steel and engineer- 
ing trades are practically at a standstill. It is having one 
effect in diverting a certain amount of work to the north 
of France 


is recognised that 


Naval Construction. 


The second part of the programme of naval con 
struction was hurriedly passed through the Senate, the 
debate being cut short at the urgent request of the Minister 
of Marine, with the idea of avoiding any further delay in 
putting the work in hand. The Senate responded to the 
appeal of the Government to vote what were regarded as 
wholly insufficient credits in order to keep going the re 
constitution of the Navy until such time as a more ambi- 
tious project can be put into execution. There is a general 
impression that the effort now being made, while limited 
by the state of the national finances, is far below what is 
necessary to give the country adequate protection, and 
during the debate it was argued that a far larger sum could 
be devoted to the construction of ships if money were 
economised by the suppression of unnecessary arsenals. 
That suppression decided upon during previous 
administration, but since the Socialists came into power 
there has been no question of suppressing arsenals or any 
other of the institutions which serve to maintain an army 
of State workers. Of the 5500 million frances voted since 
1919, only 1372 million frances have been spent upon the 
building of ships. The second instalment of the programme 
to be started upon this year comprises a 10,000-ton cruiser, 
four torpedo boats of 1500 tons, seven submarines of 1500 
tons, two submarine mine layers, a surface mine layer and 
a new type of seaplane carrier 


Canal Haulage. 


In view of the increasing tonnage of barges and 
the necessity of accelerating the service, the old system of 
canal haulage is being entirely superseded by electrical 
and mechanical methods. The extensive electrification 
programme being carried out includes haulage by over- 
head trolley vehicles controlled from the barge, and some 
of the systems employed are declared to be giving satis 
factory results. The only serious competitor is the endless 
track vehicle, which has been frequently experimented 
with during the past two or three years, and, following 
upon some long tests carried out on the Midi Canal, a 
large number of chain track vehicles have been put into 
service recently on the canal between Calais and St. Omer. 
It is declared that a considerable saving can be effected 
by the use of these vehicles, first by the suppression of the 
electrical installation and then by the employment of 
cheap fuels, such as heavy oils and suction gas from char- 
coal. The trials, however, have not yet reached a suffi- 
ciently advanced stage to show whether these claims are 
really justified 


Was a 


Machine Tools. 


Business in machine tools is suffering from the 
general slowing down of industrial activity, but there is, 
nevertheless, a certain demand following upon the prac- 
tice of some big engineering concerns to keep their plants 
thoroughly up to date by replacing old machines with 
new. This is particularly the case with motor car firms, 
which find that it is economical for mass production to 
serap machines when they can find something better to 
replace them. There have even been inquiries for the 
equipment of the huge factory which is being laid out for 
the assembling of Ford cars near Amiens. This seems to 
confirm the helief that, to some extent at least, the 
exchange rate has given a considerable advantage to 
French machine tool makers, and for the time being they 
have certainly secured a commanding position on their 
own market. Apart from this limited inquiry, there is 
very little being done, as the market is glutted with 
second-hand machines which serve the purpose of the 
majority of buyers, and it is only in milling, planing and 
grinding machines that good prices are obtainable. There 
is a good demand for forging machines. It is difficult for 
British firms to do business in this country just now, but 
for special labour-saving machines there is always an 
outlet, although for the moment even they are in small 
request on account of the prevailing slackness. Motor 
car manufacturers have been the best customers, but after 
the rush to consign vehicles to England to escape the 
McKenna duties there is a decided decline in that branch, 
which has been accentuated by the holiday season. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office. 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication : 


STEAM GENERATORS. 

234,917. March Ilith, 
AND LIKE STOKERS, 
Bolton. 

The object of this invention is to prevent an undesirable leakage 
of air upwards into the furnace or leakage of products of com 
bustion downwards at the sides of the grate adjacent to the fur 
nace walls. The side links A of a chain grate are sealed by means 
of one or more sealing bars B arranged along the grate and having 


1924 IMPROVEMENTS IN CHAIN GRATE 
Alfred William Bennis, of Little Hulton, 


N? 234,917 
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sealing surfaces ( and D bearing against the side wall of the 


link by means of spring levers E mounted by means of screws I 
on the base of the frame member H. A stop K is provided to 
prevent excess movement of the sealing bar B towards the grate 
In certain cases it may be desirable to make the levers E rigid 
or partially rigid, in which case the sealing bars B are kept up 
to the side of the link by means of helical springs L arranged on 
stop pins M mounted on the levers E.—June 11th, 1924 


235,103. January 10th, 1925.—IMPROVEMENTS IN AND Con 
NECTED WITH BorLer GAvuGE GLasses, Babcock and Wilcox 

Ltd., of Babcock House, Farringdon-street, London, E.C. 4 

A gauge glass constructed in accordance with this invention 
has inclined segments A which permit light from a source (not 
shown) to pass upwards between them. C is a reflector. 
on the frame B adjacent to the inclined light shields A is a pair 
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of coloured glass beads E, which are brilliantly illuminated by 
the light passing between the inclined shields A and indicate 
on the front of the fitting points on the horizontal line represent 
ing the working level at which the water should be kept. Addi 
tional beads or prisms may be provided near the top and bottom 
of the fitting for indicating safe working limits.—June 11th, 1925 


INTERNAL COMBUSTION ENGINES. 

235,035. July 31st, 1924.—-INTERNAL ComBUSTION OPERATED 
Air Compressors, James Dunlop, 287, Duke-street, Dennis 
toun, Glasgow. 

This invention relates to internal combustion operated air 
compressors with two or more cylinders working on the double 
port two-stroke principle. The objects of the invention are to do 
away with having to provide separate scavenging pumps for the 
combustion chambers and to avoid the necessity of closing the 
erank case. Each cylinder has two diameters A and B respec 
tively and is fitted with a trunk piston C. The annular space D 
formed by the junction of the two diameters on the piston and 
cylinder forms the combustion space, which is provided with 
inlet and exhaust ports E and F. The top of the piston is closed 
by a cylinder cover G which is furnished with an inlet valve H 
and a delivery valve K. L is a delivery air main, into which 


air flows from the various cylinders, and M is a connection to the 
combustion space through which scavenge air is supplied 
By suitably proportioning the two diameters of the cylinders, 
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Mounted | 











external flange so as to close a 


one half of the total number of cylinders can, it is claimed, be 
used for the delivery of compressed air for power transmission 
purposes while the other half supplies compressed air to the 


N® 235,035 











combustion chambers of all the cylinders for scavenging pur 

poses.—June llth, 1925 

224.539. November 6th, 1924 IMPROVEMENTS RELATING TO 
CYLINDERS OF INTERNAL ComMBUsTION ENorINes, Fiat 


Societa Anonima, 250, Via Nizza, Turin, Italy 
The invention here described relates to a method of providing 
a renewable part of the liner in an internal combustion engine 
The liner is pressed into the cylinder jacket A in the usual 























manner, but is formed of two parts, an upper C and a lower B, 
NY 224,539 
os : 
e 
D- 
wets 
| 
| 
$5 ' 3 
which are held together by bolts D that pass through an 


spigoted joint. The length of the 
upper renewable liner coincides with that part of the liner which 
is in frictional contact with the piston rings. The arrangement 
is claimed to lengthen the life of the main liner by providing a 
means of making the upper part of the liner of a material which 
is highly resistant to heat stresses and at the same time possesses 


good wearing qualities.—June 11th, 1925 


TELEGRAPHS AND TELEPHONES. 


234,895. March 3rd, 1924.—IMPROVEMENTS IN MICROPHONES. 
Henry Joseph Round, of 9, Woodbury-crescent, Muswell 
Hill, London, N 

A microphone constructed in accordance with this invention 
is shown in the accompanying illustration A is the microphone 
coil, B an annular paper support, and C and D are the poles of 


N° 234,895 


A 








ous 


A = 


@ magnetophone magnet or electromagnet. The coil and support 
are suspended between the magnet poles. The weight of the 
wire forming the coil is approximately equal to the support, 
which is composed of tissue paper, the wire being composed of 
aluminium. The lower illustration shows the microphone con 


nected to an amplifier.—June 4th, 1925. 
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DYNAMOS AND MOTORS. 


235,046. August 15th, 1924.—IMPROVEMENTS IN AND RELATING 
ro A Rotor ror Evecrricar. Macurnes, Wilhelm Regelein 
and Richard Sameith and Thyssen and Co. Aktiengesell- 
schaft, all of Milheim/Ruhr, Germany. 

The keys for holding the coils of electrical machines in position 

n accordance with this invention are shaped as shown at A, 


N? 235,046 
A 


underlayers being inserted at B in the usual way. The coil 
holders D are anchored in the rotor core and are pulled outwards 
in a radial direction. At places where iron pole pieces E take 
the place of the coils the keys A can be tightened by screws F.- 

June Vth, 1925. 


BATTERIES AND ACCUMULATORS. 


234,921. March 12th, 1924.—-IMPROVEMENTS IN OR RELATING 
ro Sroracre Barreries, Frederick John Brown, of Parson- 
age Croft, Bakewell, Derby. 

It is proposed to separate the positive and negative plates A 
and B by closely woven materials, such as narrow and thin strips 

of wood C in combination with a wood or porous diaphragm D. 
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A thin sheet or mat of thin strips of woven wood C is placed 
against the surface of the positive plates A on each side and 
a thin sheet of porous wood or perforated ebonite or celluloid or 
any other form of porous diaphragm D is then placed against the 
negative plates.—June 11th, 1925. 


MISCELLANEOUS. 


234,947. April 3rd, 1924.—IMPROVEMENTS RELATING TO 
ReToRT Settines, Herbert John Toogood, of The Poplars, 
Elland, York; and Robert Dempster and Sons, Ltd., of 
Rose Mount Ironworks, Elland. 

This invention relates to retort settings and has for its chief 
object to construct them in a manner which will provide for 
expansion both thermal and after expansion or growth which 
takes place in the refractory material of which the settings are 
composed. The joints A between the various rows of bricks in 
the combustion chamber arch B and stay wall C are made of 
refractory clay and are proportioned in thickness in relation to 
the bricks; the smaller the brick chosen the better the con- 
version of silica in manufacture. D and E indicate spaces which 
are left between the ends of the bricks. The latter are arranged 


N* 234,947 


transversely across the stay walls as headers instead of being 
arranged longitudinally according to the ordinary practice, 
thereby diverting the growth into the flue and offering more 








joints to absorb expansion in the line of the wall for a given size 

of brick. The portion of the stay wall which immediately 

surrounds the retort is built up solid. G and H indicate the 
staggered edges of the bricks which form the edges of the stay 
wall, the bricks H in the example shown only coming into contact 

with the adjacent pier wall. The spaces K between the bricks H 

and the ends of the adjacent bricks are left open so that the 

bricks H can accommodate themselves by shearing the clay to 
variations produced by the expansion or growth of the stay wall, 
whilst maintaining at all times the support to the retorts.—Jun: 

11th, 1925. 

234,985. May 24th, 1924.—IMpROveMENTs IN Ring Lusrt- 
CATED BEariNnes, Samuel Milne, of 38, Lander-road, Edin- 
burgh. 

The improved oil ring system of lubrication described in this 
specification ix particularly applicable to the lubrication of 


N? 234,985 


bearings of large diameters and running at low speeds, As shown 
in the drawing, the inner surface of the ring is formed with 
retaining flanges and teeth cut inside the ring engage with 
corresponding teeth on the shaft.—June llth, 1925. 


235,010. June 18th, 1924.—IMPROVEMENTS RELATING TO 
THRovGHWAY Vatves, Robert Addy Hopkinson and J. 
Hopkinson and Co., Ltd., both of Britannia Works, Hudders- 
field. 

This invention relates to the manufacture of throughway 
valves with casings formed by a stamping operation to ensure 
the production of sound bodies free from blow-holes or similar 
defects. The valve body or casing A is stamped from a block 
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of metal and is then drilled through at B midway between the 
flanged ends, and at right angles to the axis of the valve the 
through-way aperture C is also produced by drilling. The drilled 
passage B is opened out to a rectangular shape by slotting or 
broaching. A recess D is formed in the base of the casting having 
a diameter greater than a diagonal of the rectangular recess B and 
a screwed plug or cap E is secured in the recess.—June 11th, 


925. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Str Freperick Hatsey has been elected vice-chairman of 
the Thames Conservancy Board in place of the late Sir Robert 
Buckell. 


W. E. Burnanp Anp Co. ask us to announce that they have 
removed from Chippinghouse Works, Lowfields, to Duo Works, 
66/106, Shoreham-street, Sheffield, to which they request that 
all communications should now be sent. New telephone numbers, 
4850 and 2166. 


Tue Lorp PrestvENT oF THE CouNCIL has appointed Mr. R. 8. 
Pearson, C.I.E., F.L.S., Forest Economist, Forest Research 
Institute, Dehra Dun, India, to be Director of Forest Products 
Research under the Department of Scientific and Industrial 
Research. Mr. Pearson will be in charge of the Forest Products 

Laboratories, in which pure and applied scientific 
research will be carried on to meet the practical needs of the 
using industries and of Departments of State. 


WE are informed that Thos. W. Ward, Ltd., of Sheffield, have 
purchased the Mars Ironworks of George Adams and Sons, Ltd.., 
at Wolverhampton, for the purpose of dismantling. The firm 
was established in 1867 by George Adams, Richard Morris and 
Abraham Bennett. This partnership was dissclved in 1874 and 
the business was continued as George Adams until 1879, when 
the title was changed to George Adams and Sons. In 1894 the 
business was turned into a private limited company under its 
present style. 





A TREPANNING TooL.—A simple trepanning tool has been sub- 
mitted to us for inspection by Fry’s (London), Ltd., 46, Upper 
Thames-street. It consists of a circular cast iron shell, within 
which is fitted a cast iron ring which can be expanded by a 
screw. Between these two members a serrated band, like a 
hack saw blade, is firmly clamped. Through the centre of the 
shell there passes a square-headed twist drill, which can be used 
in an ordinary brace or otherwise as desired. The device is very 
simple and ought to prove very serviceable for thin plates. 





DUSTRY AND COMMERCE. 


| Hall, Folkestone. 
| be diseussed :—** Municipal Works at Folkestone,’ by Mr. A. EF. 


| Works,”* by Mr. E. Carlen Fawcett, A.M. Inst. C.E. 11 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this — on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


CONFERENCE OF WoMEN IN Science, In- 
British Empire Exhibition, Wembley. 


INTERNATIONAL 
SATURDAY, JULY 18ra. 


AND County EnNortneers.—East 
meeting at Loughborough. 


INSTITUTION OF MUNICIPAL 
Midland District annual general 
10 a.m. 
or Municipat aNp County ENorineers.—Town 
South-Eastern District meeting. Papers to 


INSTITUTION 


“ Folkestone’s New Sea Outfall 
a.m. 


Nichols, M. Inst. C.E.; and 


WEDNESDAY, JULY 29ra. 
ENGINEERING 


ll a.m 


Patace Scuoon or Practica 
19 158th award of certificates. 


CRYSTAL 
London, 8.F 








CONTRACTS. 


Sir WitiiamM ArRROL and Co., Ltd., have received from the 
Union of South Africa an order for the coaling plant at the Bluff, 
Durban (Natal). The plant will consist of a large travelling bridge 
transporter fitted with two crabs, each arranged either to operat« 
3}-ton capacity grabs, or 6-ton capacity buckets for handling 
coal. In addition, the. firm is supplying the electric travelling 
hoppers of 120 tons capacity. 


Recent orders received by the General Electric Company - 
Ltd., for Osram lamps include a three-year War Office contract 
for Osram vacuum lamps for home commands, another for Osram 
gas-filled lamps for home commands and stations abroad, and a 
six months’ contract from the L. and N.E. Railway, Northern 
Seottish Area, for Osram vacuum and gas-filled lamps and 
Robertson carbon filament lamps 








THe UNIvVersiry oF SHerriecp.—The Shetlield University 
Council at its meeting on July 10th made the following appoint- 
ments :—(1) Mr. I. C. F. Statham, B. Eng. (Sheffield), M.I. 
Min. E., F.G.S., to the Chair of Mining; (2) Mr. George T. 
Clapton, M.A. (Sheffield), to a Lectureship in French; (3) 
M. J. Lonjaret, L. es L. (Lyons), to an Assistant Lectureship in 
French: (4) Mr. N. M. H. Lightfoot, B.A. (Cantab.), to an 
Assistant Lectureship in Mathematics ; (5) Mr. Joseph Jenkins, 
B. Eng. (Belfast), to an Assistant Lectureship in Civil Engineer- 
ing; and (6) Miss Esther Lowe, B.Sc. (Liverpool), to post of 
Assistant in Zoological Department. 


Dersy Ratmtway Institute Rapto Society.—A pleasant 
time was spent on Saturday afternoon, July 4th, by members 
and friends of the Derby Railway Institute Radio Society of 
the L.M. and 8S. Railway, when they visited the works of the 
D.P. Battery Company, Ltd., Bakewell. On arrival, afternoon 
tea was provided in the new club room on the recreation ground. 
Afterwards the ladies of the party watched a cricket match 
which was in progress, while the others were conducted round the 
works by members of the staff. Cells for large Post Office batteries 
with a capacity of 5000 a.h. and capable of being increased to 
about 10,000 a.h. were seen ready for dispatch, also ** Katha 
submarine batteries to a total weight of something like 
The large water wheels which provide most of the 
charging purposes attracted particular 


node > 
300 tons. 
current for forming and 
attention. 


ASSOCIATION oF SPrecial LIBRARIES AND INFORMATION 
Bureavux.—Following a highly successful conference held at 
High Leigh, Hoddesdon, in September, 1924, of those interested 
in special libraries and agencies for the collection, treatment and 
distribution of information, a representative Standing Committee 
was appointed to ensure continuity of the work and to arrange 
for a second conference. The Standing Committee has been 
fortunate in obtaining assistance from the Carnegie United 
Kingdom Trustees, and the proceedings of the first conference 
have just been issued. The Committee has decided to name the 
body thus called into being “The Association of Special 
Libraries and Information Bureaux.’’ The second conference 
of the Association will be held at Balliol College, Oxford, during 
the week-end September 25th to 28th next. Full particulars 
can be obtained from the Organising Secretary at the offices of 
the Association, 38, Bloomsbury-square, London, W.C. 1. 


Tue InstiruTION OF MINING AND MeTaLiurcy.—We are 
asked to publish the following notice, which has just been 
circulated by the Institution of Mining and Metallurgy : 
Statements referring to the Institution of Mining and Metal. 
lurgy contained in a recently published book entitled ‘‘ Money 
and Mines,’ by Hugh Frederick Marriott, have been brought 
to the notice of the Council. Mr. Marriott, as stated on the title- 
page of the book, is a past-president of the Institution, and he 
is still an ex-officio member of the Council. The following is a 
quotation from page 96 of the book :—* The usefulness of the 
Institution of Mining and Metallurgy would be much greater if it 
included within its purview character as well as competency. 
It possesses a power of expelling members guilty of unprofessional 
conduct, but this power is rarely exercised. The question that 
has really to be faced and decided is whether the Institution 
exists to maintain and improve the status of the mining pro- 
fession as a whole, performing the same services for its members 
as the Law Society does for solicitors and the General Medical 
Council for doctors, or whether it exists to promote and protect 
the selfish interests of its members like a trade union.” The 
Council take grave exception to the words quoted above, which 
Mr. Marriott has been requested, by resolution unanimously 
adopted at a largely attended special meeting of the Council, to 
withdraw without qualification. The statements quoted anc 
the inferences to be drawn from them are in entire disaccord with 
the practice and procedure of the Council, with which Mr. 
Marriott is fully conversant. Having regard to his stated posi- 
tion, the Council, in order to avoid any possible misappre- 
hension, desire it to be known that they have not been in any 
way, directly or indirectly, associated in the preparation of Mr. 
Marriott’s book. 
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A Seven- 


The Transmutation of Metals. 


Day Journal 


AMONG the alchemists mercury was regarded with 
an especial veneration. Its nature was a puzzle. 
Some held it to be a metal, a form of silver, argentum 
rvivum, while others classed it with bismuth, arsenic 
and sulphur as a half metal. Later, it was believed 
to be one of the three primitive elements from which 
all matter was made, and in particular to be an essen- 
tial part of all metals. It was sometimes called the 
mother of Very curiously, the alchemists’ 
views are in some respects being confirmed by modern 
It is exactly a year since we recorded that 
Miethe, of Berlin, claimed to have 
covered particles of gold in a mercury vapour lamp, 
after current had been passed through it for a pro- 
longed period. Subsequently, reports were received 
from Japan regarding a similar experiment. These 
reports have now been confirmed by the letter from 
Mr. H. Nagaoka, of the Institute of Physical and 
Research, Tokyo, which appears in the 
current Nature. Gold has an atomic weight 
of 197.2 and mercury one of 200.0. By the applica 
tion of an intense electric field to mercury it is con 
ceivable that the commotion up in the 
may cause some of the electrons and protons to escape 
from the nuclear boundary, the mercury atoms thereby 
changing to gold atoms, somewhat in the manner of 
disintegration. Mr. Nagaoka and 


metals. 


research. 
Pre fesse | 


Chemical 
issue of 
» 


set 


radio-active 


colleagues, using a tungsten and a mercury electrode, 
bombarded-the mercury with a very heavy discharge | 


for ten to fifteen hours. Every precaution possible 
was taken to free the materials used from all impurities 
and to avoid the presence of gold accidentally in any 
of the vessels used. When the mercury was distilled 
afterwards a minute quantity of a white metal was 
left behind as a residue, but the quantity was too small 
to be tested chemically. When, however, the glass 
distillmg flask was repeatedly to 600 deg., 
numerous ruby-coloured spots were formed on its 


heated 


sides, and under a magnification of 2500 the features 
characteristic of ruby glass as made with genuine 
gold were clearly revealed. Sometimes, even, the 
glass was found to be covered with a thin film of fine 
gold particles, densely distributed. At present, 
Mr. Nagaoka says, there is no prospect of producing 
gold economically from mercury, but the transmuta- 
f other metals by similar means may have a 
significance. He hopes 


tion 


commercial and scientific 


that the experiments will be repeated with more 
powerful means than are available in the Far | 
East 


Canal Developments. 


FrRoM time to time we hear of energetic and exten- 
sive proposals for the rehabilitation or development 
of the country’s inland waterways, but for one reason 
or another the schemes seem slow to come to fruition. 
The reason is, we suppose, to be found in the fact that 
the trade of the country at the present moment is 
insufficient to keep the railways fully employed, and 
that the Government, to whom in nearly every 
instance the promoters of the canal schemes look for 
financial help, is loth to take any step that would 
make the position of the railways, from the point of 
view of traffic, worse than it is to-day. However that 
may be, the National Council of Inland Waterways 
does not despair of carrying its case. Meeting at Bir- 
mingham last Saturday, it agreed to call a special 
conference at Birmingham in October to examine the 
question of canal policy, and to draw up proposals 
for submission to the Government. The Conference, 
it is intended, will include representatives of every 
section of industry throughout the Midlands and the 
North. The Council recorded its conviction that the 
Government should be prepared to co-operate in 
canal improvement schemes during the coming winter, 
with the object of finding employment for many men 
now out of work, and as a means of enlarging the 
country’s transport facilities. It intended that 
representations to this effect shall be made to the 
Ministry of Transport. 


1s 


The Ebb and Flow of Population. 


THE publication of an official analysis, based on the 
census figures of 1921, showing the daily ebb and 
flow of population from and to large centres of manu- 
facturing, distributing and commercial activity, 
emphasises, if any emphasis be needed, the peculiar 
nature of the London traffic problem. The City of 
London stands easily at the head of the districts or 
centres having a much larger population. by day than 
by night. The night population of the famous “ one 
square mile ” is, according to the census analysis, but 
13,709, but during the day it rises to 436,715, or nearly 
thirty-two times as great. The city of Westminster 
comes next with an inward flow of 244,406 persons, 
which makes its day population about 2} times as 
great as its night. Outside the London area, Wallsend, 
among towns of more than 20,000 inhabitants, shows 
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that period there has been no single year in which 
less than a million and a-half working days have been 
lost through strikes or disputes, and in several years 
the time lost was far in excess of that figure. Thus 
in 1921 there were 763 disputes of a serious nature, 
which involved 1,801,000 workmen and 85,870,000 
days’ work was lost. In 1912 as many as 30,800,000 
working days were lost, and the disputes of 1920 cost 
16,000,000 days. It is noteworthy that the time lost 
during 1922 and 1923, when the shipyard strikes were 
in progress, was only 9,000,000 days ; while the coal 
strike of 1921 caused the miners alons to 
72,000,000 days. Taking an average over the past 
fourteen years, it appears that about two out of every 
three strikes arose out of wages questions, and that 
less than one in six was concerned with the employ 
The remainder 
working 


but the increase, a mere 24 per cent., is insignificant 
compared with the figures for London. Manchester 
is well down the list with a day increase of but 10 per 
cent. At the opposite end of the scale, Leyton, 
Hornsey and other centres round London show the 
greatest decrease with a day population of about 
25 per cent. less than the night. This daily ebb and 
flow of population is entirely non-productive, so far 
as our individual and national prosperity is concerned. 
It is indeed a source of very considerable waste. Not 
only does it entail the retention of many possible 
producers in purely transporting duties, but it calls 
for the duplication of ‘many costly public services, 
such as sewerage, water supply, lighting and heating 
and fire prevention. Compared with the conditions 
when the merchant or manufacturer, | 
| ment of particular classes of persons. 
were distributed between hours of labour, 
arrangements, trades union principles, and similar 








of former times, 
his family and his assistants lived within or over the 
workshop or office, the conditions modern life 
impose on industry and commerce a vast overhead | 


of 


load of inefficiency, which has to be neutralised each | causes. About one-fourth of the disputes ended in 
| day before any profit can be earned. The picture isan | favour of the workpeople, less than one-third in 
unsatisfactory one from many points of view. It is favour of the employers, and the remainder were 


ended by compromise. By far the largest number of 
disputes were settled by direct arrangement between 
the parties concerned, rather than by conciliation or 


relieved only by the knowledge that the factors that 
have created it are in other directions active in making | 
the earning of a livelihood and somethiag over easier 
arbitration 


to an increasing number of people. 


Railway Developments in Eastern Kent. 


| Coke Oven Practice. 
| 


ACCORDING to Sir Arthur Duckham, a wide adoption 
| of the most recent coke oven practice would reduce 
| the price of oven coke three to five shillings per ton, 

as compared with the present cost of making coke in 
ovens of pre-war design, and with plants hastily 


A BEGINNING has now been made with the recon 
struction work on the Ramsgate and Margate section 
of the Southern Railway, which was briefly referred 
| to in our issue of the 10th inst. A new section of line, 


|} about 14 mile long, half in a cutting and half on an | 
| installed during the emergency 
| 


embankment, is to be constructed to connect the | ™ . period of the war. 
| South-Eastern line from Ashford with the Chatham Visitors to America and Germany are, he says, simply 
and Margate Kent Coast line. The old Ramsgate amazed at the great developments in coke oven prac- 
Town Station will then be closed down, and part of | tice which have recently taken place in those 
the existing track will be used for the construction of | Countries. Why is it, he asks, whilst Germany is 


| building new coke ovens in large numbers, only one 
or two orders for such ovens have been placed in this 
’ In this con 


approach ways to an entirely new station, which is 


to be built at St. Lawrence. Further along the new += 
country during the last fifteen months 


section a station at Dumpton Park will be built. | : 
After the new line is in service the old station at | Bection some interesting facts regarding American 
. , "AC e were 7e , . 7 >K . 
Ramsgate Harbour will be shut down, together with coke oven practice were given by Mr. C. P. I inn, at the 
the short section of line which passes under part of recent Leeds meeting of the Society of ( hemical 
the town in a small and smoky tunnel. Eventually Industry, in & paper entitled ‘ The Disposal of Coke 
Oven Gas for Public Supply. In 1920 the total 


the existing loop line from Ramsgate Town Station 
to Margate Sands will be abandoned, save for a short 
length near Margate, which is to be reserved for goods 
traffic. The Margate passenger traffic 
will at Margate West Station, which 
to be improved. The work of making the new line is 
in the hands of Sir Robert McAlpine and Sons, and 
| it is hoped that the alterations will be completed in 
The new con- 


amount of surplus gas from coke ovens sold in America 
reached nearly half that produced, and exceeded by 
five times the volume of gas generated in gas retorts 
Since 1916 the amount of coke oven gas used has 
nearly been doubled, while the amount sold for public 
purposes has increased three times. Moreover, smoke 
less fuel produced by the by-product oven is finding 
a good market for domestic use and for central heating 
plants in large buildings. Reviewing these facts and 
the present critical position of the home coal and coke 
industry, Sir Arthur Duckham, at the meeting referred 
to, called attention to the necessity of economical by- 
product working and the use of the surplus gas from 
the coke ovens for towns supply. Some areas had, he 
said, made use of this cheap source in order to meet 
their gas requirements, but many more had neglected 
the opportunity, and the development of the use of 
coke oven gas in Great Britain had been slow. With 
economical by-product working there was no doubt, 
he said, that the cost of blast-furnace coke could be 


and mineral 


be centred is 


time for next season’s summer traffic. 

| nection will undoubtedly give improved communica 
tion between Ramsgate, Broadstairs and Margate, 
and should equally prove advantageous for the ex- 
change of traffic between the Thanet and South- 
Eastern areas of the Southern Railway system. 


Supply and Utilisation of Research Workers 


A REPORT by the Research and Inventions Com- | 
mittee of the British Science Guild, published this | 
week, deals with the supply of trained scientific research | 


workers and the utilisation of their services in industry. | reduced, which reduction in time would affect bene 
The Committee is of the opinion that though the | ficially the price of pig iron and steel. 
funds at the disposal of the Department of Scientific 
and Industrial Research are considerable, they are not i 
adequate to the needs of our industries as judged by The Cunard Liner Alaunia. 
the standard set in the United States. It considers 
THe new Cunard liner Alaunia sails to-day 


that industry as a whole does not promote or support 
research work as it should, and remarks that at present 
there a considerable amount of unemployment 
among recently trained research workers, particularly 
among research chemists. It not look to the 
larger undertakings to remedy the situation—for 
most of them already realise the full value of scientific 
research—but to the hundreds of smaller firms en- 
gaged in industries already provided with research 
associations, which, if fully developed, could utilise 
the of many additional research workers. 
As an encouragement to such firms to support their 
associations, the Committee suggests that the Govern- 
ment should allow sums devoted to research work to 
be classed as trade expenses for the purpose of taxa- 
tion. Among other schemes for increasing the volume 
of research work undertaken in this country, the Com- 
mittee expresses approval of that already in force 
at Bristol University, under which an industrial firm 
endows for two years a research student who works 
on some special investigation in the University 
laboratories. It also strongly recommends the forma- 
tion of a permanent expert advisory committee to 
examine the claims of industrial inventions, to decide 
their probable industrial value, and to arrange, if 
thought fit, for their trial on a large or completely 
commercial scale. 


Friday—from Liverpool on her maiden voyage to 
Quebec and Montreal vid Belfast, under the 
mand of Captain J. G. Saunders. She is a two-class 
liner of the intermediate type, which has proved so 
successful in the North Atlantic service of the Cunard 
Company. The Alaunia was laid down at the Clyde- 
bank yard of John Brown and Co., Ltd., in 1920, but 
work on her was delayed, and it was not until February 
7th of the present year that she took the water. A 
few weeks ago, after running successful trials on the 
Clyde, she arrived in Liverpool to fit out for her first 
voyage. Her length overall is 540ft., with a breadth 
of 65ft., a depth of 43ft., and a gross tonnage of about 
14,000. Besides excellent accommodation for 520 
first-class ‘and 1040 third-class passengers, in addition 
to officers and crew, 319 in number, the Alaunia has 
a cargo capacity of some 400,000 cubic feet distributed 
in four main holds. As regards comfort and charm 
in the public rooms and excellence of the cabin 
accommodation, she accords fully with the high 
standard which we associate with both her builders 
and owners, whilst the most up-to-date safety and 
navigation devices have been fitted. The twin-screw 
propelling machinery consists of double reduction 
geared turbines designed for a total output of 8500 
| shaft horse-power at a propeller speed of 90 revolu- 
tions per minute. The machinery is rated to give the 
vessel an average sea speed of about 15 knots. 

is raised in two double-ended and two single-ended 
boilers with a total heating surface of 19,900 square 
feet, designed to work at 220lb. per square inch 
pressure. The boilers are fitted with oil fuel burners 
on the WAllsend-Howden system. It is noteworthy 
that the Alaunia is the thirty-first ship which has been 
built at Clydebank for the Cunard Steamship Com- 
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Lost Time in Industry. 





THE extent to which industrial disputes affect the 
productive output of this country is well illustrated 
by some statistics published in the current issue of 
the Ministry of Labour Gazette. The information given 
concerns the whole of Great Britain and Northern 





the greatest increase of day over night population, 





Ireland, and covers the past thirty-two years. During 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 


By E. L. AHRONS, M.I. Mech. E. 
No. XXX.* 


FERIOD 1876 TO 1881 (continued.) 


Six Wheels Coupled Passenger Tank Engines.—The 
0-6-2 tank engine with trailing radial axles, now to 
be found on most British and many Dominion rail- 
ways, made its first appearance on the Lancashire 
and Yorkshire Railway in December, 1879, when 
W. Barton Wright rebuilt an old goods engine with 
side tanks, and to obtain sufficiently large tanks 
and bunker added a Webb radial axle at the back. 
Barton Wright’s new type was adopted by Webb in 
1881 at Crewe. 

The later and larger 0—6—2 tank engines of the L. and 
Y. Railway, built by Kitson in 1881 and Diibs in 
1882, are shown in Fig. 232. The engine illustrated— 
No. 253—was sent by Kitson and Co. to the 1881 
Stephenson Centenary at Newcastle. The class, which 
consisted of 54 engines, was intended for heavy pas- 
senger work in the Manchester, Oldham, and Roch- 
dale district, on which the gradients are exceptionally 
heavy. The cylinders were 17}in. by 26in. : coupled 
wheels, 5ft. lin. ; radial wheels, 3ft. 7}in. diameter ; 
wheel base, 7ft. 3in. 6ft. Sin. + 6ft. = 19ft. llin. ; 
total heating surface, 1021 square feet, of which the 
fire-box provided 85} square feet ; pressure, 140 lb. ; 
weight in working order, 49 tons 7 ewt., of which the 
radial axle carried 9} tons. The tank capacity was 
1200 gallons. 

The main purpose of the 0—6—2 design was to provide 
additional coal and water space. It has sometimes 
been stated that the radial trailing axle improves the 
curving property of the engine. This is the case only 
when the engine is running bunker first and the 
radial axle leads, but when running chimney first it 
is frequently detrimental, since the controlling force 





FIG. 232--L. AND Y. TANK ENGINE, 1881 


at the trailing end levers the front of the 
outwards, and adds to the flange pressure of the outer 
leading wheels on a curve. There have been cases of 
0-6-2 tank engines, which were not satisfactory on 
roads with severe curves, on which they had to be 
replaced by 0-6—0 tank engines. 

0-6-0 Type.—-A few characteristic 
and notable engines of the 1876-1881 period may be 
briefly mentioned. 

One of them is 8. W. Johnson’s express goods 
engines for the Midland Railway which _ first 
appeared in 1878, when Diibs built twenty- 

1376. The ‘‘ express *’ goods engines 


engine 


Goods Engines 


Nos 1357 to 
had larger wheels, 5ft. 2}in. diameter, than those 
previously used in Johnson’s Midland engines, which 
were 4ft. 10in. They were the first engines on the line 
to have steam brakes. The cylinders were 17}in. by 
26in. ; wheel base, 8ft. 8ft. 6in. ; fire-box heating 
surface, 110 square feet ; total, 1313 square feet ; 
grate, 174 square feet ; pressure, 140 lb.; total weight 
in working order, about 37 tons 18 ewt. 

In their day they were probably the best express 
goods engines in the country, and they were most 
beautifully finished. It has been suggested that 

finish ’’ is not a commercial proposition. This may 
be to-day, when less ‘fitting’? is done than 
formerly and essential dimensions are machined to 
gauges and there hand work. But it was 
not the formerly, when * finish ” 
invariably meant that excellent workmanship had 
been put into the engines. Certainly the perform- 
ances of Midland engines 1357 to 1376 were on a 
par with their “ finish.’ Most of them were stationed 
at Manningham (Bradford), and amongst other duties 
worked the fast express goods and wool trains between 
that place and London at average booked speeds of 
about 35 miles per hour. There were four of them on 
these trains each night, two up and two down, the 
mean distance being about 200 miles. The drivers 
were exceedingly proud of them, and had to record 
few entries against them in the shed repairs 
book. They also worked a large number of fast 
excursion trains, Thirty similar engines were built 
by R. Stephenson and Co., 1880—1, one of which the 
firm sent to the Stephenson Centenary. The total 
heating surface of these locomotives was 1223 square 
feet, and they were built to carry 150 |b. pressure. 
A number of them did very good work from the 
London end. 

Some North-Eastern express goods engines by 
E. Fletcher, of which eleven were built at Darling- 
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ton, 1880-1882, had large wheels 5ft. 8in. diameter 
and l7in. by 26in. cylinders. They were employed 
on the East Coast express goods trains between York 
and Newcastle, and also on heavy excursion trains, 
for which they were fitted with the Westinghouse 
brake. The wheel base was l6ft. 6in.; pressure, 
140 Ib.; weight, about 36 tons. One of these engines 
was sent by the company to the Stephenson Cen- 
tenary. 

The L. and N.W.R. engine—-Fig. 233—the first of 
which was built at Crewe in 1880 to F. W. Webb’s 
designs, is of interest in that it was the earliest main 
line engine in this country to have Joy’s valve gear. 
Other new features were the ashpan with water 
bottom, and the now well-known firehole without the 
solid ring, the design of which appeared a year or two 
previously. These details will be mentioned later. 
The cylinders were 18in. by 24in., with valves on the 
top, the latter being of the Trick type, with interna] 
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FIG. 233--L. AND N.W. GOODS ENGINE, 1880 


passage. The wheels, 5ft. Ijin. diameter, were of 
cast iron in the first ten engines of 1880-1883, but in 
subsequent engines, from 1887 onwards, cast iron 
was discarded. Wheel Tit. 3in. Sft. 3in. ; 
boiler in two rings of ™ 32. steel plates, 4ft. 2in. 
diameter outside the larger ring ; heating surface of 
fire-box, 94.6 square feet ; total, 1079-8 square feet ; 
grate, 17.1 feet ; 140 lb. ;_ total 
weight, 33 tons 7 ewt. The smoke-box tube-plate was 
of copper in the earlier engines. The two lengths ot 
coupling rod were jointed together on the outside 
erank pin as in J. F. Stephenson’s method—Fig. 
218 ante. The inside crank pins were 5}in. long 
by 7jin. diameter, the unusual length being made 
possible by the of excentrics, and the 
placing of the cylinder centres only lft. 10in. apart. 
The crank webs were 5in. wide on the inside and 4}in. 
the outside of the big end. The trailing end was 
spring These the 
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square pressure, 
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earried on a transverse became 


to the 7ft. gauge in a similar manner, and when the 
final abolition of the broad gauge took place in May, 
1892, they were easily re-converted, after which 
they appeared as double-framed engines with outside 
coupling rod cranks. These engines had 5ft. wheels, 
17in. by 24in. cylinders, 1212 square feet of heating 
surface and 140 lb. pressure. 

Goods Engines, 2-6-0 Type.—-For the first time in 
the history of British railways, the ‘* Mogul,”’ o: 
2-6-0, goods engine with leading pony truck, made its 
appearance in 1879, when fifteen engines—-Fig. 235 

-were built by Neilson for the Great Eastern Rail 
way. The general design was made by W. Adams 
before he left Stratford for the London and South 
Western Railway, but modifications in the details 
embodying various American features were made by 
his successor, Massey Bromley. The slide valves 
were above the cylinders, and of Webb's circula: 
pattern. They were worked by inside Stephenson 
motion and the rocking shaft seen in the illustration 
immediately behind the smoke-box. Single slide 
bars, introduced by Adams on the G.E.R., but 
derived from the practice of Diibs and Co., were used. 
The pony truck was of somewhat complicated con 
struction, which it would be impossible to describe 
clearly without drawings. Those interested will 
find plans in Engineering, January 23rd, 1880. 
Suffice it to say that the weight was transferred by a 
system of beams to a hollow cylindrical plunger 
resting on a rubber pad lying in a cradle immediately 
above the truck axle. Instead of a swing beam, 
there were two transverse laminated springs. The 
ends of the latter were connected to three-point 
T-headed links, the two upper pins of which bope on 
a transverse frame connecting the axle-box@, and 
controlled the lateral movement. This pony truck 
was a copy of one then in use on the Pennsylvania 
The driving tires were originally flangeless, 
but were soon afterwards replaced by flanged 
tires. The first five engines had additional 
boxes on the boiler, as shown, after Adams’s North 
London practice, but they were also removed afte: 
a few months’ service. Steam brakes were also pro 
vided. The cylinders were 19in. by 26in.; coupled 
wheels, 4ft. 10in.; truck wheels, 2ft. 10in. diameter ; 
wheel base, 7ft. 5in Tit. 3in Sit. 6in. 
23ft. 2in. The boiler barrel, llft. 5in. long by 
4ft. 6Jin., outside diameter, contained 240 l}in. tubes; 
fire-box heating surface, 102 square feet; total, 
1393 square feet; grate, 17.8 square f pres- 


teet ; 
sure, 140 lb.; weight in working order, truck 8 tons 
10 ewt., leading coupled 
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12 tons 11 ewt., driving, 
13 tons, trailing 12 tons 11 ewt., total 46 tons 12 ewt. 

These engines were by no means a success. They 
were intended for heavy coal traffic between London 





FIG. 234--M.8. AND L. HEAVY GOODS ENGINE, 


standard main line goods engines, and about 300 
were constructed up to 1901. 

Fig. 234 shows Charles Sacré’s heavy goods engines 
of 1880-1885 for the Manchester, Sheffield and 
Lincolnshire Railway, of which sixty-two were built 
at Gorton Works. They were of the double-framed 
type, with very solid outside plate frames, to which 
reference will be made in a subsequent section. 
Cylinders, 17}in. by 26in.; diameter of wheels, 
4ft. 9in.; wheel base, 15ft. 2in.; diameter of boiler, 
4ft. 5in.; fire-box heating surface, 87.5 square feet ; 
total, 1229 square feet; grate, 18} square feet ; 
weight in working order, about 40 tons. The pressure 
was only 130 1b., the standard in nearly all Sacré’s 
engines, except those of the 4-4-0 type previously 
described, and the later “‘ singles.”’ 

A Great Western goods engine which had the appear- 
ance of the usual type of single-framed engine must be 
mentioned. In reality it was one of J. Armstrong’s 
standard double-framed engines of 1875-6, which 
was built as a broad—7ft.—gauge engine by placing 
the wheels outside the outer frames, and providing 
new axles. In 1885 to 1891, when the impending doom 
of the broad gauge was foreshadowed, a consider- 
able number of standard gauge engines were converted 
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and Peterborough, vid March, but did not steam well, 
and were extremely heavy on coal and oil. The older 
Johnson 0-6-0 engines, which had worked this 
traffic, though much less powerful and less capable 
of hauling such heavy loads, were much more econo- 
mical pro rata. The result was that at the end of a 
service lasting only six to eight years the ‘‘ Moguls ” 
were broken up. Possibly as a result of this experi- 
ence, the G.E.R. for more than twenty-one years 
afterwards always employed comparatively small 
0-6-0 engines, with 17}in. by 24in. cylinders. 

In connection with engines of the ‘“‘ Mogul”’ and 
other types not usual on British railways, it should 
be pointed out that such engines had already been 
constructed in considerable numbers by the private 
locomotive builders for overseas. 

Single Fairlie Passenger Tank Engine, with Wal- 
schaerts Valve Gear.—In 1878 a 0-44 side tank engine, 
designed by the Fairlie Engine Company, London, and 
built by the Avonside Engine Company, of Bristol, 
was exhibited at Paris. In 1881 it, or an exactly 
similar engine—Fig. 236—-was bought by the Swin- 
don, Marlborough and Andover Railway. Like 
McDonnell’s two Great Southern and Western tank 
engines it had one steam bogie in front and an 
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ordinary bogie behind, but differed from the Lrish 
engines in that the cylinders were outside. Its chief 
historical claim is that it was the first locomotive on 
any British railway with Walschaerts valve gear. 
Unfortunately, the shed foreman was not provided 
with any diagram or instructions, and the firm which 
had built the engines had then changed hands. 
The engine was sent in January, 1882, to the works of 
another railway, where the Walschaerts gear was 
also completely strange. A valve card of that date, 
a copy of which the writer shows that 
instead of having a constant lead in.all positions of 
the reversing gear, the front lead in fore gear 
varied from */,,in. in full gear to }in. bare when 
notched up. There were corresponding differences 
in the back leads, from */,,in. to ®/,,in., and similiar 
variations when running in back gear. The engine 
proved to be a veritable white elephant, and consumed 
more than 40 lb. of coal per mile on light passenger 
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Webb took the old Bridges Adams radial axle-boxes 
of 1863, which were independent of each other on the 
two sides of the engine, except for the indirect con- 
nection through the axle, and joined the two (A A) 
together by a curved casting, from side to side of the 
engine, so that they moved in unison. The curved 
steel plates B B were bolted to the main frames, the 
width of space between B B being jin. greater than 
the width A A, so that no fitting was required. He 
also used William Adams’s india-rubber bogie check 
springs SS. These were compressed between the 
centre stay D, uniting the plates B B and the stays 
E between the curved axle-box The bolt 
through 8S and D, which was secured by nuts out- 
side E, is not shown in the figure. The above arrange- 
ment was not patented, and as Webb himself said, 
was free to all. It was not until 1882, after the 
Bottomley axle-box, mentioned below, had appeared, 
that Webb took out a patent for the present type of 
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FIG. 235- GREAT FASTERN GOODS 


trains of about six small carriages. It consequently 
spent most of its time in a siding, and was used only 
The cylinders were 16in. by 22in.; 


in emergencies. 
wheels, 5ft. 6in. and 4ft. diameter ; coupled wheel 
base, 6ft. 6in.; trailing bogie base, 6ft.; distance 


between bogie pivots, 15ft. 4in.; tank capacity, 1200 
vallons ; weight in working order, 44 tons. 

The Walschaerts valve gear did reappear 
a British railway until a good many years later, when 
Beyer, Peacock introduced it on the Belfast and 
Northern Railway. But all the private 
locomotive building firms had long constructed engines 
fitted with it for overseas railways. 

Small Shunting Engine.—-A special type of four- 
wheeled yard shunting engine—-Fig. 237— was de 
signed by the L. and N.W.R. by F. W. Webb. and 
ten were built at Crewe, 1880-1882. The driver stood 
at one end and the fireman at the other, so that either 
could couple up trucks. The brake and 
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FIG. 236--SINGLE FAIRLIE ENGINE, 1878 


gear could be operated from either end. The furnace 
and casing were semi-circular at the top and bottom, 
with stayed flat sides. The furnace was 2ft. 6in. 
with a water-tube grate similar to that pre- 
viously described. A combustion chamber extended 
into the barrel, and at the front end were 120 Ijin. 
only 3ft. 6in. long. The smoke-box was 
inside the boiler, and surrounded by water. The 
chimney passed through the dome, and was supposed 
to help in drying the steam. The }in. steel frames 
formed the sides of the tanks. Allan’s straight link 
was The coupling-rods were formed of two 
light rods with a stay between them at the centre. 
This design without the stay had frequently been 
used in early German locomotives about 1847-8. 
The cylinders were 9in. by 12in.; wheels, 2ft. 6in.; 
wheel base, 5ft. 6in. The total heating surface, which 
was estimated to include the smoke-box and chimney 
surface, was 257.8 square feet ; tanks, 260 gallons ; 
weight in working order, 15 tons 3 ewt.; weight empty, 
13 tons. The arrangement of using the frames as the 
tank sides was first introduced by Sinclair on the 
Caledonian Railway in 1849. It was revived many 
yéars later by Krauss and Co., of Munich. 

Details ; Radial Axle-boxes.—A large proportion 
of the new details introduced or tried during this 
period were due to F. W. Webb, who was a veritable 
mechanical genius in respect of bold designs. Some 
of his detailed improvements were excellent, and have 
become standard practice; others were of very 
doubtful utility. Amongst the former are the Webb 
radial axle-boxes, the first of which was applied to 
the leading axle of a 2-4-0 tank engine in 1876. 
This early arrangement is shown in Fig. 238 in plan. 
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axle-box. This differed from the one, described in 
having a single spiral spring enclosed within a box, 
which replaced the stays E E. 

The arc measured to the centre of Webb’s axle-box 
1876 and subsequent designs was struck from a 
centre between the four coupled wheels. 
This radius was exactly twice that recommended by 


midway 


Bridges Adams, and more than twice that derived 
from Baldry’s rule—see page 590, Fig. 172 ante. 


It would be interesting to know why this dimension 














FIG. 237 L. AND NW. SHUNTING ENGINE, 1880-2 

was adopted. It is true that with a long radius the 
flange of the leading radial wheel is maintained in 
position against the rail on a curve, and 
“hunting ”’ of the radial axle is lessened, but this fact 
does not appear to have been recognised until some 
years later. The old St. Helens 2-4-2 engine White 
Raven—Fig. 162 was notoriously unsteady ; 
the curve of its axle-boxes was struck from the centre 
of the next coupled axle, but the main cause of the 
trouble was the absence of check springs. But on 
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FIG. 238--WEBB’S RADIAL AXLE ~- BOX 


another railway on which Webb's axle-boxes were 
used in 1881, on 2-4-2 tank engines, the latter were 
very unsteady, although provided with check springs 
and with the length of radius in accordance with Webb's 
rule. They were afterwards somewhat improved by 
choking the movement of one of the radial axles. 
Nevertheless, Webb’s axles have done very good 
service for local tank engines running at moderate 
speeds. 

The trailing radial axle-boxes of Sharp, Stewart's 
4-4-2 tank engines for the London, Tilbury and 
Southend Railway of 1880 differed from Webb's 








original design in that Timmis’s spiral steel springs 
were used instead of india-rubber, and that the curved 
guides were limited to the surfaces between the axle 


boxes and horncheeks. The two axle-boxes wert 
connected across the engine by a straight casting. 


The radius of curvature was very nearly equal to 
that given by Baldry’s rule, and therefore much less 
than that of Webb. 

The Bottomley radial axle—-Fig. 239—-patented in 
1881 and introduced by Sharp, Stewart and Co., is 
really an improved Bissel truck, in that curved axle-box 
guides are not used. The two axle-boxes are made in 
one piece joined together, so that the axle is enclosed 
within a long straight box. To each end of the box 
the sides of a triangular frame, which form the radius 
bars, are solidly attached, and the whole pivots 
about a central pin placed at a suitable distance from 
the axle. The bearing springs, as in Adams's design, 
rest on shoes on the axle-box. The lateral control is 
given by spiral check springs, and the movement is 
limited by stops. This simple form of truck has been 


et | 





ae 
% 






+ ow 
primgs' 3-5! Jor Trasling 
o YT for leading 


os ye 
a 


Timea Sprime D Section 
) compressed with 15 ~ 














Se 
ele t } 


- hetusoon fr 








| = 
FIG. 239--BOTTOMLEY’S RADIAL AXLE- BOX 

largely adopted; the 4-4-2 tank engines by H. A. 

Ivatt for the Great Northern Railway are similar 


in principle with it, as also are the large 4-4-2 tank 
engines of the Brighton Railway. 
For ordinary axle-boxes, F. W. 
bearings of his goods engines 4in. larger in diameter 
than of his passenger that the 
axle-boxes of the latter, when worn, could be re-bored 
The distance between the 


Webb the 


Tre le 


those engines, so 
to suit the goods engines. 
axle-box guides in the goods engines was }in. less than in 
the passenger engines, to allow axle-boxes of the latte: 
to be planed outside, when worn, to suit the former. 
The boxes cast iron, with the brasses cast 
in, @ system which had introduced by A. 
McDonnell in Ireland. 
Valves and Valve Gear. 


were ol 


been 


The slide valve—Fig. 240 

was designed by F. W. Webb in 1869, though not 
used until some years later. The valve was circular 
and free to revolve in its buckle, so that if it seized 
on any part of the surface it revolved and brought 
another portion to bear. The object was to avoid 
grooves and unequal wear. The valves C were turned 
in the lathe on the faces, and exhaust port 
edges, and where the buckle fitted, and the port edges 
were also circular. The buckle had sufficient play 
to allow for expansion. The clearances E and F 
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FIG. 240-WEBB’S CIRCULAR SLIDE VALVE 


the port facing were arranged so that during the 
revolution of the valve in the buckle every portion 
of the valve face passed over them, and afforded 
means for lubrication. These valves were fitted to a 
number of engines on the L. and N.W.R., and also 
to the 4-2-2 and 2-6-0 engines by Massey Bromley 
for the G.E.R., but they quietly disappeared, and 
nothing further was heard of them. The writer has 
been told that the trouble on the G.E.R. was that the 
valves used to seize, the very fault which they were 
intended to obviate. Unless the lubrication were 
defective there is no apparent reason why seizure 
should have occurred, though it should be added 
that on the G.E.R. the valves were placed above the 
cylinders. 

Joy's valve gear, invented in 1879, is so well known 
that it does not need description. The valves being 
above the cylinders, the latter, when inside, could 
be placed closer together, and excentrics being 
absent, longer bearings could be used. The addi 
tional bearing surface enabled the engines to run a 
longer mileage between repairs, and this was the 
principal reason for the extensive adoption of the 
gear. The weak point is the hole in the connecting- 
rod, which, so long as the engines were of moderate 
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size, did not cause a great amount of trouble. But 
with very large express engines, worked, as they now 
are, to the limit of their power, this weakness has 
lately been the causes of serious breakages. 

It seems that Joy’s gear was first tried experi- 
mentally in 1879 on an old four-wheeled Bury type 
goods engine of the Furness Railway, which had the 
steam chests above the cylinders, and was therefore 
suitable for the purpose. The first main line engine 
to have it was L. and N.W.R. engine 2365—Fig. 233— 
built at Crewe in June 1880. 

Boilers.—_Webb’s fire-hole, in which the thick ring 
is disearded, and the casing and fire-box plates flanged 
and riveted directly together from the outside, is 
another clever detail which has been adopted very 
extensively, probably more so than any other of his 
numerous inventions. It has the advantage of keeping 
the joint away from the fire, and of not exposing a 
great thickness of metal to the heat. Some engineers 
object to it on the ground that the sharp angle between 
the two plates harbours deposit, which is difficult to 
clean out. 

The “ ashpan *’ with water bottom, which appeared 
in the goods engine of 1880, and was subsequently 
fitted to a large number of Crewe-built engines, was 
an addition of very dubious value. The fire-box 
foundation ring was suppressed, and the side and end 
water spaces carried downwards to connect with a 
similar full width water space which extended horizon- 
tally beneath the grate bars. In reality there was no 
separate ashpan, since the water bottom formed part 
of the boiler. At the front, between the bars and the 
water bottom, the full width of the fire-box casing, 
was a damper door, which opened inwards. The 
ashes were removed through a central hole in the 
bottom, the plates forming which were flanged and 
riveted similarly to those forming the fire-hole. 
The principal idea of the design appears to have been 
a mcre elastic connection in place of the foundation 
ring, such as would eliminate the effects of repeated 
expansion and contraction, and also obviate the leak- 
age at the ring. The dirt was also deposited in the 
water bottom below the level of the grate bars—a good 
feature in itself. But the claim that the circulation 
was improved is open to considerable doubt, since 
the cold water would remain in the water bottom. 
This claim may have been an afterthought; not only 
does nothing seem to have been said about it when the 
design appeared in 1880, but the fire-box heating 
surface was estimated at exactly the same value as 
that of the otherwise similar fire-boxes with ordinary 
foundation rings and ashpans. The first series 
of thirty compound engines of 1882-4 had the water 
bottoms, for which no credit was given as heating 
surface. 

Then, at the end of 1884, a funny thing happened, 
when the larger compounds of the ‘ Dread- 
nought’’ class appeared, also with the same 
design. Somebody at Crewe suddenly discovered 
that as this water bottom below the grate was in 
direct connection with the side and end water spaces, 
it ought to be credited as fire-box heating surface, 
though how it assisted in this respect was not stated. 
Therefore, when the “‘ Dreadnoughts ”’ appeared, the 
total fire-box heating surface was officially given as 
159 square feet, that is, about 35 to 40 square feet 
more than the real value, and the boiler power was 
thereby considerably enhanced—on paper. But this 
is not the whole story. Had the individual who 
discovered this extra heating surface gone under- 
neath the engines on their arrival at the end of a 
long run in winter, he would have made the additional 
discovery that the outsides of the water bottoms were 
not infrequently thickly decorated with icicles, 
derived from the water troughs, a really sound testi- 
mony to the value of the extra “ heating ”’ surface ! 
The design lasted for about ten years, after which a 
reversion was made to foundation rings of the usual 
pattern. No other locomotive superintendent tried 
Webb’s design, as far as the writer is aware. 

Figs. 234 and 236 are from photographs by the 
Locomotive Publishing Company, Ltd., and R. E. 
Bleasdale respectively. 








The Rugby Wireless Station. 


Ix our issue of September 5th of last year we 
described the masts that have been erected by the 
Post Office for the large and powerful wireless station 
at Hillmorton, near Rugby. At that time 
the station itself was very far from complete; no 
wireless apparatus or power plant having been in- 
stalled. Now, however, the station is approaching 
completion, and through the courtesy of Mr. E. H. 
Shaughnessy, Assistant Engineer-in-Chief of the Post 
Office, and with the assistance of Mr. A. J. Gill, we 
are in a position to give particulars of the power plant, 
&c., that is now being erected, and to illustrate it in 
our Supplement of to-day. 

Power is to be supplied by the Leicestershire and 
Warwickshire Electric Power Company, Ltd., through 
duplicate underground mains laid between the wire- 
less station and the power company’s sub-station at 
Rugby, where automatic regulators are in use, dupli- 
cate mains connecting the Rugby sub-station with 
the power station at Warwick. 

Most of the power plant associated with the wireless 





station is erected in a sub-station, 200ft. long and 45ft. 
wide, and with an annexe containing transformers 
and switchgear. At one end of the main room, which 
is spanned with a hand-operated overhead crane, 
there is a workshop and a stores ; both of which can 
be served by the crane. Three-phase, 50-cycle, 12,000- 
volt current is supplied to the station by the two 
incoming cables which terminate in a selector so that 
either or both the cables can be connected to the extra 
high-tension alternating-current switchboard, which, 
as shown in Fig. 4, is of the truck type with six panels. 
There is an incoming feeder switch truck cubicle 
with a main switch and the company’s meters, and a 
metering cubicle with check meters and a potential 
transformer for the remaining four feeder cubicles, 
the first two of the latter being connected to the 
auxiliary transformers of 450 kilovolt-ampéres capa- 
city situated in chambers immediately beneath the 
switchboard. The third switch cubicle of 2000 
kilowatts capacity controls the total supply to the 
main motor generator sets, whilst the remaining 
cubicle, which is interchangeable with the three cubicles 
adjoining it, and serves at present as a spare. This 
and other switchboards associated with the station 
was supplied by the General Electric Company, Ltd., 
which also supplied the cables. 

The wireless equipment requires from 1000 to 1500 
kilowatts at a direct-current pressure ranging from 
12,000 to 18,000 volts, and the power is to be obtained 
from three motor generator sets specially designed 
for the purpose, each rated at 500 kilowatts at 
6000 volts and arranged for series operation. Each 
set—see Fig. 1—consists of a synchronous motor, 
which drives two generators permanently connected 
in series, each generator being a two-pole single 
commutator machine capable of developing 250 
kilowatts at 3000 volts. The exciting current 
for each machine is obtained from overhung 
exciters, to be seen in the illustration. The mid- 
point between the generators and the neutral point 
of the synclfronous motor are connected to the base- 
plate of the set, which is insulated from earth by 
means of porcelain columns, whilst adjoining each 
set is a sub-base plate, which is similarly insulated 
and which carries all the field control gear and instru- 
ments and two high-speed circuit breakers. These 
circuit breakers are in series with the generators and, 
in the event of an excessive overload, they insert 
blocking resistances in the circuit and also operate 
auxiliary contacts, which serve to suppress the 
generator fields. 

As the machine frames and base-plate are at a high 
potential above earth they are completely screened 
and all the controls are operated from outside the 
screens by means of insulated shafts, whilst electrical 
interlocks prevent operators entering the enclosure 
whilst the machines and apparatus are “alive.” 
The stator of each synchronous motor is wound for 
2200 volts and is connected to a separate transformer, 
the primary winding of which is connected through 
star delta oil switches, as shown in Fig. 3, to the 12,000- 
volt alternating-current bus-bars, which are fed from 
the third truck cubicle of the switchboard shown in 
Fig. 4. The motor generator sets and their control 
gear were supplied by the British Thomson-Houston 
Company, Ltd., of Rugby. 

For the auxiliaries, use will be made of 416-volt, 


-three-phase, 50-cycle current, which will be obtained 


from two 450 kilovolt-ampére transformers controlled 
from a standard slate switchboard composed of six- 
teen panels, as shown in the foreground of Fig. 5. 
As the current in the filament circuits of the valve 
transmitters must be supplied at constant voltage, 
this current is to be generated by synchronous motor 
alternator sets, as shown on the left of Fig. 2, where it 
will be seen that there are two sets, each fitted with 
pony motors for starting and exciters for exciting the 
alternators. Each motor is wound for a pressure of 
416 volts and a periodicity of 50 cycles per second, 
whilst the alternators produce 478-volt, 100-cycle 
current, a suitable voltage for the valve filaments 
being obtained with static transformers mounted on 
the valve panels. As an additional safeguard against 
voltage fluctuations the alternators are fitted with 
Tirrill regulators, which are equipped with excess 
voltage cut-outs, to provide against failure of the 
regulator, and also with remote voltage control gear, 
so that the pressure can be controlled from the valve 
room. 

For operating the various control circuits and for 
providing an emergency lighting supply, a small 
secondary battery consisting of 120 cells with a 
capacity of 200 ampére-hours is being installed, and 
it will be charged by the induction motor generator 
and booster sets, to be seen on the right of Fig. 2, this 
direct-current supply being controlled by a separate 
six-panel switchboard. 

Besides the plant described, there are some smaller 
motor generator sets which are accommodated in an 
auxiliary machine-room, shown in Figs. 6 and 7, and 
these machines provide direct current at various 
voltages to the valve room for control and other 
purposes, such, for instance, as the supply to the grid 
circuits and anode-filament circuits of small valves. 
These machines, together with the alternator and 
charging sets in the main room, were suppliec by 
Newton Brothers (Derby), Ltd. 

Each of the transformers is installed in a separate 
cubicle, to which access can only be obtained from 
outside the building, and in all cases the transformers 





are immediately beneath their high-tension switches, 
and they are connected to them by means of bare 
copper conductors. The two 450-kilovolt-ampére 
auxiliary transformers were supplied by the Brush 
Electrical Engineering Company, whilst the main 700- 
kilovolt-ampére transformers were made by Johnson 
and Phillips, and were supplied to the Post Office 
through the British Thomson-Houston Company. 

The earthing system for the wireless installation 
contains over 100 miles of wire buried beneath the 
surface of the ground. The work of burying the wire 
was carried out in a single operation by means of a 
specially built plough, on which the drum of wire 
was mounted, the plough being drawn by a motor 
tractor. 

The main transmitting building consists in effect 
of three floors. On the ground floor are situated the 
valve panels and control gear, and above this gear are 
the condensers, whilst above the condensers there will 
be huge inductance coils, some measuring 16ft. in 
diameter and wound with cables containing over 
6000 separately insulated wires. 

The valve equipment will consist of a telegraph 
transmitter capable of dealing with from 500 to 
1000 kilowatts, and an experimental telephone trans- 
mitter, giving an antenna input of 200 kilowatts. The 
valve transmitter will be controlled by a steel tuning 
fork, which will be maintained in continuous oscilla- 
tion at about 2000 vibrations per second by means 
of a small valve. With the aid of apparatus recently 
developed by the Post Office, the current oscillations 
produced by this fork are made extremely rich in 
harmonics, and by means of suitable filter circuits 
one of these harmonics is selected and amplified in 
several stages. After amplification this harmonic 
will be applied to the grids of the main transmitting 
valves, and as the frequency of the tuning fork is 
remarkably constant, the frequency of the trans- 
mitter will be equally constant. 

The experimental transmitter for telephony will 
operate on the system developed by the Western 
Electric Company, in which the carrier wave and a 
portion of the signal usually radiated is suppressed. 
As a result, the signal actually radiated with a certain 
aerial current is equivalent to one of much greater 
power radiated by the ordinary type of wireless 
telephone transmitter, but, notwithstanding, the 
system causes considerably less interference on adjoin- 
ing wave lengths. Moreover, it is extremely difficult, 
if not impossible, to obtain signals that can be under- 
stood on an ordinary receiver, so that the system also 
possesses the advantage of secrecy. The telephone 
transmitter is being installed for experimental trials 
in Transatlantic telephony, in co-operation with the 
American Telegraph and Telephone Company, a 
special receiving station for the American traffic being 
in the course of erection near Swindon, Wilts. The 
valves on the telegraph and telephone transmitters 
will be of the water-cooled type, and will be cooled 
by a supply of distilled water, which will be cooled, 
in turn, by means of circulating water drawn from a 
pond. 

Needless to say, the erection of a wireless station of 
this character entails a vast amount of work, and 
engineering problems of many different kinds have to 
be grappled with. Structural, mechanical, electric 
power and wireless engineering all play a part in the 
building of wireless stations. In consultation with 
the Wireless Telegraph Commission—consisting of 
Dr. W. H. Eccles, Mr. L. B. Turner, and Mr. E. H. 
Shaughnessy—the designs were fully prepared by the 
Post Office engineers or detailed specifications were 
prepared from which the manufacturers designed some 
of the plant. The completion of the station will bring 
this country in touch with all countries of the world, 
and will provide means of communication with ships 
of the British Navy at all times of the day and night. 





Hydro-Electric Development at the 
Muscle Shoals, Alabama. 
No, IV.* 


REGULATION of the distribution of current gene- 
rated at the power station is provided for by a separate 
building with elaborate electrical equipment. 


Switch AND Crircurr BREAKER HOovsE. 

On the south bank of the river and in line with the 
power house, but on the bluffs and about 60ft. above 
the floor of the generator room, is a building for the 
switchboard and the circuit breaker equipment. 
Beyond this, and at right angles to the dam, are the 
transformer banks and distributing apparatus. The 
switch and circuit breaker building—shown in Fig. 15 
—has three stories and a basement. In the main part 
of this building, 260ft. by 50ft., the oil circuit breakers 
are arranged. Adjacent to this portion is the switch- 
board house, 140ft. by 100ft., between which and 
the power-house is a tower through which the 12,000- 
volt generator leads are brought up from the level of 
the generator room, and led into the lower part of 
the circuit breaker building. These 12,000-volt leads 
will be cables mounted on porcelain insulators, each 
phase being in a separate cell for its entire length. 
Exciter and field connections will be run in conduit 
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between machine and field panels placed convenient 


to the generators and grouped with those used for 


signal service. 

In the switch house the basement will be occupied 
by conerete cells for the generator leads, each tier 
of cells being backed by a concrete wall, so that these 
walls form continuous barriers between groups of 
cells, and thus confine any trouble to the particular 
unit in which it originates. The sub-basement under 
the switchboard rooms has two storage rooms, and a 
room for conduits containing control wiring; here 
the cables for auxiliary service will be arranged for 
distribution to the power-house, forebay, spillway, 
and north end of the dam. The upper floors of the 
switch house will be occupied by switchboard and 
switchgear. 

For the switchboard, the main control board will be 
of the curved bench and panel type, with the panel 
of the bench. All 
feeders will controlled from the 
control 


portion in rear generators, bus 


connections and be 


panel boards, switches being 
mounted on the former and indicating instruments on 
the latter. Voltage regulators for 
unit will be arranged on panels near each end of the 
In the will be the high 


board, facilities as 


bench and 


each generating 


bench. switchboard room 


tension and such various minor 
a master clock, radio set and automatic telephone 
The room directly beneath the switchboard 
room be for conduit and wirmy, for equipment 
which can be mounted conveniently apart from the 


here also will be the rheostats for 


cabinet 
will 


hench or panels ; 

exciter field and voltage regulator operation. 
Adjacent to the main switchboard room will be a 

room containing an auxiliary switchboard of the truck 














ing capacity to handle the heaviest pieces of apparatus 
mounted on any floor. All the 12,000-volt feeders will 
leave the building at a height of 30ft. above the 
ground, and will be arranged in part as local feeder 
circuits at that voltage or for connecting to banks 
of high-tension transformers. 

PLANTS. 


Tue NITRATE 


It is necessary now to turn back a little and con- 
sider the original purpose of the Wilson Dam and the 
reasons for its construction. 

With the near approach of war in 1915, the question 
of the supply of nitrate and its relation to the pro- 
duction of explosives became of enormous importance 
in the United States, -as already explained 
the country’s own resources do not produce half the 


since 


amount required in times of peace, and not a tenth 
of the amount which would be imperatively necessary 
in the event of war. For the remainder of its supply 
the country was dependent upon the importation of 
nitrate from Chile, a source of supply liable to sudden 
In 1916, therefore, the 
decided to establish nitrate works on a 
Although the National Defence Act was 
1916, and commissions were appointed 


and complete interruption. 
Government 
large scale 

passed in June, 
to consider the possibilities and advantages of hydro 


electri development at the Muscle Shoals on the 
Tennessee River, no definite action was taken until 
the United States had actually entered the war. Two 


nitrate plants were then established near Sheffield, 
Alabama, both of which are now idle 

Nitrate plant No. 1, built by the Ordnance Depart 
ment, under an agreement with the General Chemical 


nitrogen gas flows upward, the nitrogen being fixed 
by this stage of the process. 

Nitrogen gas of high purity, as required for the 
production of cyanamid, is obtained in the nitrogen 
or liquid air section of the works by liquefaction and 
fractional distillation. Pulverised cyanamid, after 
being treated with water to remove a small percentage 
of calcium carbide, is charged into large thick cylin- 
ders or “ autoclaves,”’ containing a solution of caustic 
soda. Steam at 50 lb. admitted and 
ammonia thus produced, the works having a daily 
capacity of 150 tons of ammonia. 

Oxidation of ammonia to nitric acid was carried 
on at first by the Ostwald process, in which a mixture 
of 1 part ammonia to 9 parts air is passed over a 
gauze or mesh of red-hot platinum wire, causing the 
oxygen of the air to combine with the ammonia. On 
cooling, the nitric oxide is further oxidised to nitrogen 
peroxide, and then passes through large towers 
where it ix absorbed by water to form nitric acid. 
About half of the ammonia gas is converted into nitric 
acid. The remainder of this gas is brought into con- 
tact with the nitric acid to form an ammonium nitrate 
liquor containing about 50 per cent. of anumonium 
nitrate. This liquor is piped to five nitrate towers 
where the water is evaporated, the dry ammonium 
nitrate being then crystallised or grained, and thus 
made ready for shipment and use. 

At this nitrate plant No. 2 there is a turbo-electric 
power plant of 60,000 kilowatts, which cost about 
12,000,000 dollars (or £2,400,000). About 90 miles 
away the Alabama Power Company had a steam plant 
at Gorgas, on the Warrior River, in the vicinity of 
Under with that 


pressure 15 


large coal mines. an agreement 








































































































































































type, to control all 2300-volt and 460-volt circuits Company for the use of its process, was designed to company, the War Department built an extension o1 
; | ‘2 Sue mere — — 
q L Ausliary Power Transformers £/ 545 00 
All 
- ————_—— = 
alan = ¢ s 
— sghting Wansf® .- ss “ft i eet ral T 
7 " © a Generator Lea = | BS | |. 
] Switchboard Swile Aboard. | : € Bu ldngs Control Conduit Floor I sent Ss Ss whton 
Ayr ihiagyes Aunihaties 7 55 0 ay iis fection 
- aie o255 beeeeeeees | epeeeeenes eens | o| TTT Ty 
2 ,enerator Lead Cells U ® 1 
_— = ~~ 3 ad, 
Rook Pla 4 — 
an : _ 
— = % Ise 
a 2 iss 
= = 4 PLAN AT ELEV. 559-00 _+— 
b we age. y- . 
- > ~ - z As PLAN OF SWITCHBOARD ROOM 
= Ou Circuit Breaker Building J ELEV 57500 
re Switch boarg building - ral pension : - : " 
me mm } = — a, 
— ——SE ih 77 
, S@BREBERS ERB EBE RBS SEFE EG PEE € a. 5.00 
iniichh” = . Swilch ToT “lly = 
ar Mess 7” Floor H| 1 $25.00 
witchh? EE entre! Condvit "ht 1 
/ they a . SS eee ee ee .R 2. AA Fleet ] (55900 
2) 58 Ee £ - le - EE EE EE EE FE EEE FE 2 EE EE E EF | j rT 
neee | OS RRR S RE Oe ee a a - 
/BE E/Bitvirie Je BE F ~y SECTION AA THROUGH OCB BLDG 
ctl | @ A 
os *Ze < 
Pe Bak H | e Ww 
: Pete 497" oc EST ELEVATION 
=i Oe a _ =. A = or 2K Aa 
NORTH END ELEVATION B-B . 
Tee Enuntee a 


FIG. 15- SWITCH AND CIRCUIT BREAKER BUILDING—MUSCLE SHOALS POWER PLANT 


by means of hand switches. Power to be distributed 
from this board will be supplied by two banks of 
water-cooled transformers, 1500 kilovolt-ampéres per 
bank, 12,000 to 2300 and 460-volt ratio. These trans- 
formers will be placed in cells along each side of the 
room beneath the auxiliary switchboard room, but 
the cells will not be accessible from inside the building, 
the transformers being installed or removed through 
doors in the exterior walls. 

The main 12,000-volt switching gear for the gene 
and feeder service will be of the 
vertical isolated phase type. It will be arranged in 
a wing at the rear of the switch house, each floor of the 
wing being divided into three galleries. The inner 
or central gallery on each floor will be for control 
apparatus, with operating mechanisms for discon- 
necting switches and main breakers. In the outer 
galleries will be the breakers, disconnectors, reactance 
coils, pot and current transformers, buses and ven- 
tilating fans. These latter galleries will be divided 
into sections by double bulkheads, each section con- 
taining the switching equipment of two generator 
units. Openings in the bulkheads will be fitted with 
automatic fire-doors. Light shafts or wells with 
roof skylights and grated floors will provide natural 
light for the inner galleries, while the outer galleries 
will have windows. 

In the wings of the switchboard house will be pro- 
vided the offices, toilet rooms, laboratory, testing 
rooms, and a first-aid room for attention in case of 
accidents or injuries to the employees. There will 
be also a room for a rotary converter for railway 
service around the works and two motor generator 
sets for charging the batteries. In addition to the 


rator bus section 


stairways between the several floors of the building 
there will be electric lifts of sufficient size and carry- 


produce 22,000 tons of ammonium nitrate per annum, 
using the Haber or direct synthetic-ammonia process. 
But this plant proved unsuccessful in trial operation, 
the details of the process not being sufficiently per- 
fected. Since the war, however, the engineers who 
designed the plant constructed a larger one along the 
same general plans at Syracuse, N.Y., and that was 
operated successfully for a time by the Atmospheric 
Nitrogen Corporation. The Government nitrate 
plant No. 1 cost about 13,000,000 dollars (£2,600,000), 
and it has been estimated that for 4,000,000 dollars 
(or £800,000) it could be put in condition for satis- 
factory operation. 

Nitrate plant No. 2, which was built under the 
supervision of the Ordnance Department by the Air 
Nitrates Corporation, organised for that purpose by 
the American Cyanamid Company, was put in opera- 
tion in 1918. It 67,555,000 dollars 
£13,500,000), including its steam power plant and the 
limestone quarry at Waco, and has a capacity of 
110,000 tons of ammonium nitrate per annum. This 
plant, unlike No. 1, was designed specially with a view 
to its utilisation for the production of fertiliser in 
time of peace, for which both cyanamid and ammo- 
nium nitrate may be made suitable by certain treat- 
ment. Limestone, coke and atmospheric nitrogen 
are the raw materials, and the process requires a large 
supply of electric power, approximately 6800 kilo- 
watt-hours per ton of ammonium nitrate. The greater 
part of the power is consumed in the production of, 
calcium carbide from lime and coke in large electric 
furnaces at extremely high temperatures. Each of 
the twelve furnaces could produce 50 tons of crude 
carbide daily, consuming 6000 kilowatts. Ground or 
pulverised carbide is then fed to small cylindrical 
ovens, heated by electricity, and in which a stream of 


cost (say, 





additional unit of this power plant, with a capacity of 
30,000 kilowatts, and ran a transmission line of the 
same capacity to nitrate plant No. 2. About 30 
miles from plant No. 2 is the Waco quarry, 
supplying oolitic limestone of 98 per cent. purity for 
the nitrate works. This quarry, with its crushing and 
screening plant of 2000 cubic yards daily capacity, 
about 1,300,000 dollars (or £260,000). Under 
the terms of the original agreement, the 30,000-kilo- 
watt generating unit and the transmission line were 
taken over by the Alabama Power Company in 1924 
on payment of about 3,500,000 dollars (or £700,000). 


also 


cost 


FururE DisposaL or Power. 


As soon as the war ended there arose a problem as 
to the disposition to be made of the energy developed 
at the Wilson Dam end of the costly nitrate plant 
No. 2, about a mile distant from the dam. In view 
of the enormous importance of the nitrate works in 
relation to national defence, the War Department has 
insisted that the works must be preserved in its 
integrity, the works not to be dismantled or to be 
utilised for any purpose that would render it useless 
for the production of nitrate required in the manu- 
facture of explosives. 

Since the initial stages are the same for the pro- 
duction of explosives and of certain kinds of fer 
tiliser, extensive experiments as to the utilisation of 
the works for the latter purpose, to render much- 
needed assistance to the farmers of the country, 
have been made by the Government’s Fixed Nitrogen 
Laboratory, which was originally under the War 
Department, but has now been transferred to the 
Department of Agriculture. However, the results 
of this research are far from being conclusive, though 
on the whole they are promising, and in view of this 
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situation the War Department contends that if the 
nitrate works are taken over by private interests and 
not used for the manufacture of fertiliser, the title 
to the property must not be relinquished without 
adequate guarantee for its prompt return to the con- 
trol of the Government in effective condition for the 
manufacture of explosives. 

As to fertiliser, the nitrate experts of the War 
Department consider that it is not probable that it 
can be produced at a competitively low cost with the 
existing equipment, which was installed without 
regard to expense in order to meet a national emer- 
gency. It is the policy of the Government, therefore, 
that all proposals for the nitrate works must provide 
for guarantees that research work will be continued 
in order to develop cheaper processes of manufacture. 
lt is insisted, also, that the sale and distribution of 
fertiliser made at these works must be supervised by 
a board of experts to ensure that farmers obtain it 
at the lowest reasonable price. 

While the hydro-electric plant at the Wilson Dam 
will have an ultimate capacity of 600,000 horse-power, 
its low-water or all-the-year-round capacity is only 
something under 100,000 horse-power, but with the 
steam power plant a low-water output of about 
200,000 horse-power will be assured. About 50,000 
to 75,000 horse-power will be assigned for fertiliser 
production. The disposal of the remainder of the 
power available is another problem now being faced. 

In 1922, at the direction of the War Department, 
the Chief of Engineers of the United States Army 
requested power companies and other interests to 
submit proposals for acquiring and operating the 
Muscle Shoals power plant. Several such propositions 
have been received, but only a few of them covered 
the entire project. A group of power companies pro- 
posed to organise a joint or co-operative company to 
lease the power plant for fifty years—the maximum 
period permitted under the Water Power Act-—at 
approximately 100,000,000 dollars, say, £20,000,000— 
equivalent to 4 per cent. per annum on the Govern- 
ment’s total investment. The company would provide 
power at cost of production for the manufacture of fer- 
tiliser, and would build a number of transmission lines 
at a cost of 10,000,000 dollars—£2,000,000—to connect 
with and link up numerous industrial and manufactur- 
ing centres in the south-eastn section of the country. 

Mr. Henry Ford submitted an offer to complete the 
Wilson Dam, lease the plant for a hundred years, and 
pay as rental 4 per cent. on the cost of construction 
since May, 1922; he would pay 5,000,000 dollars for 
the two nitrate plants, the steam power plant and the 
quarry ; he would produce annually commercial fer- 
tiliser containing at least 40,000 tons of fixed nitrogen 
and would sell it at a profit of not more than 8 per 
cent. of the cost of manufacture. While the Water 
Power Act limits franchises to fifty years, Mr. Ford 
required that this law be amended to grant him a fran- 
chise for a hundred years. The Committees of Congress 
appointed to deal with the matter refused to accept 
the offer without thorough investigation and eventu- 
ally it was withdrawn. 

After nearly three years of consideration, public 
hearings, investigations and propositions, Congress has 
failed to agree upon any of the proposals as worthy of 
acceptance. In the meantime, engmeers and experts 
have been studying the subject, and in 1924 the 
American Society of Civil Engineers presented to 
President Coolidge a resolution declaring that the 
plant should not be sold or disposed of until full infor- 
mation as to amount of power, nitrogen fixation and 
cost of production should have been collected by a 
fact-finding committee. 

It is to be noted that the National Defence Act pro- 
vides specifically that the plant shall be constructed 
and operated solely by the Government, as explained 
previously in Part I. This principle would have to be 
abandoned by the acceptance of any of the offers by 
private interests. 
prepared with a view to military purposes, and a war 
emergency, and a Government plant cannot be 
operated satisfactorily or economically as a commer- 
cial enterprise. In 1925 the War Department, seeing 
the inevitable delay in the passage of any legislation 
providing for the disposal of the current generated 
at Muscle Shoals, and realising that this current would 
soon be available, began to make plans for leasing the 
power in large lots or quantities. 

Finally, a wise step was taken by President Coolidge 
in April, 1925, in the appointment of a special commis- 
sion to examine into and report to him upon the most 
practical method of utilising to the best advantage the 
power facilities of the Muscle Shoals plant. This com- 
mission includes Mr. John C. McKenzie, chairman, a 
former Senator ; Mr. Nathan B. Dial, a former Senator ; 
Mr. Harry A. Curtis, Professor of Chemical Engineer- 
ing at Yale University—and connected with recent 
nitrogen research undertaken by the Department of 
Agriculture ; Mr. Wm. McClellan, electrical engineer ; 
and Mr. Russell F. Bower, of the American Farm 
Bureau Federation. W. E. Murray has been appointed 
secretary, and as technical adviser to the commission 
President Coolidge has appointed Mr. Wm. G. Waldo, 
engineer of the Tennessee River Improvement Asso- 
ciation. The future history of the combined project 
for water power development and nitrate production 
at Muscle Shoals— undertaken as a war necessity and 
now to be utilised for agricultural and national benefits 

must depend largely upon the work and recommen- 
dations of this commission. 


But the Act was a war measure, | 





Rectifiers. 
No, IL. 


WHILE small rectifiers of various kinds have been 
available for a very fair number of vears, the large 
sub-station rectifier is a comparatively new develop- 
ment. Since the intreduction of the metal-cased 
mercury vapour rectifier by Brown, Boveri and the 
manufacture by the Hewittic Electric Company of glass 
bulb rectifiers of this type in much larger sizes than 
in the past, considerable interest has been aroused 
in the subject of rectification generally, and there is 
every indication of an extended use of this class of 
apparatus in the future. 

Although direct-current distribution will no doubt 
give place to a very large extent to 50-cycle alternat- 
ing-current distribution, there are certain purposes 
for which alternating current is quite unsuitable, such 
as charging storage batteries, whilst some maintain 
that 25-cycle current supplies, which are by no means 
uncommon, are unsuitable for 
It is well known that, at Birmingham, glass bulb 
mercury vapour rectifiers are employed for supply- 
ing direct current, instead of 25-cycle alternating 
current, to certain outlying areas. Yet it is a fact 
that many are successfully lighted with 
25-cycle current. For example, the entire supply from 
the Niagara Falls stations, both on the American 
and Canadian sides, is carried out at that periodicity. 

But no one would argue that 25-cycle alternating- 
distribution is better than direct-current 


domestic 


puryps ses, 


houses 


current 


distribution, or even as good. The slight flicker in the 
lights, which some people seem to perceive more | 
readily than others, makes direct current preferable, | 


although with 50-cyele current, which is to be the 
standard current of the future, inconvenience Is 
experienced. But even if all electricity consumers 
were supplied with 50-cycle current, there would 
still be a considerable demand for converters and 
rectifiers for traction work, &c., especially if the 
proposal to electrify main lines at 1500 volts is put 
into practice. Even if it should be decided to collect 
alternating current, rectifiers of some kind might 
possibly be installed on locomotives for converting 
50-cycle current into direct current for working 
direct-current motors. 

Attempts have been made in the past to operate 
electric trains in this manner, and although the scheme 
may still remain impracticable, or at any rate un- 
desirable, further improvements in the manufac- 
ture of rectifiers may once again bring the idea for 
ward. The art of making rectifiers has not reached 
finality ; although progress within the last few years 
has been marked. Interesting experiments are said 
to have been carried out in Germany with a view to 
increasing the output and length of life of glass bulb 
rectifiers by immersing the bulb in a steel tank filled 
with oil. There is reason to believe, in fact, that many 
engineers are now working on the rectifier problem. 

In America, it is to be remembered, motor gene- 
rators have been installed on locomotives which 
collect single-phase current, but the efficiency of a 
motor generator does not equal that of a rectifier, 
which also ought to be less costly. A rotary con- 
verter has an appreciably better efficiency than a 
motor generator, but it is not well suited for a single- 
phase input. One disadvantage of a rectifier is that 
it does not permit of regeneration ; a fact which up 
to the present has been of little importance so far as 
this country is concerned. The possibility of rectify- 
ing single-phase current collected by 
does not, however, appear to be receiving attention 
at the present time, a far more common idea being 
to convert the single-phase current into three 
phase current by means of phase converters. In this 
country, in France and in other countries where direct- 
current collection is favoured, the field for the traction 
rectifier is at present in sub-stations. 

One of the chief advantages of rectifiers for sub- 
stations, whether they be associated with railways, 
tramways or general electricity supplies is that if 
automatic control is essential, the automatic gear is 
less complicated than that associated with automatic 
rotary converter sub-stations. A mercury are rec- 
tifier sub-station is more akin to a static transformer 
sub-station than a rotary converter or motor generator 
sub-station, though all alternating to direct current 
converting equipments are much more costly and 
less efficient than the simple static apparatus used 
for transforming alternating-current pressures. When, 
however, a direct-current supply must be provided 
—when, for instance, it is necessary to feed into an 
existing low-tension direct-current network for the 
purpose of improving the voltage and assisting already 
overloaded feeders—the rectifier sub-station, and 
especially the automatically controlled station, may 
possibly meet the requirements better than anything 
else. Every case musi, of course, be considered 
individually, for although the rectifier is simple, it is 
not at present exceptionally cheap. 

When alternating current has to be converted into 
direct current on a large scale engineers are compelled 
at present to select a rotary converter, motor con- 
verter, motor generator, or mercury arc rectifier 
for the purpose, but in time to come other arrange- 
ments may be available. A problem that has often 
been discussed is that of transmitting power in the 
form of high-pressure direct current, with a view to 
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overcoming the well-known disadvantages of alter 
nating-current transmission, such as the power factor 
difficulty, &e. Some contend that this will eventually 
be made possible by thermionic valves, 
which, however, have not as yet been produced. In 
the meantime efforts are being made to rectify the 
alternating current with high-pressure series con- 
nected commutators driven by a synchronous motor, 
but it many power station 
engineers will take to this idea. 
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FIG. 1--CONNECTIONS FOR GLASS BULB RECTIFIER 


to grapple with the rectification problem should, 
m our opimon, strive to produce a static piece ot 
apparatts rather than perpetuate the use of com- 
mutators, which are undesirable. 

The mercury vapour rectifies 
fairly high voltages, but wien transmission pressures 
the neighbourhood of 50,000 100,000 volts 
fair number of units would 
to be connected » seres Moreover, the problem ot 
receiving end 

That hich 


to 


can he made for 


in or 
are required a have 
supplying low-pressure current at the 
of the line would to faced. 
pressure cdirect-current transmission ha 
recommend it, most engineers will agree, but 
conversion can be carried out at both ends 
line in a simple, efficient and thoroughly 
manner it is not worth bothering about. It is no use 
abolishing old difficulties if new and equally trouble 
some ones are going to be introduced. 

The only static rectifiers that are applicable to 
heavy electrical engineering at the present time are 
the glass bulb and mercury vapour 
rectifiers, but there are, of course. other rectifiers a= 
employed for wireless and other purposes. Valves 
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FIG. 2—SUB-STATION RECTIFIERS 


or crystal rectifiers are now utilised in almost every 
home, whilst the advent of wireless has also created 
a big demand for small battery-charging rectifiers. 
For this purpose there are vibrating reed rectifiers, 
commutator rectifiers, electrolytic rectifiers, and 
Tungar rectifiers. Rectifiers for wireless detec- 
tion—the crystal and the valve—have received a 
vast amount of attention, but the theory of crystal 
rectification is still in a rather unsatisfactory state. 
As Sir Oliver Lodge remarked in his presidential 
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uldress before the Radio Society of Great Britain, 
crystals rectify for reasons best known to them- 
elves. For the present, however, we shall confine 
uurselves to heavy current rectifiers, which are of 
more interest to power engineers. 

The general principle of the mercury are rectifier 
is probably now well understood, Essentially the 
glass bulb rectifier of a transformer and 
evacuated bulb containing mercury, as 
Fig. 1. The bulb in this has three 
anodes and an auxiliary electrode and a cathode, 
which is in contact with the mercury. The anodes, 
will be perceived, are to the 
ends of a star connected secondary of a three-phase 
whilst the neutral point forms the 
negative terminal and the cathode the positive ter- 
minal, 
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transformer, 
't is essential, when starting the rectifier, to 


a certaim minimuin ot 
vapour in the bulb. This is accomplished by connect 
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FIG. 3 EFFICIENCY CURVES AT DIFFERENT VOLTAGES 
to the auxiliary electrode, that 
tilting the bulb a short circuit is produced through 
the 
its normal position the circuit between the auxiliary 


i resistance SO on 


mereury pool, whilst when the bulb returns to 
electrode and mercury pool is broken, thus producing 
small are which vaporises sufficient mercury to 
the main arc to from the to the 
cathode, and once this arc has been established full 
be to the direct-current ter- 
The action of a mereury vapour 
can explained by that the 
surface, which is raised to astate of incan- 
the pomt where the strikes it, 
conducting to electrons in both directions, while the 
the 
valve 
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allow pass anodes 
connected 

valve 
be 


load may 
minals. 
rectifier assuming 
cathode 
descence at arc Is 
conducts only in one 
action therefore almost 
anode, mercury being used 
because its vapour can easily be condensed and led 
back to the cathode without loss. 

Glass bulb rectifier equipment is designed to meet 
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FIG. 4 POWER FACTOR CURVE 


different requirements, and the gear is not always con- 
structed precisely on the same lines, but for sub- 
station work each rectifier is invariably provided with 
an auto-transformer with tappings, which are con- 
nected to a voltage regulator, controlled by hand, or 
automatically by means of an electric motor. On the 
transformer there are two auxiliary windings. One 
is for the auxiliary circuit, and by maintaining the 
minimum mercury vapour pressure required in the 
bulb it enables the rectifier to remain in operation at 
times of no load, whilst the other winding feeds a 
small ventilating fan motor, which is provided for 
cooling the bulb. Anode and cathode choke coils are 
also connected in the alternating and direct-current | 
circuits for reasons which will be explained later. | 
Immediately the alternating-current circuit is com- 
pleted, a simple relay automatically tilts the bulb 
So as to start the arc. The main and auxiliary circuits 
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are amply protected by fuses, and as an additional | 

breaker is ayere ea 
Moreover, in certain 


circuit 
circuit. 


safeguard an overload 
in the direct-current 


cases overload trips with time lags are fitted to the 
alternating-current switch. By means of three 
| switches the rectifiers may be completely isolated 
on the alternating and direct-current thus 
enabling the bulbs and other parts to be inspected, 


sides, 


shown | 



































whilst other rectifiers in the same bank remain on 
load. The general appearance of these sub- 
station rectifiers can be gathered from Fig. 2. 
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FIG. 5--RECTIFIER CONNECTIONS FOR A 3-WIRE SYSTEM 


The cubicles containing the rectifiers are very com- 
pact, and the 
and voltage regulator are 
the panel. 


switches, circuit breaker 
mounted on the front of 
A door on the front of each panel gives 
easy to the fuses, whilst a lift-off panel at the 
back facilitates inspection and adjustment. 

An advantage of mercury are rectifiers is the high 
and constant efficiency, as shown by the curves 
Fig. 3. 
obtained at the highest voltages, but in all cases the 


instruments, 
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The best efficiencies, it will be perceived, are 




















FIG. 6--BATTERY-CHARGING RECTIFIER 


efficiency remains practically constant between 
quarter-load and full load, because the drop across 
the arc is practically constant. The power factor is 
also good, as shown by the curve—Fig. 4—which 
relates to tests carried out on rectifiers connected in 
parallel on the direct current side and on the hexa- 
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Normally, the switches belonging to these rectifiers 
are closed, their main function being to isolate the 
rectifiers, and it is therefore only necessary to close 
the primary the incoming 
feeder sub-station in 


transformer switches 

to put the 
When a sub-station is not required to 
operate continuously for twenty-four hours, it can be 


or 
switch whole 


operation. 


shut down and started up by remote control gear. 
| Pilot wires may be run from the generating station or 
elsewhere, and the incoming switch may 
be controlled, or if a separate feeder is run to each 
sub-station, the station may be controlled by a high- 
tension switch at the We shall deal 
deal more fully with glass bulb mercury are sub- 
stations in a subsequent article. 

Relatively small mercury arc rectifiers for charging 
small accumulators have, of course, been on the market 
for many years. 
charge accumulators and who draw current from alter- 
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FIG. 7--RECTIFIER WITH REGULATING SWITCH 


nating mains find the mercury vapour rectifier very 
satisiactory, motor generators, 
Tungar rectifiers, and so forth. A battery-charging 
rectifier equipment made by the Hewittic Electric Com- 
pany in sizes ranging from 6 to 10 ampeéres and from 
6 to 85 volts, is shown in Fig. 6, whilst the equipment 
shown in Fig. 7 is made for 40, 60 and 80 ampéres, 
the entire regulation in this case being carried out by 
means of the transformer tapping switch, to be seen 
on the front of the panel. 
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Obituary. 


JOHN FREDERICK EVELYN BARNES. 


THE death of Mr. John Frederick Evelyn Barnes, 
for many years Chief Engineer of the Public Works 
Department of the Government of Natal, is reported 
as having taken place on June 24th, at Pietermaritz- 
burg, Natal, as the result of a severe attack of pleurisy. 

Mr. Barnes, who was seventy-four years of age, was 
the of the Mr. Frederick P. Barnes, who 
was himself a civil engineer. He was born in County 
Kilkenny, in October, 1851. and educated 
Trinity College, Dublin. After practising for some 
time in Ireland a civil and for 
several years as engineer and surveyor of the Duke 
Abercorn’s he went in 1880 to Natal, 
where the rest of his life was spent. He was borough 
engineer of Durban from 1880 to 1888, and from 1888 
to 1893 was Assistant Colonial Engineer of Natal, 
becoming Chief Engineer in 1893, a position which he 
occupied until 1910, when he retired 
His special engineering achievements 
protection 
municipal works, bridges and buildings 

Mr. Barnes was at one time an official member ot 
the Natal Executive and Legislative Councils. During 
the Boer War he raised and directed labour corps, 
and organised an Indian ambulance corps. He repre- 
sented the Colony of Natal at the St. Louis World 
Fair in 1904. Up to the time of his death he practised 
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phase system on the alternating current side, and 
feeding a at 460 volts. Diagram, 
Fig. is taken from Mr. Roger’s recent paper read | 
before the Institution of Electrical Engineers, and | 
shows how rectifiers may be connected to a three- | 
wire system. 


two-wire system 


as a consulting civil engineer, and at the same time 
held several Government and other public appoint- 
ments. He was a member of the Institution of Civil 
Engineers, and for his services during the Boer War, 
when he was several times mentioned in dispatches, 


he was made C.M.G. in 1901, 
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Schneider Hydro-Mechanical 
Transmission Gear. 
A NEW type of hydraulic transmission gear designed 


for large powers recently underwent successful test bed 
trials in the shops of the Swiss Locomotive and Machine 


The 


of its construction may now be considered in detail, and 
reference made to the sectional drawings reproduced on 
page 90. The primary gear is enclosed in a fixed cast 
steel casing made in halves with a horizontal joint, which 
is bolted to the locomotive frames as shown in Figs. | and 3. 
Within the casing there revolves the primary rotor, which 
is shown completely assembled in Fig. 6. It is furnished 
with spur gear wheels on both rims, which engage with the 
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ing oil to and from the primary rotor. So as to prevent 
any escape of oil along the shaft, the ends revolve in 
stufting-boxes of the labyrinth type. By means of th. 
passages thus provided the operating oil can pass throug), 
the crank shaft, to or from the stationary casing, which ji 
connected to the secondary gear by piping and valve 

Above the stuffing-boxes there are fitted air vessels whic} 


equalise the working pressure and safety valves—see Fig 
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FIG. 1- GENERAL ARRANGEMENT OF EXPERIMENTAL LOCOMOTIVE 


Works, Winterthur. The gear is the first of its kind, and 
was built to the designs and under the patents of Mr. H. 
Schneider, the chief engineer of the company, who was 
also, it will be remembered, the inventor of a new type of 
variable speed gear described in our issue of March 7th, 
1924. The mechanism we are about to describe takes its 
name from the inventor, and is known as the Schneider 
hydro-mechanical transmission gear. 

Unlike some other forms of hydraulic transmission year, 


Primary Gear Secc 








wheels on the bevel shaft indicated in the upper part of 
illustration, Fig. 4. Within the rotor itself and co-axial 
with it is the primary crank shaft, which revolves on a 
second pair of roller bearings. Longitudinal and cross 
sectional drawings of the primary gear are reproduced 
on page 90. From these drawings it will be seen that the 
crank is embraced by a cylinder block provided with six 
pistons which are coupled by connecting-rods to gudgeon 


pins fixed in boxes on the inside of the rotor shell. The 

















FIG. 2—DJAGRAM OF GEARING AND PLAN OF THE COMPLETE 


such the Hele-Shaw, Williams-Janney, Lenz and 
similar systems, in which the driving and driven elements 
are interconnected only by hydraulic means, there is in 
the Schneider gear a direct mechanical connection between 
the primary and secondary elements. This being so, part 
of the total energy of the prime mover is transmitted to 
the secondary shaft by mechanical means, while the other 
part is conveyed hydraulically through a driving pump 
and a driven motor. The amount of energy thus trans- 
mitted can be varied from maximum to zero, and at a 
speed fixed by the design; hydraulic conversion with its 
attendant loss is entirely eliminated. The advantages of 
direct coupling is now recognised, and in the latest form of 
Hele-Shaw-Beaucham gear there is what we may call an 
“ hydraulic lock ” which connects the driving and driven 
members solidly together when desired. 

The gear described and illustrated in this article was 
designed for use on an experimental Diesel locomotive of 
500 horse-power. In Fig. 1 a general arrangement of the 
locomotive is given, while Fig. 3 shows the transmission 
year assembled on the locomotive frames. It will be noted 
from Fig. 1 that the oil engine, which is of the four-cylinder, 
two-cycle type, is placed lengthwise between the frames 
the crank shaft attached to the primary gear 
coupling shown to the left in Fig. 3. Between the engine 
and the gear an elastic coupling built into the fly-wheel 
is ints rposed. 

Although some reversing effect may be obtained by 
displacing the axle of the secondary rotor to its 
extreme negative position, permanent reversing is 
effected by sliding the loose shaft over the jack shaft. 
which puts into mesh one of two bevel wheels placed on 
either side of the centre bevel pinion. The shifting lever 
is worked by oil pressure, and is controlled from the driver’s 
A general diagram of the bevel pinion and gears, 
which shows the primary and secondary spur wheel driving 
years, is reproduced to the left of Fig. 2. The torque from 
the prime mover is transmitted to the wheels of the primary 
rotor, which in their turn re-transmit it to the spur wheels 
on the central bevel pinion shaft shown in the drawings 
reproduced on page 90. The secondary rotor transmits 
its torque through two spur wheels keyed to the main 
bevels on the transverse hollow jack shaft; the spur 
mounted on the sides of the secondary rotor, 
which mesh with these wheels, are shown in Fig. 4. 
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THe Primary AND SECONDARY GEARS. 

Having given an account of the general principles of the 

gear and the method of its application, some of the points 


connection such that when the shaft revolves the 
cylinder block is given an excentric motion with a radius 
of 60 mm., or 2}in., relative to the central axis of the rotor. 
To prevent the cylinder block from revolving relatively 


to the rotor, and to keep it in alignment, three auxiliary 


which allow the oil to the — 
a safe limit. 

The secondary geal also comuprises a rotor 
Fig. 7—which revolves and ts furnished 
with spur gear wheels engaging with the spur wheels on 
the jack shaft adjacent to the large bevel wheels shown in 
Fig. 4 The hollow shaft of the secondary rotor is not 
cranked, but it 


zontal direction relative 


escape it pressure 
shown in 


on roller bearings, 


Is capabl of being displaced in a hori 


tw the axis of the rotor by mean 





























of the servo-motor gear and guide-rods shown to the right 
of Fig. 2. The pipes which connect the primary and 
secondary oil system are furnished with telescopic glands 
and stufting- boxes In the secondary gear a twelve 
cylinder block is employed. It consists of two six-cylinder 











FIG. 3—-THE GEAR ASSEMBLED 


- 


cranks are fitted which have the same throw as the main 
crank shaft. The outer ends of the main crank shaft 
will be seen in Figs. 5 and 6. This shaft is made of cast 
steel, and is hollow in order to allow for the flow of operat- 


ON THE LOCOMOTIVE FRAME 


blocks placed side by side and cast in one piece, so that 
the cylinder axes are staggered. The pistons are coupled 
to the rotor casing by connecting-rods in the same manner 
as the primary gear, and auxiliary guide crenks are also 
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employed. These cranks, however, allow for a certain 


displacement of the rotor casing axis relative to the rotor 


haft centre, and this displacement is automatically varied 
by means of an excentric spider mounted alongside the 
rotor to which one part ot the auxiliary erank is attached. 
\ view of the assembled primary rotor is given in Fig. 6, 
ind a similar view of the secondary rotor is reproduced 
in Fig 
parts, 


Illustration Fig. 5 slows several of the component 
including the cylinder blocks, pistons and crank 


‘. 
1g 
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MeTuop oF OPFRATION. 


From the diagrammatic drawing reproduced on the 
ett Fig. 2, it will be appreciated that the driving and 
triven jack shafts and the rotors of both the primary and 
econdary gears are rigidly coupled by means of gear 
If the rotor of the primary element is held from 


wheels 





87 





longest and the jack shaft is running at a speed of 72.5 
revolutions 
figure are obtained by slowing down the speed of the prime 


per minute. Speed reductions beyond this 
mover, 

For 230 revolutions, the 
primary rotor is driven at a higher speed than its normal 


running at speeds higher than 


speed by supplying it with oil pumped by the secondary 
rotor, and the speed of the jack shaft increases rapidly 
with increased negative stroke. For reverse running, the 
rotor of the primary gear turns in the opposite direction 
to the rotor crank shaft, and the hydraulic effect is trans 
mitted by the sec ondary gear to the jac k shaft, where a 
portion of it is utilised to turn the driving wheels, whilst 
another portion, through the of the bevel and 
spur gears, drives the primary rotor in a direction opposite 
to that of its crank shaft. 

When the gear is 


medium 


reversed, speeds up to 195 revolutions 








FIG. 4 JACK SHAFT 


shaft 


gear 


turning by the wheel while the erank 
ttached to the the primary 
ts as a pump, the delivery and the suction sides depend 
w on the direction of rotation When, however, the 


rank shaft is held fast and the rotor is released, the rotor 


gear rims, 


prime mover rotates 
! 


can be driven as a motor by admitting oil under pressure 


Further, if the rotor be driven by the gearing and the 
rank be still held, the rotor again acts as a pump. The 
secondary gear acts in a similar manner, and can be made 
to operate as ¢ ither a pump or a motor, according to 


whether it is driven by oil or by the rotor. In the case 
of the secondary gear, however, the effect is proportional 
to the displacement between the centre line of the shaft 
the 


comeident 


ind the centre of rotor casing, and when these two 
effect When the 


suction and delivery sides of the primary rotor are placed 


ixes are no is obtained 


FIG. 5-SOME PRIMARY AND SECONDARY 


in direct communication, no hydraulic effect is possible 
and the gear is then in the light-running condition. 

For normal working with direct mechanical transmission, 
the control cocks on the pipes connecting the primary and 
secondary gears are closed, and there is no hydraulic 
effect, and therefore no hydraulic loss. Assuming now 
the prime mover to be running at a speed of 400 revolu- 
tions per minute, the jack shaft will revolve at 230 revolu- 
tions per minute, and the efficiency of transmission is 
then at its highest, the fluid friction and leakage losses 
for both gears being cut out. At speeds lower than 230 
revolutions per minute, torque is transmitted from the 
primary gear to the jack shaft, and added to it is the 
torque imparted to the jack shaft by the secondary gear. 
The total resultant torque at the jack shaft increases 


with decreasing speed, according to a hyperbolic law, and 
it reaches a maximum of 3.2 times the normal torque 
when the displacement stroke of the secondary gear is 








WITH BEVEL AND SPUR GEAR DRIVES 





per minute are obtained at the jack shaft, with a maximum 
negative displacement stroke of 60 mm. for the secondary 
reverse tractive effort of about 
in the ahead direction, which, the makers 
If permanent 
and efficient working is required in the reverse direction, 
it obtained 
described 


gear. This gives a one- 
third of that 
claim, is sufficient for all shunting purposes. 
is by means of the bevel gears previously 
The controls arranged in the driver's cabin 
include a lever for altering the speed of the oil engine and 
a stop lever for emergency use. Adjustment of the stroke 
of the secondary gear which alters the speed of the jack 
shaft, and consequently that of the locomotive, 18 effected 
by a hand wheel, which is connected to the joint control 
valve of the two servo-motors arranged in parallel and 
right of illustration, Fig. 2. Two other hand 
to work the by the valve 


shown to the 


wheels serve DASS and 


gear 


230 revolutions per minute for the jack shaft is eventu- 
ally reached. It may mentioned that the gear 
arranged to give a braking effect when the locomotive is 


be Is 


coasting down long gradients 


Bencnu Tests anp Some Resurts. 

The gear described has within the last year undergone 
exhaustive bench trials at the Winterthur works, and tests 
have been made on it by Professor Ostertag, of Winterthur, 
some particulars from which trials are given later in this 


article. On the test bed thé transmission gear itself was 
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FIG. 6—-THE PRIMARY ROTOR 


driven by an electric motor of about 450 brake horse- 


power total output, which was belted up to a loose shaft 


| and pulley connected to the transmission gear through an 





| 
| 


| 


COMPONENT PARTS 


which cuts out the secondary gear when the locomotive 
All the 
controls are interlocked, one with another, so that no false 
mancuvre can be made. When starting up, the by-pass 
connection of the primary system is opened, so that the 
prime mover starts against a light load. The general 
sequence of operations when starting is as follows :— 
Before beginning the starting operations, the oil engine 
is adjusted to its slowest speed and the secondary gear is 
set at its longest stroke, so that by slowly cutting out the 
by-pass connection in the primary system, the jack shaft 
hegins to revolve, at first quite slowly, and then faster. 
The speed is then increased by closing the by-pass con- 
nection completely. Further acceleration is then obtained 
by increasing the speed of the oil engine up to its normal 
rating of 400 revolutions per minute, at which speed the 
jack shaft turns at 230 revolutions. By reducing the stroke 
of the secondary gear, little by little, a normal speed of 


is to be run with direct mechanical transmission. 





| power put into the gear by the driving motor. 
| period of running of about three months, the various parta 


| and 
| primarily to the use of castor oil as an ope 





On of the 
jack shaft, a double Prony brake with the usual weight 
attachment was fitted. 
the gear, two control hand wheels were placed on the 
driving platform, whilst, in addition to the main, driving 
motor, motor-driven pump was employed 
to return the leakage oil through a « ooler back to the year. 


intermediate elastic coupling. an extension 


For convenience in manipulating 


an auxiliary 


The efficiency was measured in two ways, which enabled 








accurate figures to he obtained by cross-checking. The 
—— 
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FIG. 7 -THE SECONDARY ROTOR 
power put into the gear was measured electrically, and 
the power delivered by the jack shaft was recorded directly 


by the brake gear. 
to the small leakage of oil were each estimated separately 
and were checked along with the brake figures with the 
After a 


The loss by cooling and also that due 


of the gear were dismantled, and some of them are shown 
in Fig. 5. 
in the pistons, cylinders or bearings could be detected, 
that the builders attribute this excellent 
rating medium 


We are informed that no signs of wear, either 


result 
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FIG. 8—EFFICIENCY AND SPEED CURVES 


The curves reproduced in Figs. 8 and 9 show some of the 
chief results obtained from Professor Ostertag’s test. 
In Fig. 8 the percentage efficiency of the gear is plotted on 
a base of jack shaft speed, and curves for 300, 400 and 
500 brake horse-power are given. It may be pointed out 
that during the test the speed of the prime mover shaft 
was 350 revolutions per minute, and not 400, which will be 
employed when the gear is driven by the oil engine which 
will be built on to the test locomotive. As the capacity of 
the motor did not allow of a load of more than 450 brake 
horse-power to be used, the 500 horse-power curve was 
exterpolated by the aid of the diagram reproduced in 
Fig. 9, which shows percentage efficiency of transmission 
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plotted on the base of brake load on the jack shaft. With 
the prime mover shaft running at a speed of 350 revolutions 
per minute, the speed of the jack shaft when the gear was 
direct coupled and working without hydraulic transmission 
was 200 revolutions per minute and the minimum speed 
62 revolutions per minute. These figures compare with 
230 and 72.5 revolutions for service conditions with the 
oil engine working at a speed of 400 revolutions per minute. 
With direct transmission the efficiency of the gear is 
shown by the curve to be 89 per cent. with the secondary 
gear linked under hydraulic pressure to the primary system. 
If, however, the secondary gear is cut out by closing the 
valve provided for this purpose, the efficiency rises to 93 
per cent. At speeds between 200 and 100 revolutions per 
minute of the jack shaft, the efficiency remains nearly 
constant at about 89 per cent., but it falls slightly with 
decreasing speeds to 87 per cent., when a minimum is 
reached at 62 revolutions per minute. At speeds above 
200 revolutions, the fall is more pronounced, but at 300 
revolutions an 80 per cent. efficiency is still obtained. The 
curve shown in Fig. 9 indicates the efficiency of the gear 
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BRAKE EFFECT IN BRAKE HORSE POWER 
FIG. 9—EFFICIENCY CURVES 


under different brake loads at various speeds of the jack 
shaft. The curves obtained would seem to show that with 
increase of load the efficiency rises quickly at first and then 
increases slowly, without having, however, reached a 
maximum at 400 to 500 brake horse-power. 

It is of interest to note that designs have been prepared 
for a locomotive with an oil engine having an output of 
2000 brake horse-power hour, while the gear, it is claimed, 
is equally capable of application to the problems of motor 
transport involving motors of low power. 

In the preparation of this article we are indebted to an 
account of the gear which was written by Mr. T. Miller, 
M.E., of Winterthur, and to Messrs. Bernard Holland and 
Co., of 17, Victoria-street, London, S8S.W. 1, who are the 
London representatives of the Swiss Locomotive and 
Machine Works, Winterthur. 








A Change-over of Electric Supply. 


Wuen the Dick-Kerr works at Preston of the English 
Electric Company, Limited, were extended during the war, 
an increased power supply became necessary, and although 
there was then only time to adopt temporary measures, a 
new scheme was prepared to modernise the existing power 
station, the proposal being to install two 1500-kilowatt 
turbine-driven generators, supplied with high-pressure 
superheated steam from Babcock and Wilcox boilers, and 
exhausting to a high vacuum condenser. When this 
scheme was nearing completion, there was a suggestion 
that power should taken from the Corporation’s 
proposed new generating station at Preston. One of the 
1500-kilowatt generators was completed and put into 
service in the then generating station at the Dick-Kerr 
works ; but work on the second generator was completely 
suspended. 

The works power station then contained one 250-kilowatt 
reciprocating engine, for peak loads and special testing 
work; one 750)-kilowatt reciprocating engine, for peak 
loads and special testing work ; and one 1500-kilowatt steam 
turbine-driven generator, for the normal supply. 

These were supplied with steam from two Babcock and 
Wilcox boilers and four Lancashire boilers. With the new 
generating plant it was possible to generate very economic- 
ally ; but when the whole position was reviewed, it was 
decided that still greater economy could be effected by 
taking a supply from the Corporation’s mains. The con- 
version to Corporation supply meant, however, the scrap- 
ping of the whole of the company’s generating plant, to- 
yether with the then existing switchboards, and the instal- 
lation of a joint sub-station, which is now being effected. 

The works were originally driven by direct-current 
motors supplied, on the electric works side, at 500 volts, 
and on the car works side at 240 volts. The total con- 
sumption during 1923 was three and a-quarter millions 
of units. After full consideration it was decided to convert 
to alternating-current motors all those drives on the 
electric works side, for which a reasonably steady load 
was assured; while on the car works side —where there 
were so many individual drives—it was decided to eliminate 
all direct-current plant and change over completely to 
alternating-current. For machine drives, squirrel cage 
alternating-current motors—420-volts, 3-phase—have been 
installed ; and the lighting on the car works side has been 
arranged for alternating current, utilising the existing 
direct-current wiring, and balancing the lighting load 
between phases. On the electric works side, thirty motors, 
aggregating 600 horse-power, out of a total load of 900 


es) 





kilowatts, have been changed to alternating current; 
while on the car works side fifty-four motors, representing 
585} horse-power, are gradually being changed. The 
Siemens and English Electric Lamp Company’s supply, 
amounting to 250 kilowatts, will also be taken from the 
same joint sub-station. It has not, of course, been possible 
to change completely to alternating current, since direct 
current is still required for certain processes, and for the 
testing of traction equipments. 

The joint sub-station plant to supply the English Electric 
Company’s works, as well as the docks and the Marsh-lane 
areas, consists of : 

Corporation._-Two 500-kilowatt rotary converters, with 
transformers and switchgear ; and space has been provided 
for an additional machine of the same size, 

English Electric Company.—One 1000-kilowatt rotary 
converter; one 1000-kilowatt transformer, 6600 to 420 
volts ; one 1400-kilowatt motor generator for special heavy 
testing work. 

The switchboards have been so arranged that one 6600- 
volt feeder from the Ribble Power Station supplies the 
English Electric Company’s machines, and one feeder 
the Corporation machines ; but the switching and motoring 
arrangements are such that the Corporation direct-current 
mains can be fed from the English Electric machines, or rice 
versd. The position to-day is that the whole of the power 
for the works is supplied by the Corporation. The con- 
verting plant, transformers and new switchboards have 
been supplied by the Stafford Works, and the new alter- 
nating-current motors by the Bradford Works, of the 
English Electric Company, Ltd. For a net capital expendi- 
ture of £24,000 there will, it is calculated, be an annual 
saving of £3250, and, taking into consideration the disposal 
value of the old plant, it is anticipated that there will be 
a complete return of capital in less than seven years. The 
doing away with the boilers liberates the space occupied 
by bunkers and boilers, and thus gives an increased manu- 
facturing area. 

The conversion of the original power-house building 
from a generating station to a converting sub-station, and 
the changing of the shops from direct-current to alter- 
nating-current motors, has, we understand, been effected 
without in any way affecting the continual operation of 
the factory, which entailed the making of careful arrange- 
ments. Before an engine could be removed it was necessary 
to provide a temporary supply, which was done by using 
one of the machines in the testing department ; and in 
view of the fact that the cellar contained the steam pipes 
it was necessary to lay the high-tension incoming cables 
along the floor until such a time as the steam pipes were 
removed. In the changing of the shop drives it was in most 
cases possible to erect the alternating-current motor on an 
different site from the direct-current motor, so that the 
change in the drive was only a matter of fitting a belt on 
the other motor during, say, the meal hour. In those 
eases in which it was not possible to arrange a new site for 
the motor, it was necessary to work on Saturday afternoons 
to effect the change over. The whole of the work in connec- 
tion with the change-over will, we gather, be completed 
before the winter load comes on. 








Letters to the Editor. 


(We de not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE BROMLEY SINGLES, G.F.R. 

interesting notes on the 
above engines I ask him if 
ircular slide valves was not confined to the ten Dibs 
245-254, the ten built by Kitsons, Nos. 600-609, 


With reference to Mr. Ahrons’ 
July 10th, pages 28 and 29 


SIR, 
may 
the use of 
engines, Nos 
having rectangular valves when new 

I believe that, in spite of having a dome, all twenty of the 
singles had the regulator in the smoke-box, and that the re- 
building of the Kitson batch with new and smaller cylinders, 
174in. as compared with 18in., was first carried out at the instance 
of Mr. T. W. Worsdell, being afterwards continued by the late 
Mr. James Holden. 

Ry the courtesy of the former G.E.R. Company, I was enabled 
in 1885 to make a run on one of these engines from Liverpool- 
street to Norwich, and back again as far as Ipswich, where the 
engine was stationed. The train was the old 10 a.m., with slip 
coaches for the Sudbury branch, and the C.V. and H.R., but on 
the occasion on which I made my trip, the number of passengers 
was so great that three or four additional six-wheeled carriages 
had to be attached, rendering the abortive and neces- 
sitating a special stop to set down passengers at Mark’s Tey, 
at which point the slip portion would otherwise have been 
The load was therefore 


None of the twenty engines was re-boilered. 


‘6 slip °° 


detached whilst the train was in motion. 
a particularly heavy one, but we had not the slightest difficulty 
in ascending the 1 in 70 gradient up to Bethnal Green, or in 
mounting the much longer but easier incline to past Brentwood. 
The engine ran well throughout the double journey. and I can 
therefore personally testify to the excellent performances of 
which the Bromley 7ft. 6in. singles were capable. 

The swaying motion to which Mr. Abrons refers, I myself 
repeatedly observed, and it was particularly noticeable when 
the engines were starting out from Liverpool-street Station. 
When going at a good speed, however, the engines were very 
steady—remarkably so, in fact. 

Having regard to their potentialities in the way of good work, 
I have never yet seen an adequate reason given for the altera- 
tions made in the 600-609 series, or for the early breaking up of 
all the twenty engines. Five of the Diibs batch and a like number 
of the Kitson lot had a life of only eleven years. The scrapping 
began in 1890, and ended in 1893, with the result that thirteen 
years represented the longest life of any of these fine single- 
wheelers. The breaking-up policy seems all the more remark- 
able when it is that two varieties of the non- 
coupled type, the 2-2-2 and the 4—2--2—the latter wheel arrange- 
ment being the same as that of the Bromley engines—were 


remembered 


subsequently put into service on the G.E.R. 

The alterations in Nos. 600-609 were effected after the accident 
at Stretham Fen, when the counterbalance weight on the revers- 
ing gear of No. 603 became detached, and thereby caused the 
derailment of a passing down train, hauled by No. 609, on July 
28th, 1882. One is puzzled that the cylinders should have been 
altered in the case of the Kitson engines, and not in the case of 
the Diibs batch. The weight on the driving wheels of the former 
was, however, 14 tons 11 cwt., while that on the wheels of the 





Diibs engines was 15 tons. These weights were moderat 

yet when they became inadequate—they did not appear to ty 
so in 1885—they could have been increased by fitting the engin« 

with a somewhat larger and heavier boiler. I have a recolle 

tion of having seen it stated somewhere that the design of the. 

singles was in reality got out by Adams before he left the G.E.K 
in 1878, but I do not know what, if any, foundation there is for 
The ten Dibs engines were built in 1879, and 
1882 F. W. Brewer 


20th 


such statement. 
the ten by Kitsons in 1881 


Stevenage, Herts., July 


CANTERBURY AND WHITSTABLE TUNNEL 


Sir,—Among the favourite railway fables the usual stor 
giving the reason for this tunnel must rank high. 

Almost every writer on the Canterbury and Whitstable Rai! 
way repeats the obviously most unlikely tale that the-tunne 
was adopted merely as a local whim, or to vie with the tunne 
on the Liverpool and Manchester Railway, which, after th 
opening of that line, was looked upon as one of its special feature 
The fact that the Canterbury and Whitstable line was actually 
opened before the other has escaped the notice of the many 
writers who scorn documentation of any kind. 

But the foolish story should be disposed of for ever hy the 
copy of a letter recently shown at the Railway Exhibition at 
Darlington. 

This letter, dated October 25th, 1825 —7.«., 
mencement of the Liverpool and Manchester Railway 


before the com 
show 
that the tunnel was decided upon because the railway company 
were unable to come to terins with a local landowner, the use 
have made a tunnel unneces 


of whose land would, presumably, 
J. G. H. Warren, 


sary 
July 20th 


DRY-WEATHER FLOWS 


Sir,—In reply to Mr. Crewdson’s letter in your issue of the 
17th inst., I fear that he has not studied the question of equitabl: 
quantities of compensation water very deeply. He should under 
stand that far from wishing to “ over-ride the opposition of 
owners and other users of the water for power 
* those who suggest that dry-weather flows 


riparian and 


industrial purposes, 
and not rainfall should form the basis for the quantity of com 
pensation water are in fact trying to help those very users 

One has only to consider the following two concrete cases to 
discover how very inequitable and foolish the present rule for 
compensation water is which grants one-third of the yield of the 
drainage area for three « onsecutive dry years 
10,000 acres 
30. Qin 
24. 0in. 
14. 0in 
10. 0in 
3tin 

2.07 m.g.d, 
The district with a rainfall of 80in. is rural, so that 9.92 m g.d 
the district with a rainfall of 


Drainage area , 10,000 acres 

Long-average rainfall 80. in, 

64. 0in 

16 

48. 01n. 

16. 0in. 
9.92 m 


Three dry years’ rainfall 
Evaporation loss in. 
Three dry years’ yield 

Compensation water (rd) 


ed 


Equivalent to 


are granted to feed the fishes ; 


30in. is industrial, and yet only 2.07 m.g.d. are granted to supply 
all the mills. 

Let us use some sense in the matter, and as we cannot invert 
these two quantities let us at least try to equalise them 

Ludlow, July 20th Acrrep A. Barnes, M. Inst. CLE 








MEMORIAL TO LATE SIR CORBET WOODALL. 


In the report for the session 1923-24 of the Livesey 
Professor—Mr. John W. Cobb—on the Department of 
Coal Gas and Fuel Industries of the University of Leeds, 
there appears the following passage : 

In November, 1917, the University Council gratefully 
accepted the offer of Mr Henry Woodall to provide arul 
erect an experimental coal gas plant at the University in 
memory of his father, the late Sir Corbet Woodal!, D.Sc. 
The building and plant have been erected on a site pro 
the University, and form an adjunct to the 


vided by 
The whole 


Department of Coal Gas and Fuel Industries 
plant has been specially arranged for experimental work, 
and is not simply an ordinary gas plant on a reduced acale 
It has been erected to the designs of Mr. J. F. Scott, 
A.M. Inst. C.E., London. 

“The willing co-operation of friends in the memorial 
has made it possible to erect a much more elaborate plant 
than was at first contemplated, and to provide a sum for 
endowment. The five gas -companies with which Sir 
Corbet was specially connected—viz., the Gas Light and 
Coke Company, of London; the British Gas Light Com- 
pany; the Tottenham and District Light, Heat and 
Power Company; the Bournemouth Gas and Water 
Company; and the Croydon Gas Company—made large 
financial contributions. Messrs. Humphvey and Glasgow 
offered a carburetted water gas plant, but found that it 
was impracticable to make one on a scale sufficiently 
small to be dealt with in the plant. Mr. A. G. Glasgow 
therefore gave a handsome donation. The Woodall 
Duckham Company gave and erected a setting of vertical! 
retorts specially designed to permit of experimental work. 
Gibbons Brothers, Ltd., similarly contributed a setting 
of horizontal retorts also specially arranged for experi- 
mental purposes. Clayton, Son and Co., Ltd., of Leeds 
supplied the gas holder, purifiers and pipe work on most 
advantageous terms, and also made a handsome gift in 
money. Messrs. Parkinson and W. and B. Cowan, Ltd., 
gave a 100-light meter. 

“The exhauster and air blowing plant was supplied by 
the Bryan Donkin Company, Ltd., of Chesterfield, and 
the gas-fired steam boiler by the Spencer-Bonecourt Com 
pany, Ltd. The plant is now receiving trial and use at the 
hands of the research staff for the work of the Gas Investi 
gation Committee.” 








Tue harbour authorities at Chefoo, China, are making 
strenuous endeavours to improve the port for the use of 
ocean-going steamers. The wharf is able to accommodate 
vessels of 20ft. draught, a tug has been purchased, a 
pilotage service is being arranged, and several moorings 
laid down. 
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Railway Matters. 


We regret to hear of the death, at Holyhead, on the 
2 ist inst., after an operation, of Captain W. J. C. Nash, the 


marine superintendent of the London, Midland and 
Seottish Railway. 

Tue whole length, 10,464 miles, of the Pennsylvania 
system ts equipped with telephone booths, one mile apart. 
They are for the use of the track maintenance gangs, 
signal repairers, men with freight trains that get 
delayed, &e. 


Tae cause of happy relations between the companies 
and the men would not appear to have been helped by the 
new Union of Railway Signalmen, which has just held its 
first annual conference. A disturbing factor is that it is 
allied to the Associated Society of Locomotive Engineers 
and Firemen, and thus the latter will be strengthened in 
its frequent disagreements with the much larger National 
Union of Railwaymen. 


SUNDAY to seaside resorts may be good 
business from the railway point of view, but we can under- 
stand that they would not be popular with the residents 
of such a place as Aberystwyth. Recently a Sunday half- 
day excursion from Birmingham had to be run in seven 
portions and brought 4000 passengers. It was reported 
in the newspapers that Aberystwyth had “ a Sunday such 
and that by many 


the invasion was regarded with strong disfavour. 


excursions 


as it had never experienced before,” 


Ar a luncheon at Guildford on the 9th mst., to celebrate 
the completion of the electrification to that town, General 
Everard Baring, the chairman of the Southern Railway, 
alluded to the Brighton section having a different system 
electric traction to that the South-Western 
General Baring said that that difference was under 
consideration, and that it would probably be necessary 
for the Brighton electric lines to be adapted to permit 
co-ordination with the South-Western and South-Eastern 


of used on 


section 


electrifications, 
MANY mistakes in railway history have recently been 
noted. One such vas made by one of the penny picture 


papers when it said that some of those who could not make 
a pilgrimage to George Stephenson's home on the Tyne 
could to the great by visiting his 
London home, No. 34, Orme-square, Hyde Park, where he 
died at the early age of fifty-five.’ The writer was con- 


do homage engineer 


fusing father and son. 
House, Chesterfield, on August 12th, 
It was his son Robert who died in London on 
1859. 


sixty-nine 
October 12th, 


Tue derailment the Delaware, Lackawanna and 
Western on June 16th, mentioned in this column of June 


2tth, whereby forty-four passengers and five servants lost 


their lives, has been officially accepted as an Act of God, 
and the proposed public inquiry abandoned 
There was a cloudburst in the vicinity and dirt and stones 
to the line at a highway The 
was small, but sufficient to derail the wheels of 


has been 


were swept on crossing. 


quantity 
either 


the bogie or the tender of the engine of a special 


passenger train. A short distance ahead of that point 
was a siding or other connection, and at that the loco 


motive was fully derailed with four of the seven passenger 
cars 

In the « orresponden¢ e columns of our issue of the 10th 
appeared a letter as to electrification of railways in 
To the illustrations 


mst., 
suburban areas not being profitabl 
given our correspondent might have been added the 
case of the London, Tilbury and Southend Railway. One 
of the conditions under which the Midland Company was 
authorised in 1912 to purchase that line was that it should 
apply before 1914 for powers to work it electrically. In 
1914 the was extended until 1916, but it remains 
worked power Moreover, in April last it was 
officially announced that the company had agreed with 
the Southend Town Council to improve the existing tram 
the proposed 
electrification will not be proceeded with as yet.” 


by 


time 


by steam 


service, and it, further, was intimated that 


Tue Totton, Hythe and Fawley light railway and the 
rrington and Halwill light railway were inspected last 
by Major Hall on behalf of the Ministry of Trans 
port, and have been opened for traffic. The former was 
sanctioned by an order obtained by a private company 
in December, 1921, whose powers were transferred to the 
Southern Railway by a second order in February, 1923. 


week 


The line is 9 miles in length, single throughout, and 
starts at Totton on the Southern main line between 
Southampton and Brockenhurst. The Torrington and 


Halwill railway has been made by the North Devon and 
Cornwall Junction Railway under order obtained in 
1914, and amended and extended by further orders in 1922 
and 1924. It runs from the terminus at Torrington of the 
Barnstaple-Bideford—Torrington branch of the Southern 
Railway Company, and joins that company’s Okehampton 
Bude line at Halwill. The Government in 1922 agreed to 
contribute sum £125,000 towards its 


an 


a not exceeding 


construction 

WHEN appeared on Friday last, it was 
that from Euston to Aberdeen and 
Inverness did not, as claimed by the London, Midland and 
Scottish Railway, run non-stop Crewe to Perth. 
As it carries a sleeping ear for Oban, it must stop at 
Stirling or Dunblane to detach it Moreover, it is now 
admitted that it stops at what was the Caledonian shed, 
The honour of making 


Bradshaw 
the 7.20 p.m 


semen 


from 


north of Carlisle, to change engines 


the longest non-stop run rests therefore still with the 
Paddington and Plymouth train of the Great Western. 
The London, Midland and Scottish claimed for its train 


that it was non stop, inasmuc h as no booked stops were 
made for passenger purposes, and said: *“* The objection 
raised in some quarters that a pause outside a station to 
change engines destroys the non-stop character of the 
train must be regarded as merely technical. The change 
of engines is a working detail, like a stoppage in face of 
adverse signals or a stop to take in water.”” The claim 
proceeds to say The test of a non-stop train is the 
time-table, and the new L. M. and 8. time-table shows a 
blank column between the departure of the train from 


Crewe at 10.32 and its arrival at Perth, 290 miles distant, 


(,eorge Stephenson died at Tapton | 
1848, at the age of | 





378 minutes later.” 





Notes and Memoranda. 


Ir is now said that the deposit of coal found recently 
near Kamasamudram, Mysore, is not of commercial value. 


‘THE expenditure on lighthouses, light vessels, &c., under 
the control of the three general home authorities during 
the year ended March 3ist, 1924, was £765,526, and that 
on lighthouses abroad £37,538, making with some further 
slight payments a total of £817,099. 


THe Advisory Merchant Shipping Committee has 
recommended the President of the Board of Trade so to 
vary the new lifeboat regulations that a Fleming boat 
may be carried in place of a motor lifeboat. ‘The Fleming 


boat is propelled by hand levers and a screw. 


In the course of boiler-house excavations at the Barnsley 
Corporation electricity works for the construction of an 
ash tunnel, a seam of useful coal, Ift. 8in. thick, was, 
says the Jron and Coal Trades’ Review, uncovered. Some 
20 tons were removed from immediately beneath the chain- 
grate stoker of one of the boilers, and fed direct into the 
stoker, thus providing excellent fuel for several hours’ 
run. 


WaTERPROOF matches are, according to the Chemical 
Trade Journal, the subject of a recent invention by Mr. 
M. M. The waterproofing is effected by incor 
porating rubber latex with the fulminating material, and 
then vulcanising by the Peachey process. It is stated that 
tests have proved that these matches can be actually 
immersed in water without a single match being spoiled 


Dessau. 


or its ability to fire when rubbed on the striker Im pare d. 


of the mill buildings at 
with 


ONE the Netherton Ironworks 
was covered iron of 14-16 gauge 1882. 
The roof, containing some 70,000 square feet of sheeting, 
is still in an excellent state of preservation, its only pro 


sheets in 


tection being a coat of tar upon the outside once in three 
years. A similar building which was covered with steel 
sheeting so recently as 1920 requires renewal; indeed, it 
has in part been recovered, and the remainder of the roof 
is full of holes. 


In starting up a unit in the San Francisco Moccasin 


Creek power-house on the Hetch Hetchy project, under a 





static head of 1316ft., a gate valve at the lower end of 
the penstock was opened without first opening the hy-pass 
to fill the pipe the valve and the wheel. The 
excessive water hammer that resulted caused, according 
to the Engineering News-Record, the rupture of two of the 
four penstock lines at a point about 4000ft. from the 
power-house, and just below the point where the lines 
branch from two to four pipes. 


between 


THRE quantity and value of coke and by-products pro 
duced in the United States and sold in 1924, compared with 
1923, shows increased yields in tar, light oil and ammonia, 
and a significant increase in the proportion of gas produced 
with a corresponding reduction in the proportion burned 
in the coking process. The quantity of coke produced at 
by-product in 1924 was 33,983,568 net a 
decrease of 9.6 per cent., as compared with the output 
of 1923. In addition to the large coke there were pro- 
duced 2,950,810 net tons of breeze. The quantity of coal 
charged into the ovens was 49,061,339 tons. The average 
yield per ton of coal charged was 69.3 per cent. of mer 
chantable coke and 6 per cent. of breeze. 


ovens tons, 





THe official report on the explosion of a steam trap at 
an important power-house, emphasises the inadvisability 
of having the jointing material in a flanged joint under 
In the case under 
review, &@ man’s eyes were injured and the engineer sur- 


pressure, wholly inside the bolt circle. 


veyor-in-chief remarks that cast iron covers, in which the 
jointing material is placed wholly inside the bolt circle, 
have failed 
with serious results. In this case, old cracks were seen to 
have existed, but even where such cracks do not exist if 
the highly stressed by the bolts, very slight 
shock of water such as may often occur when a 
may be quite sufficient 


on various occasions in the past, sometimes 


cover is w 
hammer 
steam pipe line is being drained 


to cause failure 

DEALING with the explosion of an aluminium steam- 
jacketed soup boiling pan, the Board of Trade Surveyor 
remarks that 
available 


there does not appear to be much evidence 

the behaviour of aluminium under the 
conditions described. It is known to have a tendency to 
collapse under stress, owing to its soft nature, but its 
well-known qualities of extreme lightness and freedom 
from corrosion, with a clean and pleasing apparance, have 
led to its general use in cooking appliances, in which service 
its high conductivity of heat is also an advantage. This 
explosion serves to show that whilst aluminium is very 
suitable for cooking utensils in which it is not subjected to 


as to 


pressure, its use under pressure conditions is attended by 
the risk of collapse, with possibly serious consequences 
after a period of service, if the preliminary indications 
given by distortion or buckling are not seriously regarded.” 


AmonG the electrical breakdowns described in the 
annual report of the British Engine, Boiler and Electrical 
Insurance Company, there is one concerning a 330 brake 
horse-power squirrel-cage induction motor running at 
1180 revolutions per minute and driving a mine pump. 
A few months after being put to work trouble was experi- 
enced owing to the rotor and stator cores coming into con- 
tact. On the motor being dismantled, it was found that the 
jacketed stator core had become loose in the outer frame 
on account of wear at the surfaces where the jacketed core 
made contact with the outer frame. The fixing was effected 
hy means of sixteen machined pads cast on the inside of 
the outer frame, eight at each end ; these bore on corres- 
ponding T-shaped lugs, 2in. long axially, cast on the out- 
side of the jacket ; the bottom pads were secured to the 
lower end cover by set screws, which prevented turning 
and axial movement. Owing no doubt to vibration, the 
set had worked loose and allowed movement 
the interior portion of the stator frame, the lugs being 
originally a loose fit inside the pads. As a result of the 
cumulative movement which occurred, the lugs and pads 
were worn in some cases as much as 30 mils. As defective 
joints were found in the rotor windings, it is probable 
that uneven current distribution in the rotor bars was in 
a large measure the cause of the vibration. New bars were 
fitted to the rotor and new end rings cast on. 


acrews of 











' Miscellanea. 


A sKaoM of coal, 2ft. 6in. thick, has been discovered about 
12 miles South of Ankor, British Somaliland. 


THe Danish Army Flying Corps has purchased several 
aeroplanes from an English manufacturing company. 


It has been decided that the Kjoli copper mines in 
Norway, which have been closed down for some years, 
should be again put in operation. 


Tue Yangtze Engineering Works, near Hankow, China, 
has resumed operations after being closed down for a year. 
The works include a blast-furnace. 


Tse total output of coal in Great Britain for the week 
ending on July 4th was 4,676,200 tons, as compared with 
4,420,200 tons during the previous week. 


ARRANGEMENTS have been made for running a service 
of motor omnibuses in the place of the electric trams on 
the Dudley—Wordsley route, which are to be abandoned. 


THe Government of Australia proposes to assist the 
production of power-alcohol from molasses to the extent 
of advancing £25,000 towards the cost of erecting a plant 
in the Mackay district of Queensland. 

Two De Haviland Moth light aeroplanes have 


ordered for the use of members of the Midland Aero Club, 
The 


been 


which is to use the aerodrome at Castle Bromwich. 
Air Ministry is granting a subsidy of £3000. 


THE contract for the construction of a bridge over the 
river Zambesi, to carry the railway from Beira to Nyasa- 
land, was signed in Lisbon on July l4th. The construction 
of the bridge will provide Nyasaland with an ocean port in 
British territory. 


THE new stand by power house of the Giant's Causew ay 
Electric Tramway, the first hydro-electric tramway of the 
world, has just been opened. It has been put up to supply 
current to the line in the event of the river Bush becoming 
too low to operate the turbines, and includes a 132 horse- 
power National crude oil engine coupled with a 90-kilowatt 
E.C.C. generator. 

On Thursday morning of last week the Sennar Dam, on 
the Blue Nile Khartoum, was opened without 
formality, and water admitted to the Gezira irrigation 
canal in the presence of a small gathering of representatives 
of the Government, the Soudan Plantations Syndicate, 
the contractors and others. Particulars of this great 
engineering work were given in our issues of September 
26th, 1924, and July 3rd, 1925 


above 


It is announced that H.M. Civil Service Commissioners 
have recently appointed Mr. Alex. R. Hutchieson to the 
vacant assistantship in the Technological Department of 
the Royal Scottish Museum. Mr. Hutchieson was educated 
at Aberdeen and at King’s School, Somerset, and graduated 
B.Sc., with special distinction in mechanical engineering, 
at Edinburgh University. He served his apprenticeship 
with an important firm of engineers in Edinburgh, and has 
lately been employed on developmental research work with 
G. and J. Weir, Ltd., of Glasgow. 


THE control of the administration and the management 
of the Imperial Institute, South Kensington, has now been 
transferred, in accordance with the provisions of the 
Imperial Institute Act, 1925, from the Secretary of State 
for the Colonies to the Parliamentary Secretary, Depart- 
ment of Overseas Trade. The Imperial Mineral Resources 
Bureau was amalgamated with the Imperial Institute at 
the same time, and all correspondence relating to the work 
of the Bureau should be addressed to the Imperial Insti- 
tute (Mineral Resources Department), South Kensington, 
London, S.W. _ # 


At the annual meeting of Furness, Withy and Co., Ltd., 
which took place on Wednesday, the 22nd inst Sir 
Frederick Lewis, chairman of the company, stated that 
tenders were invited British 
and five foreign shipbuilding firms for complete Diesel- 
He regretted to say that the lowest 
of the 
from 


recently from seventeen 
engined cargo liners. 
British price was considerably 
from abroad, which included quotations Danish, 
Dutch and German shipbuilding yards. As the ships were 
not urgently required, the company had decided not to 
order these ships at present, in the hope that later on it 
might found at 
figure which would operating 
conditions. 


in excess tenders 


be possible to place the contracts 


be justified by 


a 
present 


Accorpinc to Indian Engineering, the raft for the main 
building of the power-house at King George’s Docks, 
Calcutta, is nearly completed, and the station, which is to 
be started with two turbo-generators of 6000 kilowatts each 
and three boilers each of 50,000 lb. per hour evaporative 
capacity, will be ready for running in September, 1926. 
Ultimately it will be possible to increase the capacity of 
the generating station to 100,000 kilowatts by means of 
extensions from time to time in accordance with the 
demand. The idea of the scheme is to start with, sufficient 
plant for immediate local requirements, and to design the 
power station so that it can be extended as and when 
required. When the new station is working, Calcutta will 
have not only a valuable stand-by 
doubly assured source of electric supply to the port and 
surrounding neighbourhood. 


to Cossipore, but a 


At the annual general meeting of the Faraday Society, 
held on July 6th, the following officers and members of 
the Council elected :—President, Professor F. CG. 
Donnan. Past-presidents : Sir Robert Hadfield, Professor 
Alfred W. Porter, Sir Robert Robertson. Vice presidents : 
W. R. Boustfield, Professor C. H. Deach, Dr. W. H. Hatfield, 


were 


Professor W. C. Lewis, C. C. Paterson, Professor A. O 
Rankine, Dr. E. K. Rideal. ‘Treasurer, R. L. Mond. 
Council: Professor E. N. da C. Andrade, C. R. Darling, 


Dr. J. E. Coates, Dr. F. A. Freeth, Dr. B. A. Keen, Dr. E. H. 
Rayner, Dr. F. C. Toy, H. T. Tizard, Dr. R. 8. Willows, 
Professor E. C. Williams. During the year thirty-three 
new members were admitted to the Society. There was 
an adverse balance of £293 4d. on the year’s work, 
owing to the great amount of material published. While 
loth to diminish the Society's activities, it has been 
decided to limit the general discussions for the time being 
to two a year, and it is expected as a result to balance 


78 





income and expenditure during the present year. 
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THE SCHNEIDER HYDRO-MECHANICAL TRANSMISSION GEAR 
THE SWISS LOCOMOTIVE AND MACHINE WORKS, WINTERTHUR, ENGINEERS 


(For description see page 86) 
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Liquid Fuels of the Future. 


In their study of the problem of a home supply 
of liquid fuels, as it appertains to this country, 
there would seem to be some danger that official 
research bodies and individual fuel technologists 
may be concentrating too seriously on stereotyped 
processes, such as the low-temperature carbonisa- 
tion of coal and the production of alcohol from 
vegetable sources, and dismissing too lightly 
from their consideration the significant develop- 
ments which during the past few years have un- 
obtrusively emerged from the research of synthetic 
chemists in other countries. It has to be borne in 
mind that the demand for liquid fuels is a progres- 
sively increasing one, that from the mechanical 
point of view the utilisation of such fuels has been 
perfected, and that the extent to which we shall be 
enabled to take advantage of oil-consuming prime 
movers must depend upon a world production of 
liquid fuels in such quantity that the supply will 
at least balance the demand, and, accordingly, 
eliminate any possibility of enhanced prices. The 
fact cannot be neglected that throughout Europe, 
and more particularly in the Western European 
countries, Nature, while lavishly endowing us 
with coal, has miserably failed to provide us with 


|naturally occurring oil, and at the same time we 


are bereft of means for producing in any adequate 
quantities those varieties of vegetation which form 
in the manufacture of power 
An examination of the proposals which 
have come up for consideration during the last 
five years would almost seem to leave the impres- 
sion that we are playing with palliatives instead 
of attempting to solve the problem in its entirety, 


land that we are exhibiting a dangerous indiffer- 


ence to developments that are rapidly taking 
shape in other countries faced with conditions 
parallel with our own 

If we are to become self-supporting in the way of 
liquid fuels, it must be apparent that the only 
practicable means to such an end is the utilisa- 
tion of the one raw material—coal—which exists 
in quantities sufficient for the purpose. We have 
gone some long way towards realising this object 
the attention which we have already given to all 
systems for effecting carbonisation in such a 
manner that a maximum quantity of liquid pro- 
ducts recovered per ton of coal dealt with. 
Certainly by carbonising sufficient coal we can 
in this way obtain our requirements of liquid fuel, 
but it is time it was recognised that no process 
is ever likely to be commercially solvent which 
yields immense quantities of solid and gaseous 
subsidiary products for which only a very restricted 
demand exists. Low-temperature carbonisation, 
therefore, owing to the concurrent production of 


Is 





smokeless fuel and surplus gas, must continue to 
he governed unreservedly by the demand for these 
two products, and for this reason it can never 
do more than add a small quota towards the alle- 
viation of the problem. But what of alternatives ? 
The end in view must, if we accept the principle 
laid down above, be the production from coal of 
liquid products solely. In other words, the com- 
plete conversion of coal into oil—a consummation 
which has been rendered possible by the untiring 
research of a small band of German, and more 
lately French, fuel technologists, whose work 
almost Utopian in its conception. On the one 
hand, there is the work of Bergius who, with the 
aid of immense pressures, has succeeded in liquefy- 
ing coal, and whose method has been applied with 
considerable success in this country by Professor 
Nash at Birmingham University. On the other 
hand, there is the much more promising method 
developed partly by Fischer, of the Kaiser Wilhelm 


IN 


Institute at Miillheim, partly by the famous 
Badische Analin und Soda Fabrik, and more 
recently by Patart in France. It is this latter 


method, or combination of methods, which might 
almost be regarded as providing a ready-made 
solution of our difficulties, for although Bergius 
has been seeking a technical and economic solution 
of his particular process for the past nine years, he 
has not as yet reached complete success, but there 
are indications that it may not be long delayed 
But important as these steps are from the par- 
ticular standpoint of this country, by far the most 
spectacular and absorbing phase of recent develop 
ments in the realm of liquid fuel production is the 
process, which is now not only a technical but a 
commercial proposition, for producing substances 
such as synthetic methyl aleohol—more commonly 
known as “ methanol ’"—from water gas. This 
ievelopment must be regarded as only second in 
importance to the Haber synthetic ammonia 
process. While large-scale plant is already in 
operation in Germany, and France is occupied with 
a substantial programme for meeting her liquid 
fuel requirements, we in this country still seem to 
have made no move. It has been pointed out by 
authorities who have given close study to the 
matter that the Badische Anilin und Soda Fabrik 
has had chemists and engineers working on this 
problem for a number of years, with the result 
that a large-scale commercial plant has been estab- 
lished in Merseberg, in Saxony. The process con- 
sists, in its essentials, in the passage of purified 
water gas having the composition of approximately 
60 per cent. hydrogen and 30 per cent. carbon 
monoxide, together with carbon dioxide and 
nitrogen, at a pressure of 200 atmospheres, over a 
catalyst maintained at a temperature of about 
400 deg. Cent. The apparatus is of a similar type 
to that used in the Haber process. The Merseberg 
plant is producing a maximum output of about 
20 tons per day at a cost of some 10d. per gallon, 
and already enormous quantities of the spirit have 
been exported to the United States, in competition 
with the alcohol obtained in large quantities in 
that country from the distillation of wood. To 
ourselves the process is of considerable moment 
when it is remembered that we utilise thousands 
of tons of methanol annually, most of it imported 
from the United States and Canada, and costing 
about £50 per ton. It is said, moreover, that the 
German product can be laid down in London for 
£15 per ton. 

The possibilities of effecting modification in the 
products yielded by the catalytic treatment of 
water gas are enormous, and it is no idle boast 
that, given carbon, hydrogen and oxygen, the three 
fundamental constituents of water gas, it might be 
possible to ring the changes so as to produce a 
hundred distinct end products.’ Fischer himself 
has elaborated the methanol to 
produce a mixture of higher alcohols and ketones, 
which he calls “ Synthol.” In view of the sub- 
stantial progress which has made with 
synthetic processes of the kind in neighbouring 
countries, it is almost a tragedy that we should 
continue to regard the matter with comparative 
indifference, and it is sincerely to be trusted that 
some such official body as the Fuel Research Board 
will take the necessary steps to see that we are not 
left behind so far as a knowledge of the technical 
details of operation are concerned. 


process 80 as 


been 


Frequency. 


A RETURN of engineering and financial statistics 
covering the years 1920-1923 has recently been 
issued by the Electricity Commissioners, who, on 
taking up their duties in 1920, very soon recognised 
that there was a lack of comprehensive official 
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statistics relating to public electricity supply in 
Great Britain. Since the appointment of the Com- 
mission a 300d deal of information on electricity 
supply has been presented in the annual reports 
and in the publications on fuel consumption and 
units generated—publications which have un- 
doubtedly had a distinct influence on central 
station efficiency. In the present report the salient 
statistics relating to the public supply in Great 
Britain during the period covered are reviewed 
under the headings of Authorised Undertakers, Engi- 
neering, Finance, and Staff and Workmen Employed, 
the publication containing in all no fewer than 
560 pages, devoted for the most part to tables. From 
an engineering point of view, the report is perhaps 
more interesting than some of its predecessors, 
and incidentally it shows that electricity supply 
in this country has got into rather a muddle, a 
fact well known to most, if not all, electrical engi- 
neers. During the period covered by the return 
there were generating plants operating at no less 
than fifteen different frequencies. There were, 
moreover, seventeen different distribution fre- 
quencies and upwards of forty voltages. About 
73 per cent. of all the alternating-current plant, 
however, was generating at the accepted standard 
frequency of 50 cycles per second, the two pre- 
dominating non-standard frequencies of 25 and 40 
cycles per second accounting for 14 per cent. and 
8.5 per cent. respectively. 

If engineers had only realised years ago the 
importance of a standard frequency, an immense 
amount of trouble would have been saved. Apart 
altogether from the difficulties that are involved 
in linking up stations working at different fre- 
quencies, diverse conditions of supply, both as 
regards frequency and voltage, naturally hamper 
the electrical manufacturer, who has to design 
a large number of machines to meet the different 
requirements. Although the accepted standard 
frequency of 50 cycles per second now predominates, 
the task of eliminating all the odd frequencies and 
especially the 25-cycle supplies, is not nearly such 
an easy matter as some seem to suppose. On this 
matter the Government is at present preparing a 
report which many are anxiously awaiting, such, 
for instance, as Mr. Chattock, of Birmingham, who 
sells a very considerable quantity of 25-cvcle 
current. The task of changing the frequency in a 
place like Tunbridge Wells, where an alteration 
has recently been made, is a very different job 
from that of changing the frequency in a city such 
as Birmingham, where there is a big 25-cycle motor 
load. Most engineers will agree, we think, that a 
universal frequency of 50 cycles per second would 
be beneficial, but the delay in the presentation of 
the Government’s report seems to indicate that 
there may be just a little difficulty in putting the 
proposal to eliminate all non-standard frequencies 
into practice. It is somewhat difficult to see why 
some of the odd frequencies were ever adopted at 
all, although in the case of 25-cycle supplies the 
early rotary converters were the determining factor. 
As rotary converters could not be made in the past 
to run satisfactorily on 50-cycle circuits, 25 and 
334-cycle current was generated to avoid the use 
of the less efficient motor generator. Similarly, 
in these days, when really high-pressure direct- 
current railway equipments cannot be produced, 
it is proposed to electrify at a pressure of 1500 
volts. No doubt, however, the electrical manu- 
facturers will be glad to re-equip the railways in 
years to come when an infinitely better scheme 
has been evolved, just as they would be pleased to 
replace all the 25-cycle motors, with 50-cycle 
motors at Birmingham and elsewhere. On the 
whole, it is a very good thing that the Electricity 
Commissioners were appointed, for if engineers 
had been allowed to go on designing in accordance 
with their own whims and fancies, it is difficult 
to conceive what sort of mess and muddle the 
electricity supply business of this country would 
have ultimately got into. Under the provisions 
of Sec. 24 of the Electricity Supply Act of 1919, 
the Commissioners are empowered to require the 
alteration of the type of current, frequency and 
pressure employed in the undertakings of autho- 
rised undertakers, subject to certain conditions 
set out in the section, and the time is not far distant, 
we hope, when anyone who perpetuates direct- 
current distribution without very good cause will 
be shot at dawn. In their first annual report, 
published in 1921, the Electricity Commissioners 
considered the whole question of standardising 
frequency, a matter which at that period was con- 
sidered to present very great difficulties. At an 
informal conference, the consensus of opinion was 
that it was outside the bounds of practical politics 
for the Commissioners to bring about the adoption 








in the near future of one standard frequency in 
particular districts. Divergent views were also 
expressed as to the practicability of carrying out 
new developments at a standard frequency in 
areas already containing extensive developments 
at non-standard frequencies. 

After full consideration of the matter, the Com- 
missioners therefore reluctantly came to the con- 
clusion that there was no alternative but to defer 
for the time being the major question of framing a 
policy which would lead to the ultimate ideal of 
one standard frequency throughout the country. 
They decided, however, that it should be their 
aim to bring about the elimination of all odd fre- 
quencies and to reduce the number of main fre- 
quencies in use to three, namely, 50, 40 and 25 
cycles per second. Since that time there has been 
progress in the desired direction, but the big 
problem of introducing a standard 50-cycle supply 
throughout the country remains. Strong opposi- 
tion to the complete eliminatioa of 25-cycle supplies 
still prevails, but in spite of all the inconvenience 
and the very large outlay which the change would 
involve, a common frequency would prove a great 
boon to the electrical industry, and we await the 
Government’s report with interest. 





International Conference on High- 
Tension Electric Supply. 


WE have just received the official summary of the 
proceedings at the third International Conference on 
high-tension electric supply networks——‘* Conférence 
International Grandes Réseaux Electriques a 
Haute Tension—which took place in Paris from 
June 16th to 25th last. The Conference was even 
more largely attended by delegates than had been its 
two forerunners, both of which were held in Paris. 
In 1921 the number of countries and associations or 
administrations participating were twelve and nine- 
teen respectively, while the number of delegates—not 
French—attending was fifty-three, and the number 
of reports discussed was forty-five. In the second 
Conference, twenty countries participated, thirty- 
seven associations or administrations were repre- 
sented, the number of delegates—not French—who 
attended it was one hundred and forty-three, and 
the number of reports discussed was forty-rine. In 
the recent Conference, twenty-five countries par- 
ticipated, fifty associations or administrations were 
represented, two hundred and twenty-five delegates 

not French—attended, and the number of reports 
discussed was eighty-five. 

It was announced at the outset that several coun- 
tries—notably Great Britain, Holland and Italy 
had set up National Committees to gain recruits for 
the Conference, and to bring about the preparation 
of reports. These National Committees, it was 
stated, had achieved excellent results. 

A number of Governments officially recognised 
the Conference by sending special delegates. Among 
them were Belgium, France, Great Britain, Holland, 
Italy, Japan, Norway, Poland, Sweden, Czecho 
Slovakia, and Turkey. The countries represented 
were :—South Africa, Australia, Austria, Belgium, 
Canada, Czecho-Slovakia, Denmark, Finland, France, 
Great Britain, Holland, Hungary, India, Italy, 
Japan, Luxembourg, Norway, Poland, Roumania, 
Russia, Spain, Sweden, Switzerland, Turkey, and the 
United States. The International Electrotechnical 
Commission, under the patronage of which the Con- 
ference was held, was represented by its Honorary 
President, Monsieur Mailloux, its President, Monsieur 
its general secretary, Mr. C. D. Le 
Maistre ; the Union Internationale des Producteurs 
et Distributeurs d’Energie Electrique was also 
represented by its Vice-president, Monsieur Eshwege, 
and its delegate-general, Monsieur Brylinski. 

In all, ninety-nine reports were presented to the 
Conference. Of them, thirty-seven were in both 
French and English, thirty-six in French, and twenty- 
Of the total, twenty-four were sent 
in by France; fourteen by Great Britain and the 
Dominions ; thirteen by Italy; eight by Holland ; 
seven by Japan; six by Switzerland ; five each by 
Hungary and Sweden; four each by Norway and 
the United States ; and nine by other nations. 

The opening session of the Conference took place 
on Tuesday, June 16th, at the Ministry of Public 
Works under the presidency of Monsieur Pierre Laval, 
the Minister of Public Works. Six full days, from 
9.30 a.m. to noon and from 2.30 p.m. to 7 p.m., were 
devoted to discussions. Visits were subsequently 
paid to the Exhibition of Decorative Arts, now being 
held in Paris; to the 1,000,000-volt Experimental 
Laboratory at Ivry ; to the central generating station 
at St. Ouen; to the new 600,000-volt generator 
built by Les Etablissements Gaiffe-Gallot et Pilon ; 
to the testing department of La Compagnié des 
Lampes ; to the large central generating station at 
Gennevilliers, where 240,000 kilowatts of plant are 
installed, and 100,000 kilowatts are under construc - 
to the 150,000-volt sub-station of the Paris- 
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Orleans: Railway at Chevilly near Paris: to Fontain- 
bleau ; and to the wireless station at Sainte-Assise. 
THE PropvucTION or ENERGY. 

Turning now to the actual work of the Conference 
the summary states that in Section L, which is 
concerned with the Production of Energy, two report: 
were presented on Boilers; five Alternators ; 
ten on intercommuneation between central stations 
one on a machine, invented by MM. Bakker ani 
Staveren, by which the physical phenomena of the 
working of central stations in parallel can be analysed ; 
four on oils for use in transformers ; three on test 
pressures ; two on outdoor stations ; four on high- 
tension apparatus ; and one on the lighting of central! 
and sub-stations. 


on 


BorLERS AND FUELS. 


Concerning boilers, it was decided that finality 
had by no means been reached as concerns draught 
and firing, and the delegates manifested a desire to 
add to the inquiry a study of the relative economy of 
combustibles. Accordingly, Monsieur Mailloux was 
requested to make an international investigation into 
the whole matter and to send in his report in time for 
it to be considered at the next Conference 


ALTERNATORS, 


The reports received with regard to alternators 
brought out the fact that the tendency with modern 
constructors was to build large turbo-alternators 
with the armature reaction as feeble as possible, so 
as to ensure stability in working and to avoid the 
disadvantages of self-induection. The 
discussion of this phenomenon was, unfortunately 
postponed, because of the absence of the principal 
reporter. One of the reports gave particulars of an 
alternator specially designed to supply, at will, 
either 50-period or 25-period current, 80 as to meet 
the requirements of a central station which might be 
ealled upon suddenly to supply current to networks 
of different frequencies. There was also a discus 
on the synchronising of alternators 
assymetrical resistances. The introduction of a new 
apparatus by means of which it is possible to couple 
alternators together at any desired instant, without 
waiting till synchronism is attained, was reported to 


excessive 


sion aCTOSS 


the Conference. 


INTERCONNECTION OF CENTRAL STATIONS. 


The problem of the exchange of energy between 
central generating stations called forth a discussion 
which indicated that, unfortunately, the problem is 
far from being entirely solved, and that much remains 
to be done before all points of difficulty can be satis- 
factorily elucidated. The three main points dis 
cussed were :—(a) The calculations for the networks ; 
(6) the phenomena of self-excitation ; and (¢) selective 
protection against short circuits. The discussion 
made it clear that in construction had 
already placed at the disposal of producers and dis- 
tributors of energy transformers with multiple 
tappings, for voltages up to 110,000, with which 
changes in the voltage could be made with the appa 
It was brought to the attention 
been 


} yrogress 


ratus under tension. 
of the Conference that, recently, there had 
devised a double-excitation regulating machine, the 
perfectly stable working of which allowed of the 
regulation of the of active reactive 
current in two lines, at will. 

On the subject of inductances, the opinion seemed 
to be held by the delegates that the tendency was 
to suppress them in transmission lines and to replace 
them by circuit breakers which give equal security, 
and at the same time allow of considerable economy 
to be effected. It is not proposed, however, to do 
away with the use of inductances betweem machines. 
One of the reports presented showed that it was 
now possible to inter-connect networks operating 
at different frequencies. 


circulation or 


TRANSFORMER OILS. 


Among the most important subjects considered 
by this section was the question of transformer oils. 
The point to which attention was first directed was 
the influence of the electric field on the formation of 
deposits. The number of qualities of oil, which are 
permissible, was also discussed, and it was agreed 
that, so far as transformers are concerned, it would 
be best to have one quality only, so as to lessen the 
difficulties of supply. It was also decided that the 
best course to pursue would be to have only one kind 
of oil for transformers and circuit breakers, except 
in countries which experienced exceptionally low 
temperatures. The testing of the tendency of oils 
to form deposits was discussed at considerable length, 
the effect of the electric field, of oxygen and of 
catalysers being successively examined. The 
ference came to agreement on certain special points 
concerning the method of testing the oils, notably 
as regards the determination of flash point and the 
temperature of congelation. 


Con- 


Test PRESSURES. 


Test pressures were also discussed at length, and 
it appeared that in all countries there was a tendency 
to insist that machines should be able to stand higher 
At the same time, the difficulty of keeping 
the conductors cool, if the thickness of the insulation 


pressures. 
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was much increased, was recognised. It was agreed 
that it seemed dangerous to encourage constructors 
to build machines which would resist specially high 
test pressures, for what was generally done was that 
the insulation of the ends of the conductors were 
very carefully insulated, whereas the portions in the 
armature slots—which were the weak points-—were, 
comparatively speaking, neglected. In connection 
with the question of what test pressure to allow for 
the field magnets of synchronous machines and rotary 
converters, the French delegates proposed that, as a 
hasis of calculation, it was not the normal terminal 
tension that should be taken, but the tension which 
might conceivably be experienced, and which would 
naturally be considerably higher than the normal 
tension. 


POORS STATIONS, HIGH-TENSION APPARATUS 
AND STATION LIGHTING. 


OuT-oFr 


The two out-of-door stations, which 
were accompanied by stereoscopic pictures, explained 
the existing state of knowledge of the subject, and 
showed that such stations were economically possible 
for relatively low say, 33,000, even 
15,000 volts. Several reports on high-tension switch 
year, notably of the ironclad type, which, it is re- 
marked, appears to be coming into general use, were 
considered by this section. There was also a report 
setting out the general conditions to be observed in 
order to ensure adequate lighting of central and 


reports on 


pressures, or 


sub-stations. 


CONSTRUCTION OF ‘TRANSMISSION LINES. 
Conference was 
and Insulation of 

being considered 
(a) General questions ; 


(d) ; and 


The of the 


cerned 


section 
the Construction 
Transmission Lines, the matter 
under the following headings : 
(b) supports; (c) insulators ; 
(¢) buried cables 

The Italian delegation presented a very complete 
review of the installation of extra-high tension trans- 
mission lines, and of the particular question of river 
Another report dealt with how the cost of 
the transmission of energy is affected by the voltage 
of the network. The outcome of this investigation 
was that for large powers the most economic pressure 
was the highest. A detailed report from Japan 
described the effects transmission lines of the 
earthquake of September, 1923. 


second con 
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conductors 
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SUPPORTS FOR , TRANSMISSION LINES. 


On the question of supports for transmission lines, 
were presented to the Conference. 
No new form of metallic post was suggested ; indeed, 
metallic posts were only indirectly discussed from 
the point of view of rust prevention. On the other 
hand, a considerable amount of attention was given 
to reinforced concrete posts, and it was made clear 
that posts of that type, which have hitherto been 
employed with success only for moderate voltages, 
could compete, satisfactorily, with metallic posts, 
even for the highest pressures. It was pointed out 
that a 130,000-volt line, now under construction, 
would be concrete made centri- 
fugally, of a type which had given good results in 
Italy, where several lines are equipped with posts of 
that kind. Countries rich in wood endeavoured, on 
the other hand, to make the most of that material, 
and one of the reports discussed a new method 


seven reports 


carried on posts, 


the Furnos process—of hot impregnation. The 
question of foundations for the posts was also dis- 
‘ ussed. 
INSULATORS. 
Six reports on insulators were considered. They 


outlined the improvements recently made in the 
manufacture and form of insulators, both of the rigid 
and suspension types. One of the United States 
delegates, a Mr. Austin, demonstrated the advan- 
tages of equipping insulators with a special device, 
called a Restrainer-‘* Réprimeur,”’ which raises the 
flash-over voltage considerably. Some of the reports 
had to do with the influence of temperature on 
insulation, and the result of the discussion on them 
revealed the fact that though the porcelain insulator 
was favoured by the majority of constructors of 
transmission networks, the manufacture of glass 
insulators had made great progress, and that glass 
was apparently now able to compete on equal terms 
with porcelain. The questions of trials and 
coefficients of safety to be adopted in connection with, 
insulators were also discussed. 


of, 


UNDERGROUND CABLES. 


Overhead conductors were only briefly touched 
upon by this section, but there were two reports 
dealing with the balancing of cables. Another report 
asked the question whether it were not advantageous 
to extend the use of underground cables even for 
pressures of from 60,000 to 130,000 volts, and set out 
what could be gained by doing so. The Conference 
listened with interest to a report describing the work- 
ing at a normal pressure of 130,000 volts, of three 
hollow cables with oil circulation, which had been in 
service since October last. The question of testing 
cables ‘formed the subject of a long discussion at 
the Conference in 1923. The Dutch delegation 
then described a method based on the variation in 
losses with the tension applied. The recent dis- 


cussion of this subject showed that certain manu- 








facturers preferred the high tension. The test pres- 
sure should, according to some, be of the order of 
four times the normal working pressure, whereas 
there were some who maintained that it should be 
five times the normal pressure. The regulations in 
vogue in France at the moment are that below 40,000 
volts working pressure the test pressure should be 
four times the working pressure, while for pressures 
above 40,000 volts the test pressure should be twice 
the working pressure, plus 40,000 volts. Monsieur 
Soleri proposed that the test pressure should be pro- 
portional to the thickness of the insulation, and 
suggested an increase of 4500 volts for each additional 
thickness. of insulation. In another report Monsieur 
Halo suggested that the method of testing by observ- 
ing dielectric losses, as employed for cables, might be 
employed for testing other electrical apparatus. 


THe OPERATION OF TRANSMISSION NETWORKS. 


Section No. ILI., which was entrusted with the 
study of the Working of Transmission Networks, 


had before it no less than forty-eight reports, out of 
the total of ninety-nine. Six of the reports dealt with 
the earthing of the neutral point and the influence of 
high-tension transmission lines on telegraph and 
telephone circuits. The discussion brought out the 
fact that the administrations of all countries were 
desirous of co-operating with the manufacturers of 
electrical apparatus and the distributors of electrical 
energy to discover the economical solutions 
of the various problems involved. 


most 


EXCESS PRESSURES. 

Ten were received on the subject of 
excess pressures. Whereas formerly the characteristics 
of these phenomena had only been deduced from 
theoretical conceptions, there are now known several 
methods by which they may be experimentally 
evaluated. A cinematograph study of high-tension 
sparks, which was presented by Monsieur Faccioli, 
attracted a great deal of attention. There was an 
interesting interchange of views as to whether it is 
better to employ protective apparatus or to reinforce 
the insulation of parts likely to be exposed to succes- 
sive pressures. There appeared to be a general lean- 
ing towards the first of these alternatives. 


reports 


ACCIDENTS AND BREAKDOWNS. 


In the five reports devoted to accidents and break- 
downs, statistics of accidents in operation were set 
out in a particularly precise manner, and it was 
shown that they were of value in ascertaining 
the causes of accidents and the best steps to take to 
prevent their recurring. 


CONCLUSION. 


Other questions discussed by this section were :— 
(a) The improvement of power factor ; (b) telephonic 
communication between central stations; (c) the 
control of transmission lines; (d) the possibility of 
finding a market for power during the times of small 
demand on central stations; (e) the familiarising— 
even starting from the primary schools—of the rising 
generation with the uses of electricity ; and (f) the 
standardisation of voltages. 

At the closing meeting of the Conference, which 
was held on June 25th under the presidency of 
Monsieur Legouez, several resolutions, among which 
were those to the following effect, were passed :—(1) 
That the next Conference should be held in Paris in 
June, 1927 ; (2) that the Conference recommended the 
creation in all countries of National Committees, 
similar to those already existing in Great Britain, 
Holland and Italy; (3) that (as already stated) 
Monsieur Mailloux should: conduct an international 
inquiry into the production of energy, and the methods 
of using different kinds of combustibles ; and (4) that 
a special series of mechanical, electrical and tech- 
nical tests on insulators should be carried out in all 
countries. 
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A Cardboard Box Machine. 


Amona the many ingenious machines at the recent 
Printing Exhibition, one of the most novel was that illus 
trated by the engravings below, which represent what is 
known in the trade as a double piecing-on or ending-on 
machine, 

The machine, which is made by M. C. Ritchie, Ltd., of 
145, Farringdon-road, London, E.C. 1, is used for the first 
operation in making cardboard boxes, such as those used 
for stationery, after the blanks have been cut out, and fixes 
the ends on to the other piece of card, which forms the 
bottom and sides, by means of strips of gummed paper. 
It is, of course, possible to make a box from a cruciform 
blank, but it involves a large amount of scrap, whereas by 
building up the box of three pieces the material can be 
cut up to the greatest advantage, and it is necessary to make 


for each stroke, but they are delivered with all their front 
edges in line, which is not the proper position for assembly, 
as the ends have to be opposite the centres of the sides of 
the larger blank. For this the blanks are fed 
between pairs of rubber-faced rollers D —see Figs. | and 2 
which run at a considerable speed. ‘They are thus shot 
forward on to a group of horizontal chains E—Fig. 4 
These chains are 


reason 


and their associated fixed slide ways. 
provided with projecting lugs, which engage the back 
edges of the blanks and push them forward in proper 
register. The two centre chains move the large blank, 
while each of the side chains works one of the end blanks. 
In order to adjust the chains, so as to get the lugs into 
register, the driving sprockets F of the chain are loose on 
their shaft, but can be locked in any position by means of 
friction nuts. The backs of the lugs have sloping faces 
so that the blanks may ride over them as they are shot 
forward by the friction rolls. 

[t is, of course, ne« essary that the adjacent edges of the 








torn if it were attempted to shear it off, as it went, with a 
fixed guillotine. The feed of the strip is consequently 
momentarily accelerated just as it is about to be cut off, 
so that there is enough slack to allow the guillotine to du 
its work without there being any fear of the paper bein 
torn. 

The strip feed rolls H-——Fig. l—are mounted on a trans 
driven by a ratchet Thi 
ratchet is, in turn, worked on the forward stroke by a 
chain connected with the lever K, and is returned by the 
L.. The lever is operated by a cam on the front 
it gives the slight 

the strip to be 


verse shaft, which is gear J. 


spring 
driving shaft, which is so formed that 
kick to the feed allow 
cut off. 

Different sizes of boxes will naturally require different 
lengths of gummed strip, and the ratchet gear J is arranged 
to provide the necessary The ratchet 
wheel is fixed on the feed roll shaft and its pawl is driven 
mstant distance for each rotation of 


necessary to 


accommodation. 


by the chain gear a « 

















FIG. 1- GENERAL VIEW OF DOUBLE PIECING-ON MACHINE 





FIG. 2 





FEEDING END OF MACHINE 




















FIG. 3 


only two parallel score marks in the larger piece of card, 
where it will be subsequently hent up to form the sides. 
The prepared blanks are brought to the machine and 
are placed in hoppers—as shown in Figs. 2 and 3—at 
the feed end of the It should be pointed out in 
this connection that one of the dividing plates and one of 
the fences were removed when the photograph for Fig. 2 
taken piles of blanks. The 
bottoms of the hoppers are mounted on slides AAA 
see Fig. 3 of which the central one is fixed, while the two 
outer slides can be transversely adjusted to accommodate 
different sizes of blanks. ‘The arrangements for adjust- 
ing the outside fences for the end pieces are also plainly 
shown in All three slides are connected with 
the cross bar B, which is reciprocated by an excentric 
under the centre of the table. In front of each pile of 
blanks there is an adjustable stop, which is set so that its 
lower 


machine. 


was in order to disclose the 


this view. 


ed the thickness of one card above the 
The is that 


hoppers are reciprocated a set of three blanks is fed forward 


ge is 


just 


hottom of the hopper. consequence as the 


FEED HOPPERS AND SLIDES 


central cardboard blank and the two end blanks should be 
exactly parallel, and a slight distance apart, when they 
are fixed to one another, and this requirement is met by 
thin vertical partitions between the slideways, which 
terminate in spring fingers that centre the pieces of card 
exactly. The slideways are so arranged that they can be 
readily adjusted, on long transverse screws, to accom- 
modate different sizes of cards. 

In their passage along the slideways, the blanks are 
brought truly square with one another, and in the proper 
relative positions, and it only remains to fix them together 
by means of the gummed strip of paper. 

The gummed paper is supplied from two spools G— 
Fig. 1—and is passed through a water bath to moisten 
the gum, between a pair of feed rolls, under two guillotines, 
and then under two rollers, which press it down on to the 
cards. 

It will be obvious that as the cards are moved forward 
by the chains at a uniform speed, and the front end of the 
gummed strip is attached to them, the strip would be 


FIG, 4—DELIVERY END OF THE MACHINE 


the cam. The pawl works hetween two are-shaped pieces, 
concentric with the ratchet wheel, the purpose of which 
is to determine the period of engagement. The outer arc- 
shaped piece rides round the wheel with the pawl and locks 
it in positive engagement, and it is not until this piece 
has moved forward beyond the pawl that it can disengage 
itself from the teeth of the wheel. The other are-shaped 
piece is merely a mask which limits the effective length of 
the stroke in the backward direction. By these means 
the feed of the strip is made very precise, and it is cut off 
The rolls for squeezing 
while 


in exactly the required lengths. 
the strip down in place are shown at M-—Fig. | 
the cut-off guillotines are marked N. 

The assembled blanks off the of the 
chains on to a sloping table at the front of the machine, 
and are packed up neatly against a fence. The machine 
has an output of from thirty-five to forty pieces a minute, 
the maximum size of completed blank being 24in. by 20in., 
and the minimum size 104in. by Jin. It requires 1} horse 
power and a floor space of 8ft. Sin. by 4ft. Gin. 


are shot ends 














Or 


JuLy_24, 1925 





THE ENGINEER 95 











AN OIL ENGINE PLANT FOR PEAK LOADS. 


A rew months ago there wae erected at the Marzili 
power station of the Berne municipal clectricity works, 
Switzerland, a 4000 brake horse-power Diesel-electric 
plant. The installation comprises two 2000 brake horse- 
power four-cylinder two-cycie Sulzer type engines, coupled 
direct to three-phase alternators of the fly-wheel pattern. 
Ihe Diesel engines are designed to work in conjunction 
with the hydro-electric system and the existing steam 
turbine plant, and they not only serve to generate power 
under considerably more favourable conditions than before, 
but they also act as a stand-by which is ready for service 
ut short notice. With the new plant it is now no 
longer necessary to keep boilers under steam to meet 
uddep peak loads and the steam turbine plant will, we 
learn, only be used when extremely low water in the river 
eriously reduces the output of the hydro-electric plant 
rhe engines are accommodated on a floor space 50ft. 9in 
by Sift. 6in., which originally served as a workshop and 
store, in the steam turbine station. They were ordered 
from Sulzer Brothers early in December, 1923, and were 
built and tested in the short space of eight months. The 
first engine was delivered in August last, and was put into 
service in November, while the second enyuine was cor 
missioned in February. At first the alternators will be 
used to supply three-phare current at 40 periods, but later 
the periodicity will be raised to 50 cycles. In compliance 
with this condition, the engines are now called upon to 
work at the reduced speed of 109 revolutions per minute, 
andl are designed to develop 1600 brake horse-power at 
that speed; when running at 136 revolutions, the normal 
peed, the rated output will be 2000 horse power. The 
trials, which were carried out at Winterthur, were run at 
the reduced speed of 109 revolutions per minute, and a 
fuel oil of 18,000 B.Th.U per Ib. lower calorific value 
was used The following resulte were obtained : 


Load Full rhree Half Quarter 
«quarter 
lotal output, BHP lim 1200 mine mo 
Actual fuel consuny 
tion, Ib. per BLIP 
hour “418 0.425 0.455 O.575 


Guaranteed tuct 





particulars of the two machines which they supplied, and 
2600 H.P. Motors for a Paper we have pleasure in putting them before our readers ; 
all the more so, in that we understand that the motors, 
Pulp Mill. and those of a like size made by the B.T.H. Company, are 
the largest of their type which have so far been built in 
In an article which appeared in our issue of November | Great Britain for operating pulp grinders. 


7th last, we described the Humberarm hydro-electric The Crompton machines are illustrated in the accom- 
undertaking, and the paper mill which is being erected at ' panying engravings. Fig. 1 shows the two machines 

















FIG. 1-THE TWO 2600 H.P. MOTORS ARRANGED FOR TESTING 





























slummption ib peor 
B.H.P. hour “0.429 “0.44 0.484 0. 66 Corner Brook by the Newfoundland Power and Paper arranged for testing at the maker's works; Fig. 2 is a 
The guaranteed figures above given were subject to a Company We explained that the three-phase motors sectional drawing; and Fig. 3 shows one of the rotors 
tulerance of 5 per cent., which, it will be noted, it was not which were to be used for the pulp-making mills—the before and after being fixed on to its shaft, and before the 
windings were put on. Each of these three-phase motors 
has a continuously rated output of 2600 horse-power at 
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necessary for the makers to claim. The Marzili plant is 
only one of several installations carried out by Sulzer 
Brothers in connection with power plants and hydro- 
electric schemes 





Books of Reference. 

Kelly's Directory of Merchants, Manufacturers, and 
Shippers of the World, 1925. Two vols., price 64s. post 
free the two.—This, the thirty-ninth annual, edition of 
this extremely useful book, appears earlier this year than 
usual. Its contents are now so well known that there is 
no need here to refer to it in detail, but we may say that 
the work is divided into two volumes, the first of which 
deals with foreign countries and their dependencies, while 
the second is devoted to England, Scotland, Ireland, and 
Wales, and the British Dominions and Possessions. 
Information concerning every civilised country in the world 
is given, and for each foreign town and city are given 
classified lists of those engaged in trade and commerce, 
with the class of goods in which they deal. The British 
Isles are dealt with in three separate sections :—(1) Eng- 
land, Scotland and Wales; (2) London; and (3) Ireland. 
Each section is divided as follows :—(a) Alphabetical, 
(6) classified trades, (c) telegraphic addresses, (d) exporters, 
and (e) importers. There are indices in English, French, 
German and Spanish and careful explanations are given in 
each language as to the methods in which the book may 
he used to best advantage. ‘The two volumes run, 
together, to a total of some 5000 pages, and references are 
made to about 20,000 foreign and colonial cities and towns. 
Altogether there are more than 1,500,000 entries under the 
various trade descriptions. 








THE number of motor cars imported into South Africa 
last year was 13,553, as compared with 10,151 in 1923. 





current at 2200 volts, with a leading power factor of 0.67. 
largest used in the mill—were to be of 2600 horse-power, They are arranged for separate excitation at 100 volts 
and that some of them were being built by Crompton and They are each to drive two pulp grinders—one at each end 
Co., Ltd., of Chelmsford, and some by the British Thomson- of the shaft—direct coupled by means of flexible couplings, 
Houston Company, Ltd., of Rugby. These machines have and the load is to be kept as constant as possible by a 

















FIG. 3—-ROTOR OF 2690 HP. MOTOR 


now been shipped ; indeed, we understand that the paper , varying hydraulic pressure put upon the logs during grind 
mill as a whole is very nearly completed. ing. The motors are self-starting by means of current at 

At the time our article was published we were not in | a reduced voltage, which is obtained from special step- 
possession of complete details of these large motors, but | down transformers, that supply a number of the motors 
we have recently received from Messrs, Cromptons full | through duplicate bus-bars. 
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The severe conditions under which these motors wiil 
have to operate called for the exercise of great skill in 
design and construction, both as regard the cores and the 
windings. It will be observed from the drawing that the 
mechanical construction is of a rigid and robust character. 
The two bearings are each |2in. in diameter, and 24in. 
in length, and the diameter of the shaft where connection 
is made to the grinders is also 12in. The conditions set 
out in the specification to which the machines were built 
were very stringent in view of the special atmospheric 
conditions which prevail in a pulp and paper mill of a 
character such as that at Corner Brook. The whole pro- 
cess of manufacture being continuous, it was essential 
that every possible precaution should be taken to avoid 
failure in any way, even with the smallest size of motor, 
and the design and construction of the machines were 
determined by the ready replacement of any of the wind- 
ings or parts of the machines which might fail under 
special circumstances. Test pieces from all material 
parts had to be submitted for inspection and tests before 
being accepted, and the windings were specially impreg- 
nated under pressure, after drying in a vacuum, so that 
they might withstand the action of moisture and free acid 
fumes which permeate the atmosphere in which they have 
to work. Moreover, a large factor of safety had to be 
given to all the parts, so that the machines might satis- 
factorily stand up to the heavy intermittent loads to which 
they will be subjected. As showing, however, that the 
efficiency did not suffer from the provision of ample air 
gaps, &c., which characterises the machines, the makers 
have sent us the test curves, which are reproduced in 
Fig. 4. It will be seen that, at full load, the efficiency was 
something over 93 per cent., while at just over half load 
the efficiency is still as high as 90 per cent. 

[In general construction the motors differ but little from 
ordinary salient-pole alternators, the stator being provided 
with semi-enclosed slots with a special arrangement of 
frame and end guards to ensure even heating and cooling 
in the absence of air ducts. The field system is provided 
with completely laminated poles and tips with heavy 














FIG. 5- 400 B.H.P. VERTICAL-SPINDLE MOTOR 


amortisseur windings, the poles being bolted by two heavy 
bolts to the magnet wheel, which is of cast steel. The field 
windings are wound with copper strip on edge, each portion 
being carefully insulated after winding and subjected to 
heat treatment under pressure to ensure a homogeneous 
type of construction, and to make them impervious to 
moisture and fumes of every description. The ready 
replacement of any single armature bar necessitated the 
use of a three-tier winding. 

In addition to these large motors, 
so they inform us, have supplied over 300 motors of the 
synchronous and induction types for operation in this 
mill. The motors vary in size from 5 brake horse-power 
up to the big pulp-grincer motors, and the same special 
precautions as to insulation have had to he taken with 
practically all of them. Our readers may remember that 
three-phase 50-cycle current is supplied at 66,000 volts to 
the mill, where it is stepped down to 2200 volts or 550 
volts, as required to suit the various types and sizes of 
motors employed. The equipment includes all the recog- 
nised types of machines employed in paper mills, but 
special features of construction have been employed, 
owing to the long periods of continuous operation which 
had to be guaranteed. In addition, some novel features 
of motor design have been introduced in this mill. and a 
large number of the motors are of the vertical spindle type 
for driving pumps.. ‘These latter machines have squirrel 
cage rotors, and their normal output is 400 brake horse- 
power at a speed of 1460 revolutions per minute. One of 
them is illustrated in Fig. 5. Five synchronous 2200-volt 
motors, each of 800 brake horse-power at 600 revolutions 
per minute drive direct current generators for supplying 
current for operating the paper-making machines. 

We may ard that the firm responsible as contractor 
in chief for the Humberarm hydro-electric installation 
and for the paper mill at Corner Brook—which, it is 
claimed, will be the largest and most efficiently equipped 
electrically driven paper mill at present constructed— is 
Sir W. G. Armstrong, Whitworth and Co., Ltd. 


Messrs. Crompton, 











The Ribble Power Station. 


On Wednesday last, the 22nd inst., the Ribble Power 
Station of the Preston Corporation was formally opened 
by Sir John Snell. This new station, which is equipped 
with two 12,500-kilowatt turbo-alternators and is also 
interconnected with the Blackburn, Whitebirk, Power 
Station by a 33,000-volt, 10,000-kilowatt transmission 
line, will form an important link in the Mid-Lancashire 
Electricity Scheme. It will undoubtedly assist the further 
development of electricity supply in the immediate vicinity 
of Preston, and already the Corporation has negotiated 
to supply power in considerable bulk to the Leyland district 
and to the coast towns, 

The power station is situated on the south bank of the 
river Ribble, about 14 mile from the centre of the town, 
where a site of some 33 acres has been acquired. The river, 
which is tidal, has a minimum flow during dry weather of 
about 5,000,000 gallons of water per hour, which is suffi- 
cient for condensing purposes for the first section of the 
station as now planned and built. When the extensions 
take place, it is proposed to construct a weir across the 
stream to impound the tidal water, which, it is estimated, 
will provide sufficient condensing water for a plant of 
150,000-kilowatt capacity. The necessary coal supplies 
are received by rail at a dock on the north side of the river, 
and from that point are conveyed by an aerial transporter 
to a receiving tower at the power station. The coal is 
further conveyed by duplicate belt conveyors of 40 tons 
per hour capacity to the 900-ton capacity coal bunkers, or 
to the stacking grounds. The complete coal-transporting 
and ash-removal plant was supplied by the Mitchell 
Conveyor and Transporter Company, Ltd. Reference 
has already been made to the turbine house, which is 
designed for three main generating units, two of which are 
now installed. When completed, the turbine house will be 
180ft. long and 77ft. wide, which dimension includes the 
pump aisle. It is served by a 60ft. overhead travelling 
crane. The boiler-house will be of the same length, with a 
total width of 84ft. and a height of 8lft. A third bay 
serves as the switch house, and oftice building. All the 
buildings are built of steel, with a brick filling. 

Main Generating Plant.—The main generating plant 
with its condensers and auxiliaries was supplied by the 
English Electric Company, Ltd., and a large part of it 
was manufactured at the company’s Preston works. Each 
of the two main sets have a continuous normal rating of 
12,500 kilowatts at 0.9 power factor, and they are designed 
to deliver three-phase current at 6600 volts and 50 cycles 
periodicity. The sets run at a speed of 3000 revolutions 
per minute, and the guaranteed steam consumption at a 
load of 10,000 kilowatts is 9.6 lb. of steam per kilowatt- 
hour. Impulse type turbines, with seven stages, are 
employed, and each disc carries a single row of impulse 
blading. The turbine is directly coupled to an alternator 
of the totally enclosed type, which is ventilated by a 
closed air circuit, in which there is placed a Heenan and 
Froude air cooler, arranged in the foundation beneath 
the alternator. 

Each of the main condensers has a cooling surface of 
17,000 square feet. Duplicate electrically driven circulat- 
ing water pumps are provided, and are driven by variable- 
speed motors, each of which is rated to deal with 85 per 
cent. of the full rated load. Three air ejectors of the 
Hick-Breguet pattern are fitted to each condenser, and 
each ejector is rated at 50 per cent. of the full load duty. 
The condensing plant is designed to work at a 29in. 
vacuum, with the barometer at 30in., and when supplied 
with 13,000 gallons of water per minute at a temperature 
of 53 deg. Fah. For screening the cooling water taken 
from the river, three 27ft. diameter circular revolving 
screens have been supplied by F. W. Brackett and Co., 
Ltd., of Colchester. 

A 600-kilowatt geared turbo-generator supplies direct 
current at a pressure of 220 volts for the house lighting 
and power for the motors, for, with the exception of the 
turbine boiler feed pumps, all auxiliaries are motor-driven. 
Two motor generators, each of 600 kilowatts capacity, 
work in conjunction with the house turbine, and there is 
also a battery with a three-hour discharge rate of 573 
ampéres, or an emergency discharge rate of 2000 ampéres 
in fifteen minutes. The direct-current supply is also used 
for operating the high-tension switch gear. 

In the boiler house there are five Babcock and Wilcox 
marine cross-drum pattern boilers, each of which is designed 
for an actual normal evaporation of 65,000 lb. of steam 
per hour at a pressure of 325 lb. per square inch, and a 
temperature of 720 deg. Fah., raised from feed water at 
100 deg. Fah., but when using coal with a calorific value 
of 10,500 B.Th.U. per lb. The overload capacity of each 
boiler is 75,000 Ib. of steam per hour. Each boiler is com- 
plete with its own economiser, superheater, forced and 
induced draught plant, and a steel chimney. The chain 
grates are arranged three to each boiler, and are driven from 
shafts beneath the firing floor. Diamond soot blowers are 
fitted throughout. Altogether, there are four feed pumps, 
two of which are of the Weir steam turbine-driven type, 
and two of the motor-driven type, which latter were sup- 
plied by Mather and Platt, Limited. All the feed pumps 
are arranged to work in connection with a closed feed 
system, and the feed water is heated partly by steam bled 
from the low-pressure stages of the turbine, and partly by 
the exhaust steam from the turbo feed pumps. This 
particular system of working was chosen as being the one 
which gave the maximum economy at all loads without 
requiring hand or mechanical adjustment. 

Switchgear and Sub-stations.—The high-tension switch- 
gear comprises ten 6600-volt. cubicles for controlling the 
generators and feeders. At present four feeders are laid 
down and connected up, while two other feeders will 
shortly be put in for supplies to the borough, while yet 
another two 11,000-volt feeders will be laid down to supply 
the Leyland area. The switchgear is housed in the office 
block of buildings with a control room on the first floor 
overlooking the turbine room. It was supplied by the 
Metropolitan-Vickers Electric Company, Ltd., which 
firm also built both the high-tension and low-tension 
switch-gears. 7 

In addition to the main generating chief 
sub-station has been made at Crown-street, from which 
station part of the old steam plant has been removed to 
make room for four rotary converters, two of 1500 and 


station, a 





two of 500-kilowatt capacity, with space, when required, 
for a third 1500-kilowatt unit. Rotary converter plant 
has also been installed at the oll tramway generating 
station at Deepdale, and sub-stations erected at the works 
of the English Electric Company, Ltd., and the Green 
bank Mill. A new static sub-station will supply the 
Ribbleton district with three-phase current. 

At the east of the main power station there is to bo 
an outside sub-station with 8900-kilovolt-ampére step-up 
transformers for the Blackburn 33,000-volt transmission 
line. In connection with this line an induction regulator, 
giving a 10 per cent. plus or minus boost, will be em 
ployed, and there will also be an earthing transformer, 
which will enable the 6600-volt neutral to be earthed when 
either station is shut down and is receiving its supply from 
the other end of the line. The station and supply scheme 
which we have described was designed and supervised 
during its construction by Mr. J. A. Robertson, consulting 
engineer, of Manchester, who received valuable assistance 
from the borough electrical engineer, Mr. J. F. Simpson, 
and his staff. Mr. James Barron, the Ribble engineer, 
supervised the civil engineering work connected with the 


scheme. 





British Engineering Standards 
Association. 


Tue British Engineering Standards held 
its seventh annual general meeting on Thursday, July “th, 
at the Institution of Mechanical Engineers. The Chairman, 
in his review of the year’s work, was able to strike a more 
hopeful note than at this time last year, both as to 
The balance sheet showed 


Association 


organisation and to finance. 
that the deficit carried forward from the preceding year 
had been reduced from over £1900 to £677. He regretted, 
however, that owing to there being at the present time no 
further funds for the purpose the valuable work of trans 
lating the’ British Standard Specifications imto foreign 
languages and disseminating had had to 
cease. A new scheme was, however, to be put into opera 
tion in the autumn by which the Main Committee was 
hoping to obtain the support of professional engineers, 
individual firms and business men connected with all the 
great industries of the country, through the reorganisation 
of the Association's membership. Particulars of this scheme 


were issued later and are given below. 


them abroad 


MEMBERSHIP REORGANISATION 


For some time past the Association has had under con 
sideration the question of widening the scope and influence 
of its work and we are now informed that the Main Com 
mittee has decided to enlarge the membership, so as to 
enlist the active support and participation of all the great 
industries of the country. This will bring the Main Com 
closely into with industry, the 
to be representation on the 


touch as 


direct 


more 
members are 
Committee. 

The new membership is to include professional engineers, 
industrial firms and business men connected with all the 
great industries of the country, who are invited to become 
members of the B.E.S.A. at a minimum annual sub 
scription of two guineas. Technical and trade organisa 
tions connected with the work of the B.E.S.A., as well as 
public utility undertakings, are also eligible. Present 
contributors are being invited to become members with 
out additional fee; at the same time they are being asked 
to maintain their present contributions. 

The members of the Technical Committees who give their 
time and experience to this national work without fee or 
recompense, and who now number some 2300, are in the 
future to be known as honorary members. All members 
will be entitled to certain privileges, including direct 
representation on the Main Committee through a duly 
elected Advisory Council, as well as being able to apply 
to the organisation for advice on any matters of simplifica- 
tion or standardisation as carried on in this country and 
in the other large producing countries. 

It is hoped that, in view of the importance of the work 
the Association is carrying out for the industries of the 
country, the Government will eventually agree to support 
this national movement to a greater extent than 
at present. The Prime Minister, who is personally familiar 
with the work, has addressed a letter to the Chairman, 
Sir Archibald Denny, expressing the hope that the Associa 
tion will the effort now being made to 
obtain much wider support for its activities, which, he 
feels sure, will contribute materially to maintaining and 
improving the efficiency of our netional industries. It is, 
therefore, confidently expected that all those who are con 
nected with our yvreat industries will lose no time in giving 
the Main Committee of the B.E.S8.A. the additional sup 
port so absolutely necessary to enable the Association to 
prosecute this national campaign of industrial simplifica- 
tion and standardisation. 
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EFFECT OF KEYWAYS ON THE STRENGTH 
OF SHAFTS. 


AN interesting and valuable report—No. 864 
been issued by the Aeronautical Research Committee on 
the effect of keyways on the strength and stiffness of shafts 
subjected to torsional stresses. The report is the work 
of Mr. H. J. Gough, of the National Physical Laboratory. 
A previous paper on this subject by Dr. A. A. Griffith 
has been published in the Reports and Memoranda Series 
—R. and M., No. 334, ‘‘ Determination of the Torsional 
Stiffness and Strength of Cylindrical Bars of any Shape.” 
The main object of Mr. Gough’s inquiry was to determine 
the relative limiting ranges of torque under reversals of 
load for a solid shaft, a shaft with a standard keyway, and 
a shaft with a keyway of equa! depth and half the width 
of a standard keyway. The limiting ranges of torque were 
determined by endurance tests. Two materials were 
employed in the tests, Armco iron—as representing mate 
rials of great ductility—and 0.65 per cent. C. steel, as 
typical of harder metals. Endurance tests were also made 
upon a keyed drive in which the torque was transmitted 
through a shaft vid a key to a keyed member. The elastic 
stiffness and strength of each type of shaft under statical 
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These 


torsional straining have also been determined. 
results have been compared with those calculated from 
empirical formule derived from soap film experiments by 
Dr. A. A. Griffith (R. and M, 334). 

Under reversed torsional stresses the limiting ranges 
of torque for shafts with full width and half width key- 


ways were found to be identical for any one material. The 
reduction in strength due to the presence of the keyway 
amounted to 21 per cent. and 12 per cent. for 0.65 per cent. 
(, steel and Armco iron respectively. In the keyed 
hafts—-of Armco iron—a total reduction of 33 per cent. 
was observed. The effect of the presence of the keyway 
was to reduce the elastic stiffness by 6 per cent. and 10 per 
vent. respectively, for shafts containing the narrow and 
wide keyways. The reduction in elastic strength for each 
type of keyway had the same value of 23 per cent. Agree 
ment was found in comparing these results with those pre- 
dicted by the formule of Griffith, the maximum divergence 
4.7 per cent. 
The report is published by his Majesty's Stationery Office, 
London, and be obtained from the usual addresses 
or through any bookseller at the price of Is. 3d. net. 
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SIXTY YEARS AGO. 


In 1865, according to a leading article in our issue of 
July 2ist for that year, Mr. Ramsbottom’s water troughs 
and self-filling tenders had been in successful use on the 
London and North-Western Railway for nearly five years. 
On London and Rugby many 
trains were regularly picking up their water supply at a 
rate of 1100 gallons in 20 sec. Arrangements were being 
made to lay down three troughs at Bushey, 14 miles from 


non-stop runs between 


town, from which incoming trains were to take up suffi- 
cient water to last them out again to Bushey. 
for this scheme was that 
Town Station 
Junction 


The reason 
the water available at Camden 
was obtained mainly the Grand 

and had very foul. General 
experience with the trough system had, it was stated, 
contradicted of criticism had 
No difficulty had been caused by ice. 
The water taken in was not made dirty by the dust raised 
ley the 


from 
Canal, become 


four points which been 


directed against it 
train The scoop acted from the instant of its 
immersion to that of its emersion, and delivered the water 
continuously into the tender. Finally, no difficulty was 
found in maintaining the requisite supply of water to the 
The apparently unanticipated by 
which had attended the use of Mr. Ramsbottom’s 
troughs had inspired many engineers and others with the 
the 
By such a system it was sug 
non-paying load rey by the 
locomotive would be eliminated, and from 
15 to 20 tons of rolling stock and paying load substituted 
for it. We 


reasons for 


troughs SUCCESS 


meine 
idea of making them practically continuous along 
whole length of the railway. 
the 
ola 


vested resented 


tender 


heavy 





treated the proposal seriously, but advanced 
believing that it would not satisfactory. 
We showed that a saving of 2d. per train mile resulting 
from the suppression of the tender would be sufficient to 
meet 10 per cent. interest on the cost of constructing the 
troughs, but that it would 
impossible to make the troughs continuous, 
and that if they were laid down not continuously, but at 
frequent short intervals, their employment, though prac- 
tieable, would be inconvenient. 
would seem, loth to give up the idea of continuous, or 
nearly continuous, troughs, for in their use we saw a great 
objec tion 


we also demonstrated be 


physically 


We were, however, so it 


overcome to the employment of condensing 
locomotives, the objection founded on the fact that the 
engine had to carry its own supply of condensing water 
about with it. The experience obtained with a condensing 
locomotive in London on the Metropolitan Railway had 
not encouraging, but recent improvements, 
argued, had simplified the problem and promised interest- 
ing developments. 


been we 





South African Engineering Notes. 


Steel Works in South Africa. 


The Union Steel Corporation (South Africa), Ltd., 
has started the construction of a new steel works on a 
site of approximating 300 acres, at Vereeniging, Transvaal 
The foundations for the building of a new wire mill are 
in progress. With the completion of this mill, steel wire 
of all descriptions will be manufactured by the company, 
including barbed wire, plain fencing wire, and high tensile 
wire for steel rope manufacture. The company is also 
erecting an up-to-date galvanising plant for the manufac- 
ture of galvanised wire. The blast-furnace at the New- 
castle works is, so we learn, making good progress, and will 
be ready to blow in about the end of August. With the 
advent of pig iron a new era will arrive for the industrialist, 
foundries and engineering shops of the Union. The de- 
livery of pig iron to users in the Union, at a price some- 
where about 50 per cent. below current rates is bound to be 
of the greatest service, and pave the way in a very impor- 
tant branch of manufacture to lower working cost for the 
mining industry. In connection with the erection of the 
new wire mill, it may be mentioned that at present the 
value of wire of all kinds imported into South Africa 
amounts to £1,500,000 per annum approximately. 





Rhodesia Railways. 


In addition to four ‘“‘ Garratt locomotives 
ordered by the Rhodesian railways a little while back, 
from Beyer, Peacock and Co., Ltd., those railways have 
now ordered a further eight from the same firm, making 
a total of twelve of one type. Delivery will be made in the 
autumn. That additional locomotive power is required 
is not to be wondered at when the rapidity with which the 
traffic is increasing is considered. The weight handled by 
the Rhodesia Railways, Ltd., last year was 1,132,060 
tons, an increase of 136,182 tons over the previous year. 
Coal and coke for public use amounted to 325,269 tons, an 
increase of 15,429 tons over 1923; chrome ore, 124,727 
tons ; increase 28,363 tons; asbestos, ,360 tons, an in- 
crease of 3555 tons; and copper, 83,144 tons, increase 











21,858 tons. These were the principal mineral trafties 
The company expects a further increase in the near future 
in its Congo traffic, and it is of interest to note that it has 
made arrangements with the Union Miniére® du Haut 
Katanga, the great copper producing company in the 
Congo, to transport over the Rhodesian system, during the 
next three years, upwards of 16,000 tons of mining machi- 
nery, plant and equipment required for a very extensive 
programme of new works which it is proposed to erect in 
the Belgian Congo. 


Union Air Mail Terminated. 


After three and a-half months the Union Air 
Mail Service terminated on June 15th. The Air Mail 
Service was instituted by the Minister of Posts and Tele- 
graphs for the purpose of carrying overseas mails, brought 
to Cape Town each Monday morning by the mail steamer, 
to the various Union seaports further along the coast, viz., 
Mossel Bay, Port Elizabeth, East London, and Durban, so 
as to make it possible for merchants to reply to business 
letters from England by the outgoing mail steamer leaving 
Cape Town on the following Friday. The service was 
eminently successful in every way, except from the finan- 
cial point of view. In spite of the fact that the aeroplanes 
and the aviators belonged to the Defence Force, there has 
been a considerable financial Joss. But this was expected. 
It was just an experiment, an attempt to demonstrate to 
South Africa what aviation can do, and it is quite possible 
that private enterprise may before long re-establish and 
extend the service. The following figures will show that 
the service was successful :—-Total distance covered, 27,500 
miles ; number of flights, 32 ; fatalities, nil ; injuries, nil ; 
machines crashed, 1; mail matter carried, 276 bags ; 
number of articles dealt with at Cape Town, 10,927 ; total 
weight, 959 Ib. 2.0z. The crash was the result of a landing 
in an unknown area at Oudtshoorn and the machine strik- 
ing a deep furrow in the ground. It was not the machine 
actually carrying the mails but one accompanying it. 


New Power Plants for S.A. 


To the long list of municipalities in South Africa 


which are contemplating either the extension of old 
electric lighting and power plants or the erection of new, 
must now be added four more. In comparison with 
Johannesburg's contemplated new power station and 


plant, to cost over £700,000, with the new super power 
st&tion being erected outside Cape Town, at a cost of about 
a million in all, or with the power station to be erected at 
Durban, which will contain an initial installation of two 
12,000-kilowatt steam turbo generating sets, the four new 
undertakings referred to will appear small, but they are 
nevertheless of considerable local importance, not only in 
supplying light for the rapidly growing towns, but power 
for the industries which are coming into existence within 
the municipal areas. Three out of the four municipalities 
are within the Union of South Africa. and the other is in 
Rhodesia. One of the three is Queenstown, a Cape frontier 
town, close to the Transkei territory. 
by the town to-day consists of three Diesel direct-current 
sets, each of 50 kilowatts, and two steam sets, alternating 
current, each 75 kilowatts, giving a total of 300 kilowatts, 
which will soon be inadequate in face of the growing 
demands for light and power. Acting upon the advice 
of its consulting engineer, the municipality is going to 
build a new power station, close to the railway line, in 
which are to installed two new 250-kilowatt 
which will have a 25 per cent. overload rating for two 
hours, and the two existing 75-kilowatt steam sets, which 
are capable of delivering 100 kilowatts each for two hours. 
It is expected that a maximum peak load amounting 
to 400 kilowatts will have to be met in June, 1928. It 
is also decided to change the whole system to alternating 
current, it being partly direct current anf partly 
alternating current. The total cost of the undertaking is 
estimated at £29,330. The Bulawayo Municipality, 
Rhodesia, took over the electricity undertaking in July, 
1924, from the then owners of the concession granted some 
thirty years previously —the Bulawayo Waterworks Com 
pany, Ltd lhe plant consisted of high speed reciprocat 
ing steam engines coupled to three-phase alternators, with 
a total rating of 600 kilowatts. The boiler plant consisted 
of a number of units of different makes and sizes, the most 
efficient units being water-tube boilers. As it was evident 
that the plant, on being taken over, was not equal to the 
demands of the town, the Council, acting on expert advice, 
has decided to build an entirely new power to 
contain two 1000-kilowatt turbo alternators to operate at 
a speed of 3000 revolutions per minute, generating three 
2300 volts 50 cycles. Steam will be raised 
10,000 Ib. of 
steam per hour, one of them acting as spare. It is proposed 
to construct a brick building to house the plant on a site 
adjoining the present power station, where facilities now 
exist in the shape of a railway 
delivery of the coal, which will be purchased from the 
Wankie The distribution voltage is to be 
changed from 115/220 olts to 230 400 volts. The total cost 
of the whole undertaking will be about £50,000. The town 
of Aliwal North-—Cape Province—has found an extension 
of its plant necessary, as not only was the supply irregular, 
but the demand for electricity had also passed the capacity 
of the plant. The present plant is partly driven by water 
turbines fed from a weir on the Orange River, and operating 
under a head of 7ft. only. Owing, on the one hand to 
there being no water storage, and on the other to the fact 
that a rise in the river soon wipes out the working head and 
shuts down the plant, interruptions were numerous. ‘To 
obviate this a Diesel generating set of 80-kilowatt capacity 
was installed in 1913. It is proposed that the new power 
station shall contain two suction gas sets of 150 kilowatts, 
and in view of the ample supply that will be available, 
extensions of the distribution system and further public 
lighting will be taken inhand. The capital outlay involved 
will be in the neighbourhood of £18,000. The Town Council 
of one small place has decided to proceed immediately 
with the installation of an electric lighting plant, to 
consist of two 80/90 horse-power Mirrlees ‘ Simplex” 
vertical engines, one ** Boreas’? air compressor, one 
“Premier ’’ cooling tower, two centrifugal pumps, and six 
fuel tanks. In view of the fact that the population of the 
town is only about 4000, the plant proposed should, it is 
the requirements of the place for a 
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station 
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in three water-tube boilers, each rated at 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


General Conditions. 


THE iron and steel industries in the Midlands and 
Staffordshire continue depressed, and very little buying of 
material is being done. This is a quiet season for most 
of the Midland trades, and consumption of raw material is 
small. A certain amount of constructional work is being 
executed, but the productive capacity of the steel works 
is so considerable that much larger orders are required to 
keep them even moderately employed. Chief interest at 
the weekly meeting in Birmingham to-day—Thursday— 
centred round the immediate and ultimate prospects of the 
iron and steel industries, and while it was admitted that 
there was little to encourage hopes of a trade revival even 
in the autumn, the general tone of conversation showed 
some improvement. Events in the labour world are being 
closely followed, and hopes are expressed that conflicts 
may be avoided. Apart from the fuel department, how- 
ever, the threats of eruption have left the market practic- 
ally unaffected. Iron and steel values are nominally the 
same as those ruling a week ago. 


Staffordshire Bar Iron. 


There is no change in the position of the finished 
iron industry in South Staffordshire. Demand is at so low 
an ebb that the difficulty of puddling in the hot weather 
that has latterly prevailed has had no perceptible effect 
output. Inquiries are a little more numerous, but 
concrete results are so inconsiderable that late values are 
unimproved. The marked off for 
orders, and no concessions are made on the £14 10s. basis. 


on 


bar makers are best 
It is not easy to sell Crown bars and nut and bolt iron at 
present prices. There is littl doubt that the bulk of the 
iron used in the nut and bolt works in the Darlaston district 
is imported material, obtainable at rates considerably lower 
than those of the home product. Belgian mills, which are 
getting the lion’s share of the trade in common bars, are 
asking rather higher prices this week. quoting No. 3 bars 
£7 5s. to £7 7s. 6d. delivered in the district. A moderate 
amount of re-rolling is being done in the Black Country, 
chiefly to meet Birmingham requirements for motor build- 
ing, edge tool, stamping, forging, and various engineering 
trades. Business with the tube makers in iron strip shows 
some improvement. Prices vary from £12 15s. to £13. 


Galvanised Sheets. 


Galvanised sheets continue the most satisfactory 


department, with bookings into September on the £16 
basis for galvanised corrugated sheets of 24 gauge. There 
is a fair demand for black sheets. The galvanised sheet 


trade is almost the only department showing increased 
exports over the six months, the shipments totalling 
362,187 tons, against 331,435 tons a year ago. 


Raw Iron. 


Demand for pig iron continues very restricted and 
supplies exceed requirements. A few orders have 
placed this week by founders and others. They have 
bought so sparingly in recent months that they are doubtful 
of their ability to carry on in the event of labour trouble, 
and, as a precautionary measure, a truck load here and 
there has been bought. Generally speaking, however, 
business is very slow, only small tonnages being called for. 
Northamptonshire and Derbyshire makers of pig iron have 
managed to hold recent quotations, but buyers are still 
looking forward to further reductions. The attitude of 
furnacemen is decidedly less yielding, however. They 
have to face the probability of the price of coke being put 
little call for forge iron, 


been 


up against them. There is very 
and the requirements of the foundries are on a very limited 
scale. The light castings trade is fairly good. North- 
amptonshire foundry iron No. 3 is quoted at £3 5s. per 
ton ; and Derbyshire, £3 10s. at furnaces. Northampton- 
shire forge is quoted £2 19s. to £3, and Derbyshire £3 5s. 
The export business in pig iron is unusually small for the 
time of the vear, and the stagnant condition of the industry 
is indicated by the production of 510,300 tons in June, 
much the smallest output in the past twelve months. 


Fuel. 


Pressure has now developed in the fuel market. 
Collieries are being besieged with orders for prompt execu- 
tion, which they cannot respond to, the limiting factors 
being congestion on the railways and scarcity of wagons 
rather than the coal supply. Stringency has succeeded 
to the easy conditions previously prevailing. Prices have 
been advanced in many cases 2s. to 3s. above the lowest 
summer level, while in many cases price lists have been 
withdrawn and the plan of quoting rates ruling at date of 
delivery has become pretty general. 


Steel Business. 


In the steel trade there is an inclination to take a 
more hopeful view of the autumn prospects than there 
The placing by the Blue Star Line of 
orders for nine steamers aggregating 100,000 tons tonnage, 
promises work for the plate mills when building really 
commences. Other large enterprises are also relied upon to 
yield fair business to the steel works. Moreover, a fev 
additional constructional orders have been, and are in the 
course of being, given out. The Midland engineers are at 
a disadvantage with the North, having to pay £9 or there- 
abouts for their plates, while Scottish and North-Eastern 
builders get them for £8 10s., but they continue to quote 
for everything which comes into the market. Steel values 
are irregular. Quotations are generally kept on the high 
side because the orders which are being given out are so 
small. If consumers were disposed to bargain on more 
liberal lines they could get terms appreciably better than 
those actually ruling. Angles and joists are obtainable at 
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half-a-crown below the quotation of £8 7s. 6d., and the 
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same applies to tees quoted £9 7s. 6d. Small rolled bars 
command £8 10s., ship, bridge and tank plates £9, and 
boiler plates £13 delivered. Staffordshire hoops are £11 10s. 
at works. Billet prices continue easy, sales having been 
made at £6 10s. It is still possible to buy foreign billets at 
£6, and in one or two cases at £5 17s. 6d., but continental 
prices are slightly firmer, and some Belgian makers decline 
to quote for the present. The steel output during June 
reached the low figure of 485,400 tons, the smallest pro- 
duction of any month this year, although slightly better 
than December. 


Imports and Exports. 


The diminution of £12,146 in imports of iron and 
steel last month must be set down partly to the vagaries 
of the franc, and partly to lessening opportunities of employ- 
ing our labour in the finishing factories on cheap raw iron 
and half-products from the Continent. ‘The importation 
of forge and foundry pig was rather larger than in May, 
but only 8123 tons of basic iron was brought in against 
15,168 tons. A disquieting feature is the increasing impor- 
tation into this district in the finished form of such things 
as bolts and nuts, which are amongst our distinctive manu- 
The same tendency is observable in regard to 
tubes, pipes and fittings. On the export side June showed 
a further decline in shipments of pig iron. Makers of iron 
bars, rods, angles, shapes and sections did not maintain the 
slight recovery recorded in May. There was a further pro- 
nounced decline in steel manufactures of this category. 
\fter improving in the previous month the trade in steel 
uirders, beams, joists and pillars relapsed. Plates and 
sheets lost further ground as regards the thicker gauges, 
but there was some compensation in those under }in. 
Shipments of railway material receded after the better 
showing of May. Production of pig iron and steel ingots 
and castings fell to a lower level last month than in any 
previous month this year. 


factures. 


Coventry Engineering. 


In the Coventry motor engineering industry there 
are now slight indications of a seasonal falling off in pro- 
duction, but, generally speaking, the trade is still remark- 
ably good, many large firms having sufficient orders on 
their books to carry them on at full pressure well into the 
winter. Other branches of engineering in the district 
are quiet, but there are prospects of a brightening demand 
after the August holidays. 


Railway Sleeping Car Contract. 


The International Sleeping Car Company 
(Wagons Lits), for the continental services of which the 
Birmingham Railway Carriage and Wagon Company, Ltd., 
is delivering 31 dining-car saloons, has this month placed 
with British builders an order for 25 sleeping cars, for 
delivery before the end of the year. The contract for 15 
of these coaches has been awarded to the Birmingham 
Railway Carriage and Wagon Company, and the remainder 
are to be built by the Metropolitan Carriage, Wagon and 
Finance Co., Saltley, Birmingham. 


Obituary. 


It was learned with much regret in Midland engi- 
neering circles this week that death had claimed a well- 
known Black Country industrialist in the person of Mr. 
W. U. Jackson, who for a long period was associated with 
the Weldless Steel Tube Company, Ltd., Wednesfield. 
Mr. Jackson had been a member of the board of directors 
of the firm since 1899, and was chairman for several years 
until his resignation last year. His death occurred on 
Sunday last. 


Unemployment Decreasing. 


Unemployment in the Midlands area shows a 
further substantial reduction this week. The total number 
ot unemployed for the week ended July 13th was 154,457, 
as compared with 164,631 for the previous week. This 
decrease, following a falling-off of 13,941 shown in the 
returns for the preceding week, gives a total decrease in 
a fortnight of over 24,000. The latest total is made up of 
114,815 men, 2947 boys, 33,861 women, and 2834 girls. 
There are now out of work in the Birmingham area 24,512 ; 
Coventry, 1624; Bilston, 3082; Cradley Heath, 4321; 
Derby, 1527; Dudley, 3471; Leamington and Warwick, 
347; Leicester, 5437; Northampton, 1705; Nottingham, 
8314 ; Oldbury, 1383 ; Peterborough, 247 ; Redditch, 1232 ; 
Smethwick, 3697; Stoke-on-Trent area, 22,175; Stour- 
bridge and Brierley Hill, 3130; Tipton, 1950; Walsall, 
561 ; Wednesbury, 2654 ; West Bromwich, 3014 ; Wolver- 


hampton, 4693; and Worcester, 1229. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, 
General Outlook. 


Muere is perhaps some sign of a slight stirring in 
the steel here a result of the near 
approach of the coal crisis. It is said that there has been 
ome quiet buying of material in view of a possible inter- 
ference with supplies, but it does not yet amount to very 
much. Of course, it is obvious that in the end a coal 
strike cannot really benefit the iron and steel trades ; all 
it can do is to disturb prices for a time and perhaps lead 
to a scare amongst consumers which will result in some 
temporary buying teal improvement certainly cannot 
come by way of strikes and labour quarrels—quite the 
contrary— and when the troubles subside the condition of 
the industry is likely to be worse than ever. Nevertheless, 
some consumers seem inclined to prepare for a temporary 
advance, and as the level of prices is low there is not very 
much risk in doing so. If, however, the coal stoppage is 
avoided there may be easier prices for a time. Much 
depends upon whether furnace coke prices can be reduced ; 
but as this quality of fuel has recently been offered in the 
Midlands at 15s. per ton, there is not any great margin 
for a fall in it. 


iron and trades “as 
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Metals. 


The more cheerful feeling in the copper and non- 
ferrous metal markets is leading people to hope that we 
are at last getting out of the trough of depression, and 
that on this occasion there will be no seriolis set-back. 
Certainly the conditions in the copper market are more 
favourable than they have been for quite a long time. 
The American stocks of refined copper, which stood at 
over 122,000 tons some three months ago, have been 
reduced to a little over 91,000 tons. The only thing which 
is likely to cause a reaction would be a rapid increase in 
produetion, and that is scarcely probable unless temptation 
should come in the form of much higher prices than obtain 
at present. No one wants to see any rapid rise in copper 
prices, for that might easily lead to a renewal of the 
depression ; but if ordinary care is exercised the trade 
ought to have a better time before it. The consumption 
of copper in this country is not so good as it might be, but 
German demand makes up for that ; that is, so far as the 
American interests are concerned. The American domestic 
consumption has also been rather better during the last 
three months, although only to a trifling extent. Man- 
chester dealers in scrap non-ferrous metals are offering 


rather better prices and showing more confidence in the | 


market ; but all scrap metal prices, except for lead, are 
distinctly below the intrinsic value of the material, and 
those engineers who can use old metal ought still to get 
supplies at very reasonable rates. Dealers are, for instance, 
paying only about £46 to £47 per ton for gun-metal scrap 
The market for tin is favourably regarded by experts here, 
and the idea seems to be that a further advance is prob- 
able. One mentions this idea for what it is worth, and, of 
course, the experts may be mistaken, for tin is a dangerous 
metal about which to form any opinion. Both America 
and Germany have been buying freely, but any further 
advance in prices would depend upon whether or not this 
free buying is continued. Lead and spelter continue to 
be very firm, and the prices advance by small amounts 
with considerable steadiness. Lead is now creeping up 
towards the extravagant prices of the early part of the 
year, but the rise is not speculative, as it was then. There 
is an actual growth in consumption to support the market. 
Although there has not been a very good galvanising 
demand in this country, spelter remains a very firm market. 
It is expected that the demand from will 
improve in the autumn. e 


Pig Iron. 


The market here for pig iron is perhaps not quite 
so dull and lifeless as it was. The end of the month may 
still bring trouble in the coal mines, and stop the cheap 
sale of furnace coke. If it be no longer possible to buy 
coke at per ton one does not see how pig iron can 
be made even at Some quiet buying by 
foundrymen seems to have taken place of late, and it is 
doubtful whether any of the Derbyshire furnaces will 
now consent to take orders below 70s. on trucks or 77s. 6d. 
per ton delivered in Manchester. The furnaces in North- 
amptonshire can scarcely sell below 65s. unless cheap coke 
is secured, and Lincolnshire iron has to be sold at 68s. 6d. 
at the furnaces to compete here with Derbyshire. Alto- 
gether one cannot be surprised that consumers are more 
inclined to buy even if they do not need the iron for 
immediate use. There is, of course, no improvement in 
the foundry and engineering industries, and it is quite 
possible that if labour troubles develop they may be 
worse off than before, but it does not follow that iron will 
be any cheaper. The price of Scotch iron is unaltered 
and is nominally at 96s. 6d. per ton if delivered here by 
rail; but East Coast hematite iron is a little firmer. 


galvanisers 


present prices. 


> 
Finished Material. 


rhe position in the market for manufactured 
iron and steel is rather weaker than it was. Of course, 
in this case the first effect of the labour troubles would 
be to check what small consumption exists now, and this 
prospect naturally induces buyers to hold back their 
orders. One cannot say that there is any definite change in 
the prices. Sellers of joists and angles still quote £8 7s. 6d. 
delivered here, but business is heard of at £8. The quotation 
for steel plates remains nominally at £9, but it is said that 
less is being taken. Round bar steel is also weaker and 
low prices have been taken. The finished iron market is 
in an uncertain state. In spite of the reliable quality of 
Lancashire bars it is difficult to get even the most con- 
servative of consumers to pay £12 per ton with all this 
cheap foreign iron in the market. Merchants who are 
well placed for the foreign trade are slowly increasing 
their business at the expense of the local industry. 


Scrap. 


For fine lots of *‘ textile 
still a fair demand, and its scarcity helps to keep up the 
price. Nothing less than 82s. 6d. per ton delivered is now 
accepted for this class of foundry material, and 85s. is 
more often asked. In common cast scrap there no 
scarcity and the prices range from 72s. 6d. to 77s. 6d, 
according to quality. There has been no revival in the 
demand for steel melting scrap, and one scarcely knows 
what it may be worth. Certainly it is not very safe to buy 
for stock at anything more than 45s. As for steel turnings, 
they are now worth very little. It is said that in Wales 
they are selling at 30s. per ton, or not much more than the 
carriage from Lancashire. A small demand for heavy 
wrought scrap exists at or near the old prices. 


cast scrap iron there is 


Is 


BAaRROW-IN-FURNESS. 
Hematites. 


The position in the hematite pig iron trade of 
North Lancashire and Cumberland is without change. 
There is a fair amount of activity in the Workington dis- 
trict, where a steady demand for iron exists on the part of 
local steel makers. Business on general home account is 

x - . @ 

very quiet and only small orders are being placed. Sales 
from stores at Barrow and Millom are limited. There are 
no signs of any improvement, and the opinion held locally 
is that there will be none with the continued trouble in 
the coah trade. Prices are easier. 


The demand for iron ore is mostly on local 
account, with but a small business being done with outside 
smelters. In the mining areas in Furness there is marked 
inactivity, with several pits closed, and in West and Sout! 
Cumberland the output is restricted. Foreign ores are it 
small demand. 


Steel. 


There is no change to note in the steel trade 
Rail orders for home and overseas buyers are occupying 
attention at Workington, but at Barrow the whole of th: 
main plant is idle, the only activity being in the hoo; 
mills, which are busily employed and likely to remain so 





Shipbuilding and Engineering. 


im these 
Carinthia 


There are features to 
trades. The fitting out of the Cunard 
| is well in hand and progress is being made with the Orient 
| liner Otranto. A British will be launched in 


October. 


no new report 


cruiser 





SHEFFIELD. 
(From our own Correspondent.) 


Position of the Heavy Steel Trades. 


‘Tue threat of trouble in the coal world tu stunulat 
ing the buying of billets and raw materials of all kinds 
but as the movement is purely artificial, there is little real 
satisfaction to be derived from it. Producers, however, are 
doing their best to induce business, there has been 
another reduction in the price of billets 
Coming so soon after the last cut, it has taken many buyer 
by surprise, yet it fits in with a revision of price lists in some 
finished and semi-finished departments, these having been 
forced by the severity of continental competition. The 
scrap market is expected to revive in sympathy with thi- 
present quotation 


and 


certain steel 


new buying movement, especially as 
are extremely low, following the prolonged neglect of the 
market. Most of the stock being in the hands of the 
merchants, prices are certain to rise with the first signs of 
big purchasing. Sheftield is now to havea share, though it 
will probably only be a small one, in five of the Blue Star 
Line steamers. Last week I noted the three given te 
Cammell Lairds, and since then John Brown and Co. have 
received a contract fortwo. It is probable that the shafting 
for the latter will be made at Brown's Atlas Works, Shel 
field, but much extra employment will not be necessary 


Engineering Departments. 


Heavy engineering shops are only partially em 
ployed, and in order to attract work, they are having to cut 
their quotations to a very fine point. Chief interest at 
present is centred in the Government's naval programme, 
and armament work would be very welcome to those firms 
who are maintaining a lot of plant in idleness Some 





work of this nature for foreign countries is at present in 
hand, but it is not of a very substantial nature. Railway 
plants have a fair arnount of work, and special engineering 
lines are able to book new orders at a sufficiently satis 
factary rate to keep the works regularly if not fully em 
ployed. Lighter steel departments keep comparatively 
busy without any features of outstanding note. Files, 
saws, edge and engineering tools are good selling lines. 


Dismantling Wireless Stations. 


'wo Marconi wireless stations at Clifden and 
Ballybunion, in Ireland, have been purchased by Thos. W 
Ward, Ltd., of Sheffield, for dismantling purposes. The 
plant includes a number of buildings and a considerable 
quantity of machinery and equipment which has now 
become out of date through the advancement of wireless 
science and the increasing use of wireless for commercial 
purposes. The Clifden Station has played a leading part in 
the development of wireless transmission, and it was the 
first station to have regular communication with America 
on a wave length of 7000 m. The erection of the 30vft 
high steel masts was considered an engineering feat at the 
time. Messrs. Ward have also purchased for dismantling 
the famous Mars Ironworks at Wolverhampton. The pro 
ductions of this works have been iron and steel sheets, 


hoops and bars and galvanised sheets. 


Plate and Cutlery. 


The plate and cutlery trades continue to struggle 
along under adverse conditions, and competition for the 
business that is available is getting keener. Here and there 
bright patches are to be met with, but they are exceptional 
cases. Colonial business is still substantial, but it is falling 
off, and inquiries are fewer and are for the cheaper rather 
than the better grade lines. Catering orders are accounting 
for a good deal of trade, but purchases through the ordinary 
channels are still shrinking and are unlikely to improve 
now until the autumn and the end of the holiday season 
Sheffield manufacturers of plated goods complain of the 
competition of Birmingham hollow ware which is being 
marketed at more attractive prices. 


Electricity Trouble Averted. 


The threatened strike of the Sheftield electricity 
workers has been averted. The men demanded increased 
wages at once, and the reply of the chairman of the Estab 
lishment Committee was that the matter was being con- 
sidered nationally, and that if no national agreement was 
arrived at before the September Council meeting the ques- 
tion of wages would then be considered. At first the 
workers declined to listen to this suggestion, but on the 
promise that any increase should be retrospective they 
withdrew the threat of a strike. 


Cast Iron Houses. 


Wortley Rural Council, whose area borders Shef- 
field, has received an offer of land from Newton, Chambers 
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and Co., Chapeltown, at a very low figure for the erection 
The company has also expressed 
its willingness to provide, free of cost, materials for making 
This should greatly facilitate the 


of six cast iron houses. 


the roads to the houses. 
erection of the houses, as water is already laid on to the site 


Transport Undertakings. 


The Ministry of Transport has intimated to Leeds 
Corporation its willingness to pay 50 per cent. of the interest 
for fifteen years on the money to be borrowed for 150 of 
cost 


200 tramears that be constructed at 


£460,000. 


the to 


are a 


£39,165 which it is estimated to cost. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Lost Coal Orders. 


THERE is a feeling in Northern industrial circles 
that negotiations between the coalowners and miners will 
not progress rapidly enough to bring about a settlement 
hefore the end of this month, and consequently stoppages 
of production are anticipated. With this guiding feeling 
coal shippers are not bothering to deal in forward supplies, 
with the result that many foreign orders for August and 
onwards are being diverted to Germany and other com- 


peting countries, and the loss of these orders in the months | 


The Rordeaux gasworks 
order for August requirements, which for some time now 
has come to Durham, has been placed for German coals, 
while the Latvian State Railways order for 50,000 tons of 
steam coals has also been placed in Westphalia. Several 
other large forward which the market 
are likely to go to continental producers 


to come will be seriously felt 


orders are on 


Cleveland Iron Trade. 


The trouble in the coal trade is having little effect 

on the Cleveland pig iron market. On 
when a stoppage of the coal mines has been threatened 
there has been rather a panic-stricken rush for pig iron 
upplies, and the impulse of the demand has forced up 

prices. Nothing of the kind has been experienced on the 
present occasion The fact is that most of the consuming 
works are so slack that the y view the approac hofa stoppage 
with something akin to indifferen e, and as they are more 
or covered for present needs are content to let the 
future take care of itself, knowing full well that the market 
is not likely to move against them, whilst on the other hand 
a drop in prices is always a possibility. 
of the Cleveland market is that prices are now down to a 
figure which opens up the possibility of business with the 
United States of America. This week a cargo of 1500 tons 
of special foundry iron has been loaded in the Tees for the 
Pacific Coast of the United States, and there are inquiries 
circulating both for low phosphorus hematite and high- 
grade foundry iron which may mature. If that should 
prove to be the case it would give a welcome fillip to the 
industry. Continental iron is still offered at prices below 


former occasions 


less 





Cleveland, but it is significant that good quantities of iron | 


are being shipped from Cleveland to Antwerp, and it is 
clear that some foreign consumers prefer Cleveland even 
if it costs a little more. The recognised market rate for 
No. 3 G.M.B. Cleveland pig iron is still 71s. per ton, but 
the quoted price can be shaded for suitable orders. No. 1 
foundry iron is offered at 75s., } 4 foundry at 70s. 6d., 
and No. 4 forge at 70s 





Hematite Pig Iron. 


lhere have been some « hanges in the distribution 
of furnaces on the North-East Coast, the net effect being 
that there are now twelve blast-furnaces producing Cleve- 
land iron, nine on hematite, and fourteen on basic, ferro- 
manganese, and other special kinds of iron. The demand 
for hematite continues on a moderate scale and is just about 
sufficient to absorb the limited output. Prices, however, 
keep steady, and although less would be taken for big 
quantities, 77s 
price for mixed numbers with No. | at 6d. per ton more 


Ironmaking Materials. 


The foreign ore trade is in a lifeless condition. 
Consumers have fairly good stocks, and show no disposition 
to enter the market with new contracts. Best Rubio is 
nominal at 20s. 6d. per ton c.i.f. Tees. The rise in coal 
prices has not affected blast-furnace coke, and the Durham 
makers are still ready to deliver good brands at 21s. 6d. 
per ton. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade presents 
no new features. Business has dwindled to most dis- 
appointing proportions, and price cutting does nothing to 
attract buyers, who are apparently now content to wait at 
least until after the August holidays. 


The Coal Trade. 


The labour incidental to the miners’ 
national agreement is having a profound effect on the 
Northern coal market. The demand, principally on home 
account, has been stimulated in view of a possible stoppage 
of the mines. The collieries practically throughout the 
North-Eastern area are entirely sold out for their July 
production and are fully stemmed. There are conse- 
quently very limited supplies now available, which are 
mainly held by second-hands, but to secure any such 
parcels buyers are numerous, and are bidding keenly. 
There has been no improvement in trade from abroad, 
because foreign consumers have expressed themselves as 
indifferent to the position in this country owing to the 
sources of supplies now open to them in Germany and 
elsewhere at low figures. It is reported that even Durham 


crisis 


coking coal, now stocked on the Continent, has been 





The Ministry has also approved the con- 
struction of the ring road in Leeds from Whitehall-road to 
Gelderd-road, with a contribution of 50 per cent. of the 


A significant feature | 


per ton is quoted as a general market | 


offered at prices equal to our f.o.b. price. From day to 
day prices show a steady advance, but there is no busines 
for August, because merchants cannot undertake to deliver. 
The position is one of peculiar interest, because if there is 
. | a strike the market will come to a standstill, while if there 
is no strike the immediate future is likely to be very quiet 
because of the extra buying that has taken place since the 
labour crisis arose. For any odd lots of coal to fill up 
tonnage already stemmed some high prices are being 
realised, but these figures are merely for small quantities 
and range from 22s. 6d. to 25s. per ton for all descriptions 
of steam coals, so long as definite deliveries can be given 
for July loadings. There is a good movement in the coke 
section of the market, although the principal demand is 
for gas coke. Patent oven coke is in limited output, but 
fully taken up and firm in tone at 22s. to 24s. Gas coke is 
moving briskly, and makers find keen pressure for prompt 
supplies 








SCOTLAND. 
(From our own Correspondent. ) 
Fair ’ Holidays. 


Tre annual holidays are in full swing in many 
districts and business in steel, iron and coal is practically 
at a standstill. In Glasgow and the West of Scotland the 
re-start is due early next week, but owing to the general 
depression the holidays will be of longer duration than 

usual. Markets will probably reopen within a day or two, 

| but until the works are again in action few transactions 
| are likely, as forward business is little in evidence these 
days. 


The 


Steel and Iron. 


The steel market quietly. Business 
showed no change up to the stoppage, the usual rush for 
supplies over the holidays being entirely absent. Inquiries 
for plates and sections were mentioned, but even with home 
prices easing somewhat the cost of these materials is still 
higher than imported products, which continue in favour. 
Black steel sheets maintained a fair turnover in the lighter 
gauges, while galvanised corrugated sheets for export 
continued in a favourable position. For home delivery 
ship plates and sections could on occasion be done some- 
what below £8 10s. and £8 per ton respective ly, with 
export about 10s. per ton less. Sheets are firm at list 
There has been nothing fresh in the bar iron trade, 
the course of business being most disappointing and in a 
sense unprofitable. Re-rolled steel likewise has been dis- 
couraging, business to a small degree being only possible 
when exceptionally keen prices were quoted 


close d 


prices. 





Pig Iron. 


There has been no evidence of in 
the pig iron market, and right up to the stoppage a weaken- 
ing tendency prevailed. Makers have not been disposing 
of their outputs, low as they were, and the probability is 
that the production will be reduced further. Imports of 
foreign iron have been fairly regular and local producers 


have had a lean time 


improvement 


Coal. 


| The majority of the collieries are now on holiday. 
For a week or more before the stoppage new business was 
extremely meagre. The bulk of the available fuel was sold 
and the collieries were no more ready than exporters to 
entertain transactions until conditions in the industry 
are more settled. Apart from a few sales of odd lots to 
complete shipments, there was practically nothing done. 
The shortage of prompt shipping tonnage threw some fuel 
on the market and very firm prices were secured for any 
lots Aggregate shipments amounted to 263,895 
tons, against 277,557 tons in the preceding week and 
256,204 tons in the same week last year. 


sold. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


Tue delay in making headway with the negotia- 
tions between the coalowners and the miners’ leaders is 
playing havoe with business, as chances of settlement 
this month are now regarded as very remote. During 
the past week loading conditions have been very active 
in the case of steam coals, and all collieries are fully booked 
up to the end of the month. Business has now practically 
come to a standstill, as scarcely any inquiry is being 
received from abroad for supplies of coal for August 
shipment. On the other hand, exporters are refraining 
from attempting to operate until the position from the 
labour point of view becomes clearer 


Anthracite Miners’ Strike. 


About 20,000 miners in the anthracite area, 
South Wales, are still idle on account of the dispute at 
Ammanford Colliery. There was a further conference 
between the management of the colliery and the repre- 
sentatives of the workmen on Wednesday, but unfor- 
tunately no agreement was arrived at, and the deadlock 
prevails. There seems therefore no likelihood of a resump- 
tion of work this month. 


Curreat Business. 


The conditions in the steam coal market are firm, 
but operations are confined to small parcels, which can be 
picked up for quick loading, and for which buyers have 
to pay higher prices. Naturally, exporters are doing their 
utmost to get steamers loaded gnd dispatched this month. 
The fear of a strike has already adversely affected the 
interests of this district, as foreign buyers have in several 
instances purchased cargoes of American coals for August 
loading. Anthracite coals are at a premium owing to the 


Coalowners’ Terms for August Work. 


Notices were posted up at the South Wales 
collieries on Wednesday morning setting forth the owners’ 
new terms and conditions for work at the pits from August 
Ist, on the basis of day-to-day contracts. Briefly they 
provide for the distribution of the net proceeds of the 
industry in the proportion of 87 per cent. to wages and 
13 per cent. to profits ; working of the double shift where 
required ; introduction of a new system of subsistence 
family allowances ; payment by miners for house coals 
at a price equal to certified cost of production at pithead ; 
and abolition of payment of bonus turn to men on after- 
noon or night shifts. Piece workers will receive the addi 
tional 14.2 per cent. consequent upon the reduction of 
working hours from eight to seven. The wages to be paid 
for August are to be 23} per cent. above the 1915 standard 
base rates, but it is pointed out that in the event of the 
Seven Hours’ Act being repealed and the men return to 
eight hours, the general percentage above the base rates 
payable for August would be 41} per cent. The Executive 
of the South Wales Miners’ Federation has appealed to the 
Miners’ Federation of Great Britain Committee to convene 
immediately another national conference in order to deal 
with the situation. 








LAUNCHES AND TRIAL TRIPS. 


NEPTUNIAN, single-screw motor ship ; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of the Hopemount 
Shipping Company, Ltd.; dimensions, 400ft. by 55ft. 3in. by 
29ft. 6in.; 9000 tons deadweight. Engines, six-cylinder marine 
oil, two-cycle, single-acting type ; constructed by the builders ; 
trial trip, July 7th. 


Boyaca, revenue cruiser; built by Chantiers et Ateliers ck 
St. Nazaire, Penholt, to the order of the Colombian Government 

dimensions, 100ft. by 20ft. by 8ft. 6in. Engines, twin-screw, 
triple-expansion, surface condensing, pressure 1801b.; con 
structed by John I. Thornycroft and Co., Ltd.; launch, July 8th 


twin-serew steamer; built by Cammell Laird and 
Co., Ltd., to the order of Elders and Fyffes, Ltd.; dimensions, 
425ft. by 55ft. by 32ft. 10in. Engines, two sets of triple 
expansion, 23}in., 39jin., and 67in. by 48in. stroke, pressure 
205 lb.; constructed by the builders ; launch, July 8th. 


JEVINGTON CouRT, single-screw steamer ; built by Workman: 
Clark and Co., Ltd., to the order of Haldin and Co.; dimensions, 
397ft. by 53ft. by 24ft. 6in.; 4600 gross tonnage. Engines, one 
set of vertical inverted, direct-acting, surface condensing, triple- 
expansion ; constructed by the builders ; trial trip, July 8th. 


CARARE, 


TAMARINE, twin-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of the Union Steamship 
Company of New Zealand, Ltd.; dimensions, 275ft. by 40ft 
wide. Engines, two sets of four-crank triple-expansion, pressure 
190 lb.; constructed by the builders ; launch, July 8th. 


AINDERBY, steamer ; built by Wm. Gray and Co., Ltd., to the 
order of Sir R. Ropner and Co., Ltd.; dimensions, 402ft. by 55ft. 
by 28ft. 9in. Engines, triple-expansion, 26in., 43in., and 7 lin. 
diameter by 48in. stroke, pressure 180 1b.; constructed by the 
builders ; trial trip, July 10th. 


LARCHBANK, twin-screw motor vessel ; built by Harland and 
Wolff, Ltd., to the order of Andrew Weir and Co. ; dimensions 
4#4ft. by 53ft. 9in. by 37ft. ; 5200 gross tonnage. Engines, two 
sets of six-cylinder motors ; constructed by the builders ; launch 
July 14th. 











CATALOGUES. 


Herpert TERRY AND Sons, Ltd., Redditch Revised prices 
for catalogue No. 24. 

Hices Brotuers, Witton, Birmingham.—Monthly stock 
list of electric motors. 

Ernest 8. Smiru, 12, Fretwell-street, Nottingham.—Booklet 
entitled **‘ Small Tools of Utility.’ 

Mavor anp Covrson, Ltd., 47, Broad-street, Mile Wnd, 


Glasgow Stock list ot electric motors 


Tue Stave tey Coat anp Iron Company, Ltd., Chesterfield 
Monthly stock list of cast iron pipes 


Tue B.E.N. Patents, Ltd., 100, Victoria-street, 8.W. | 
Folder describing the Speedway hammer 
HERBERT Morris, Lid., Loughborough Book 180, illu 


trating and describing the Morris railway truck layer. 


Tue Harpy Patent Pick Company, Ltd., Heeley, Sheffield 
Leaflet on ‘‘ Universal "’ picks and headed shafts 
Nortx British Locomotive Company, Ltd., Glasgow 


Leaflets describing the Modified Fairlie *’ locomotive. 


Corr, MAaRCHENT AND Mortey, Ltd., Bradford.—Folder 
describing the “‘C.M. & M.” closed circuit gilled air cooler. 
8S. G. Leacu anv Co., Ltd., 26-30, Artillery-lane, E.C.—Liat 


Selco ’’ battery charging sets. 


AND Ltd., Claremont lronworks, 
49, containing particulars of machine tools 


L.F. 2/25, dealing with the 
Swirr 
No 


GEORGE Sons, 
Halifax.—List 
kept in stock. 
W. Cueristre AND Grey, Ltd., 4, Lloyd’s-avenue, E.C, 3. 
Reprint from the Power Engineer, entitled * Eliminating \ ibra 
tion and Noise.” . 
Sprencer-Bongecourt, Ltd., Parliament 
street, S.W. 1.—Second edition of catalogue 
Boilers and Superheaters.”’ 


Mansions, Victoria 
* Kirke Patent 


J. Horpxryson anp Co., Ltd., Britannia Works, Huddersfield 
—List No. 1840, illustrating and describing the ‘* Duplus 
and “ Radus *’ steam traps. 

Tur Hoyt Meta Company or Great Barrary, Ltd., Deodar 
road, S.W. 15.—Revised and enlarged edition of the booklet 
“Hints on Lining Bearings.” 
Tue Mrrerters Watson Company, Ltd., Scotland-street, 
Glasgow.—Publication 8.40, describing the manufacture of the 
Mirrlees cane sugar mill rollers. 


Sremens Brotuers anv Co., Ltd., Woolwich, 8.E. 18. Price 
sheets 815 and 816, dealing with the continuous paper and the 
drum type temperature recorders. 

’ 


Dowpincs’ Macutne Toor Company, Bush House, W.C. 2 
“* Dowdings’ Machine Tool Registry,’ containing lists of new and 


second-hand machine tools for sale. 

Tirenman’s Patent Sanp Brast Company, Ltd., Broad- 
heath, near Manchester.—Illustrated descriptive catalogue, 
entitled “‘ Air Compressors and Vacuum Pumps.” 

Coats Macaine Toor Company, Ltd., 14, Palmer-street, 
S.W. 1.—The ninth edition of the booklet ‘‘ Shore’s Standard 








stoppage of work. 





Scleroscope and its Application to the Arts,"’ price 25 cents. 
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Current 


N.W. Coast— 
Native 

(1) Spanish 

(1) N. African 

N.E. Coast 
Native 
Foreign (c.i.f.) 


PIG IRON. 


Home. 
£ 
(2) ScoTrtanp— 
Hematite 
No, 1 Foundry 
No, 3 Foundry 


N.E, Coast 
Hematite Mixed Nos 
No, 1 


Cleveland 
No. 1 
Silicious Iron . 
No. 3G.M.B 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIDLANDS 
(3) Staffs. — 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(3) Northampton— 
Foundry No, 3 
Forge 


3) Derbyshire— 
No. 3 Foundry 


Forge 


(3) Linecolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 


N. Lanes. and Cum 


Hematite Mixed Nos 


8. 


d 


Export. 


£ 
ScoTLaND 
Crown Bars 
Best 99 


N.E. Coast— 


Common Bars 


LANCS. 
Crown Bars 
Second Quality Bars 
Hoops 


S. Yorks. 
Crown Bars 
Best 


Hoops 


MIDLANDS 
Crown Bars 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


Otols 0 O 


STEEL. 


(6) Home. 
f & £ 
(5) ScoTLanp 
Boiler Plates a 

Ship Plates, jin. and up. 
Sections as _ oe 
Steel Sheets, under 4/, ,in. 

to jin. .. 

Sheets 


(Gal. Cor, 24 B.G.) 


(1) Delivered, (2) Net Makers’ works. 


(6) Home Prices—All delivered Glasgow Station. 


coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export, 


according to analysis ; open market, 17/- to 18/6 at ovens. 


8. 


d. 


(7) Export. 


d. 


Prices 


Export. 








Ferro Chrome, 


| N.E. Coast— 


STEEL (continued). 


Home. 
£ a. 
Ship Plates 8 10 
Angles. : 
Boiler Plates ; . 2 @ 
Joists a: 8 5& 
Heavy Rails . £8 
Fish-plates 
Channels 
Hard Billets 
Sott Billets 
N.W. Coast 
Barrow 
Heavy Rails 
Light 
Billets 


| MANCHESTER 


Bars (Round) 
+ (others) 
Hoops (Best) 
» (Soft Steel) 
Plates a : 
» (Lanes, Boiler) 


| SHEFFIELD— 


Siemens Acid Billets 
Bessemer Billets 
Hard Basic 
Intermediate 
Soft Basic 
Hoops 

Soft Wire Rods 


Basix 


MIDLANDS 
Small Rolled Bars .. 
Billets and Sheet-bars 
Sheets (20 W.G.) 
Galv. Sheets, f.0.b. L’ pool 
Angles 
Joists 
Tees 
Bridge and Tank Plates 
Boiler Plates 


d. £ os 


Export. 
d. Se 


Oto8 15 0 


£¥ to fH 5 


to 9 
to 10 


to 10 
to 


NON-FERROUS METALS. 


| SWANSEA— 


Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
* (three months) 
Copper (cash) ee 

* (three months) 
Spanish Lead (cash) 

(three months) 

Spelter (cash) 


(three months) 


| MANCHESTER 


Copper, Best Selected Ingots 
Electrolytic 
Strong Sheets 
Tubes (Basis Price) 

Brass Tubes (Basis price) 

» Condenser 
Lead, English. . 
Foreign 


z= & 


FERRO ALLOYS. 


(AU prices now nominal.) 


| Tungsten Metal Powder 


Ferro Tungsten 


4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 

8 p.c. to 10 p.c. 

= Specially Refined 

.. Max. 2 p.c. carbon 

1 p.c. . * 
0.70 p.c. carbon . 
+ «  @arbon free ; 
Metallic Chromium 

Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.ec. 


75 pe. 
Vanadium ‘ 
Molybdenum ~~  < 
Titanium (carbon free 

Nickel (per ton) 

Cobalt ae 

Aluminiuin (per ton) 


(3) f.0.t. Makers’ works, appréximate. 


Boiler Plates 10/— extra delivered England. 


t Latest quotations available. 


1/8 to 1,9 per Ib 

1/5 to 1/6 per Ih, 

Per Ton. Per Unit. 
£23 10 R/- 
£23 0 
£22 10 


£42 
£50 0 
£56 10 
1/5 per Ib. 
3/9 per Ib. 
£15 for home, 
£15 for export 


£12 15 
unit 

10 
unit 
16 per Ib. 
7/— per Ib. 


0 seale 5/- per 


£22 0 scale 6/ per 


1/— per Ib. 
£175 
10/ 
£130 


per Ib. 


(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow 


d. | 


| SHEFFIELD 





for Metals and Fuels. 


FUELS. 


SCOTLAND 
LANARKSHIRE — Export. 
Steam 
Ell 
Splint 
Trebles 
Doubles 


Singles 


(f.o.b, Glasgow ) 

18 
to 

17/6 


169 


19 


o 16 6to 
AYRSHIRE 

(f.o.b. 16 
19 


17/6 


Ports)—Steam 
Splints 


lrebles 


| Foresuine 


(f.o.b. Methil or Burnt 
island) —Steam 

Screened Navigation 

Trebles 

Double 8 


Singles 


LOTHIANS 


(f.0.b, Leith)-—Best Steam 

Secondary Sten 

Trebles 

Doubles 

Singles 

ENGLAND. 

(8) N.W. 
Steams 
Household 
Coke 


Coast 


NORTHUMBERLAND 


Best Steams 
19 6 to 2 
ll 6 to 


16 6 to 


Second Steams 
Steam Smalls 
Unscreened 
Household 23 


6 to 


| DouRHAM 


Best Gas 

Second 

Household 

Foundry Coke 

Inland. 
to 33 


to 


Best Hand-picked Branch 30 
Barnsley Best Silkstone 
Brights 
House 


Large Nuts 


27 
to 24 

- to 23 
to 19 

ito 13 

}to 21 

ito 21 
to 
to 

5 to 


26 
21 
21 
17 
ll 


Derbyshire Best 


° Small 
Yorkshire Hards 
Derbyshire 
Rough Slacks 
Nutty 
Smalls 
Inland )* 


(Export) f.« 


Blast-furnace Coke 


CARDIFF 9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large 
Second * 
Best Dry Large 
Ordinary Dry Larg: 
Best Black Vein Large 
Western Valley 
Best Eastern Valley L: 
Ordinary 
Best Steam Smalls 


on oe 


arg 


~~ - 


Ordinary 
Washed Nuts 
No. 3 Rhondda Large 


Smalls 


— te to = — 1s to tS Ft 
“t-te 


Large 


Through 


” 99 Smalls 
Foundry Coke (export 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship 

SWANSEA 

Anthracite Coals : 
Best Big Vein Large 
Seconds 
Red Vein 
Machine-made Cobbles 
Nuts.. 
Beans 
Peas 
Breaker Duff . 
Rubbly Culm 

Steam Coals: 
Large 
Seconds 
Smalls 
Cargo Through 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 


(b) Delivered Sheffield (c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
French View of British Crisis. 


THE indiustrial classes in this country are begin 
ing to take a close interest in the state of affairs in England 
und especially in the labour agitation which will, it is 
feared, have some effect upon the labour movement on 
this side of the Channel. At the same time the danger of 
erious trouble of this kind is not so great as it would have 
been a few years ago. The principle of the nationalisation 
of mines is still a part of the Socialist programme, but as 
o many other Socialist theories have failed to work out 
atisfactorily in practice, there has been no attempt to 
transfer the collieries to the State, even when the Socialists, 
with their huge majority, appeared to be in a particularly 
favourable position to make it. As a matter of fact, all fresh 
State intervention in industrial affairs is vigorously resisted 
by the country. In the same way the labour legislation, 
which was passed soon after the Armist we, failed of general 

application because the majority of workers found that 
they were losing heavily by the concessions which their 
political representatives had obtained forthem. The eight 
hours’ day is only partially operative for the reason that 
the law provided many loopholes of esc ape which manu 
facturers take advantage of in busy times with the full 
approval of the men. So far as industrial enterprises are 
the working day is only applied 
rigorously to the mines. Even that concession was granted 
on condition that there should be no falling off in the 
individual pre-war production, but as the output per man is 
considerably below what it was then, the miners have not 
fulfilled their part of the contract, with the result that they 
have avery weak case when demanding an increase of wages. 
On account of their heavily increased charges the coal- 
owners have even contemplated a reduction. In all other 
branches of industrial activity the attitude of the men is 
eminently favourable to a continuance of the present good 
relations with employers. When, reference to the 
crisis in England, a French writer declares that the British 
workman is displaying indolence at a time when workers 
in other countries are doing their best to overcome present 
economic difficulties by increasing production, there is 
evidently a great change in the conditions of trade com 
petition which does not est ape the notice of the observing 
foreigner 
causing satisfaction to the French manufacturer 


concerned shorter 


in a 


The change has become too manifest. It is 
up to a 
certain point, but he nevertheless feels a sense of insecurity 
from the fact that the British market is being lost to him, 
and that any success of the extreme labour agitation may 
serve to strengthen the hands of the revolutionary groups 
in this country. however, no longer con 
stitute a dangerous element, for they have lost the only 
opportunity they can hope to have of putting their theories 
into practice, and the « ountry is how more than ever deter 
mined not to give the extreme Socialists another chance of 
exercising their power. 


Those groups, 


Apprenticeship Tax. 


In the new fiscal law, now in operation, is included 
the apprenticeship tax which was regarded with a good 
deal of suspicion at the time it was proposed, although 
thanufacturers, generally, were disposed to accept this 
additional burden on the understanding that the revenue 
coming from that source should be devoted entirely to the 
professional instruction of apprentices instead of helping 
to fill up the gap in the national deficit. The failure of the 
apprenticeship system, on account of the legislative 
restrictions which have been imposed from time to time, has 
had a serious effect upon the quality as well as the quantity 
of skilled hands, and employers are ready to contribute 
anything within reason towards the cost of organising a 
sound system of professional instruction. The revenue is 
to be devoted to meeting the cost of running commercial 
and professional schools of all kinds as well as to the main- 
tenance of laboratories. The tax is variable and is fixed 
this year at 0.20 per cent. on the total of salaries and wages 
paid. Reductions or exemptions are granted in the case 
of employers who organise professional classes in connec- 
tion with their works or contribute in other ways to the 
instruction of apprentices 


French Trade Returns. 


The returns of foreign trade during the first six 
months of the year show a continuous increase in the 
* balance of trade’ due to a restriction of imports of 
foodstuffs and raw material and to a steady augmentation 
of exports of raw material and manufactured goods. The 
estimated value of imports during the half year was 18,836 
million franes, a diminution as compared with the corres- 
ponding period of 1924 of 1017 million franes. Raw 
material totalled 12,646 million franes, a decline of 542 
million frances. The value of exports was returned as 21,642 
million frances, an increase of 385 million francs. This 
also represented the exact increase in the exports of manu- 
factured goods, which totalled 13,063 million frances. So far 
as the tonnage was concerned the imports were returned as 
22,648,486 tons, a decline of 5,449,389 tons. This was due 
mainly to raw material, such as coal, the total of which was 
20,026,707 tons, or 4,580,078 tons less than in the first 
half of last year. The coal imports amounted to 11,942,518 
tons, as compared with 16,020,287 tons, in the first 
six months of 1924. The exports totalled 15,187,141 tons, 
an increase of 1,576,750 tons. Raw material was respon- 
sible for 12,590,656 tons, and manufactured 
1,940,997 tons, an increase of 238,374 tons. 


goods 


Commercial Seaplanes. 


While aeroplanes are rendering valuable service 
as a means of transport between France and Morocco 
during the present hostilities, the seaplane has not 
developed to anything like the same extent for direct 
communication between the south of France and the north 
African ports. With the offer of a million franes in prizes 
by the Government some trials of commercial seaplanes 
are to be organised at the end of August between Saint 
Raphael and Tunis. Eleven machines have been entered 
for the trials by seven makers. 








British Patent Specifications. 


When an invention is communicated Jrom abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is illustrated the 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton -buildings, Chancery-lane, WC. 
at 1a. each. 


not Specification is 


The date first given is the date of application ; the second date, 
at the end of the abridqment, is the date of the acceptance of the 
complete Specification 


INTERNAL COMBUSTION ENGINES. 
235,359. May 3rd, 1924 IMPROVEMENTS IN INTERNAL Com 
BUSTION ENGINES, Sunbeam Motor Car Company, Louis 
Coatalen, and Alfred Huggins, all of Morefield Works, 
Wolverhampton 
The object of this invention is to provide simple means whereby 
comparatively heavy fuels can be used and when high pressures 
are required the efficiency o: che system can be raised. In the 
drawing, A is the carburetter and B the jet nozzle, from the 
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neighbourhood of which vapour is drawn by the blower or pump 
‘. From the blower the mixture is delivered by the pipe D to 
the engine, generally under a pressure slightly above that of the 
atmosphere. On its to the carburetter the fuel passes 
through the blower chamber jacket E. Thus the blower is kept 
cool whilst the liquid fuel is heated so that carburation is ensured 
The invention may be utilised for enabling heavy fuel to he used 
in an internal combustion engine. 18th, 1925 


way 


June 


26th, 1924.--IMPROVEMENTs IN Om FvEI 
Devices ror iNTERNAL ComBUSsTION ENGINES 
Percy Newton Everett, David Dudgeon Stockley, and Hick, 
Hargreaves and Co., Ltd., all of Soho Ironworks, Bolton. 
This invention has particular reference to the oil fuel injec- 
tion apparatus on internal combustion engines of the Diesel 
or like types, in which the fuel oil is injected into the cylinder 
at or near the end of the compression stroke without the aid of 
In order to prevent the displacement of oil 


235,398. June 


INJECTION 


compressed air 


N°235,398 














fuel from the space A near the seat of the fuel valve B, a non- 
return valve C is placed in the passage which is connected with 
the delivery pipe from the fuel pump. As illustrated, two 
methods of application are described. Where two different 
injection valves are combined in the one fuel valve, non-return 
valves may be placed either in the common supply passage or in 
each of the separate supply passages. The invention is claimed 
to prevent intermittent injection of fuel, which might be caused 
by movement of oil in the supply passage leading to the fuel 
valve seating.—June 18th, 1925. 


TELEGRAPHS AND TELEPHONES. 


Merch 12th, 1924.—IMPROVEMENTS IN OR RELATING 
THE Crrcurrs or TuEeRMIonic AmpLirrers, Burndept, 
Ltd., of Aerial -Works, Blackheath, S.E. 3, and Charles 
Francis Phillips, of 17, Fliot-vale, Blackheath, 8.E. 3. 
This invention is applicable to radio-frequency cascade 
amplifiers, having the plate of one valve coupled to the grid of 
the next valve through a condenser, and also coupled to the 
positive high-tension supply through a tuned rejector circuit, 
consisting of an inductance and condenser in parallel. It has 
been found that by inserting a non-inductive resistance between 
the plate of the radio-frequency valve and the rejector circuit, 
it is possible to secure stability. In the diagram there are two 
high-frequency valves. A and B are variable inductances, and 
C a double condenser which serves for tuning both ; E and F are 
capacitive but non-inductive resistances, which make the cireuit 


235,307. 








atabl The remainder of the circuit need not be deacribed, for 
it conforms more or less with orthodox practice. The actual 
resistance and capacity of the units FE and F vary according 


to the frequency band over which the particular amplifier is 


N¢ 235.307 
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designed to operate. For a load of 3000 to 500 kilo 
cycles, the resistance might have a value of 40 to 500 ohms, and 


the capacity might be anything from 10 to 100 micro-farads,— 


June 12th, 1925 
235,295. March 10th, 1924.—ImMPpROVEMWENTs IN THkRMIONK 
Vatves, Henry Joseph Round, of 9, Woodbury-crescent, 


Muswell Hill, London, N. 
When a thermionic valvs is used, either for rectifying or for 
generating oscillations, it is usually desirable that it should have 
a large current capacity and a low resistance. The first require 
ment can be secured by employing a large filament and the second 
by arranging the filament as close as possible to the anode or 
grid. A long filament, however, is weak laterally, and is apt to 
be deformed wnder the attraction from the 


strong anode 
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According to this invention, a central stem A supports a metal 
dise B to which one the wires C forming the cathod 
secured, whilst the other end of the is attached to a metal 
spider, that can slide on the stem A. E is a sleeve of insulat 
ing material between the spider and the stem. The wires ¢ 
kept taut by means of springs F attached at one end to lugs G 
on the spider and at the other end to an insulator on a pin H 
passing through the stem A. Spacing wires K intermesh with 
the wires C. The right-hand illustration shows the invention 
applied to a rectifying valve June 10th, 1925 


end of are 


wire 


are 


MEASURING AND TESTING INSTRU MENTS. 


225,508. June 27th, 1924.--Devick ror MEASURING THI 
Vottace Loap axpo Work on THe Higa-vouTace Sipe 
or H1GH-TENSION PLANTS, Sachsenwerk, Licht-und Kraft- 


Aktiengesellschaft, of Niedersedlitz, near Dreaden, Saxony. 
Transformers that are used for measuring high-voltages have 
large dimensions and their cost is high. Moreover, they are 
liable to break down, and the object of this invention is to 


N° 225,508 



































eliminate them from the high-tension side of alternating-current 
systems. The high voltage across the points FE is transformed 
down by means of the main transformer T. The current trans 
former C is connected in series with the high-voltage side of the 
main transformer, and the voltage transformer D across the low- 
tension side. The low-voltage circuits of both transformers are 
connected in series, and serve for supplying the measuring instru 
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ments M, which consist of a voltmeter, wattmeter, and power 
factor indicator. Across the secondary of the transformer C a 
suitable load L.isconnected. The voltage e, of the voltage trans- 
former is combined with the additional voltage ¢, x of the current 
transformer to form a total voltage e,. The voltage diagram 
of the measuring circuit must correspond with that of the main 
transformer, so as to ensure a precise correspondence between 
the measuring voltage e, and the high voltage E to be measured. 
This will be the case if the load L is properly selected and the 
measuring current ¢; is sufficiently low in proportion to the load 
current of the correction transformer C. The load must be 
selected in such a manner that the additional voltage (, x 
corresponds to the voltage drop in the transformer T. The ratio 
of the voltage ¢,2 to the voltage e, must be of the same value as 
the ratio of the voltage drep of the transformer to the low voltage 
E,. Moreover, the voltage drop 4, x must be distributed between 
the voltage components caused by the ohmic resistance /, w 
the vector diagram—and by the 
in the same manner as in the case of the main transformer. 
June 18th, 1925. 


FURNACES. 


CON- 
Fur 


235,490. January 20th, 1925.—IMPROVEMENTS IN OR IN 
NECTION WITH ELECTRICALLY HEATED ANNEALING 
NACEs, Brown, Boveri et Cie., of Baden, Switzerland. 

In electrically heated annealing furnaces it is occasionally 
necessary to examine, repair or change the heating elements 
built into the furnace, and the object of this invention is to 
facilitate the work. The furnace cover is composed of a number 


N° 235,490 

















of parts A built up with bricks and contained in an iron frame B 
provided with lifting lugs C. The resistance units E are con 
nected to the supply by means of leads which are connected 
to terminals D. In order to dismantle the furnace it is only 


necessary to disconnect the supply leads from the terminals, | 


when each part of the cover can be lifted off the furnace.— 
June 18th, 1925. 


METALLURGY. 


228,625. February Ist, 1923.—Heat TreatMent or STEEL 


Puates, Francis Grimshaw Martin, 9, Cheltenham-avenue, | 


Sefton Park, Liverpool. 

rhis invention relates to a method of annealing or heat treat 
ing the plates and sections employed in ship construction, so 
that equality in elastic limit in the longitudinal and lateral 
directions is restored, and the deformed structure of the steel 
produced by rolling is removed. The plates arc, after rolling, 
annealed at a temperature of from 800 deg. to 900 deg. Cent., 
after which they are removed from the heating furnace and 
exposed to air currents which rapidly cool them. In order to 


N@ 228,625 


test the elastic qualities of the material so treated specimens A 
ire cut from the side and end trimn.ings or margins of each plate 
lo enable such test pieces to be rapidly and continuously dealt 
with a T-shaped test bar is used which ix gripped in the movable 
dogs B shown in the illustration herewith. The dogs are fixed 
in pairs in wpper and lower gripping devices C and D, which are 
fixed to the weigh bar and ram of the testing machine. Shoulder 
collars E are fixed on the specimen, which serve to operate in 
onnection with the recording mechanism for indicating the 
extension It is found that the elastic limit of the ordinary 
steel plate is raised by treatrnent in the ratio of about 8 to 15 
ton February 19th, 1925. 


per square in *h. 


TRAMWAYS AND RAILWAYS. 


104. July 4th, 1924.—IMPROVEMENTS IN OR APPLICABLE 
ro Rarmway Sieerers, Bell's United Asbestos Company, 
Ltd., Arthur Ernest Hills, and Samuel Harry Hill Barratt, 
all of 594, Southwark-street, S.E. 1 

In countries like India, where, on account of the high tem- 
perature commonly prevalent, railway sleepers become very dry, 
it is proposed by the inventors to cover each sleeper with a thin 
heet of non-metallic and non-inflammable material, composed 
of asbestos and cerrent with « view to preventing the sleepers 
taking fire. In order to provide a resilient seating for the cove;r- 


self-induction ¢,w L | 


ing sheets A, a lining B composed of felt asbestos, millboard or 
similar material is used. The asbestos cement sheets may also 
be reinforced with wire netting or expanded metal. In the plan 
view the covering sheet A is shown secured to the wooden sleepers 
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by means of dog spikes or screw bolts C, which pass through 
slotted holes in the sheets, that differences in expansion 
between the sleepers and the asbestos cement covering sheets 
| are allowed for June 18th, 1925. 


J 





MOTOR CARS AND ROAD TRAFFIC. 


|} 235,358. May 3rd, 1924.—ImpROVEMENT IN PLATE CiUTCcHEs, 

The Sunbeam Motor Car Company, Ltd., Louis Coatalen, 

and Hubert Charles MacLeod Stevens, all of Moorfield 
Works, Wolverhampton, Staffordshire. 

The inventors’ object is to provide a clutch of the single plate 

type in which the usual sliding friction between the main driving 

j}and presser plates is obviated. The main driving plate is 

| formed by the dise A of the engine fiy-wheel, which has the 

usual overhanging rim B. To this rim an inwardly projecting 





| 
| 





annular plate C is attached, and to this plate a leather or flexible 
metal member D is secured. The inner edge E of this part of 
| the clutch is bolted to the presser plate F. The plate C carries 
springs H, which press the presser plate towards the driving plate. 
The two plates are faced with non-metallic material K L, and 
between these two surfaces is the usual driving disc M. The 
presser plate must always rotate with the driving plate, but is 
| free to move slightly towards and away from the latter.— 
| June 18th, 1925. 


MISCELLANEOUS. 


235,310. March 13th, 1924.—ImMprovemMENtTs Ix ELecreic 
BRAKE AND SOLENOID Tyre Macyets, Crompton and Co., 
Ltd., and Walter Frederick Jones, both of Are Works, 
Chelmsford. 

Electric brake and solenoid magnets constructed in accord- 

ance with this invention have a small air gap, resulting in a 

reduction in the number of arupére turns and relatively low cost 





of manufacture. The magnet consists of a cylinder A, with 
longitudinal grooves in which the wire C is wound as showp in 
the lower illustration. North and south poles are therefore pro- 
duced around the interior of the cylinder. The movable member 
or core D is composed of iron or steel. It is made in the form of a 
ring, and is attached to spindle E in the manner shown. When 
alternating current is u , the core is laminated.—June 15th, 





1925. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


MONDAY, JULY 27ra. 
DOMINIONS AND COLON TEs Secrtos 
-** The Mineral Resource: 


Parks. 4.30 p.m 


tovaL Socrery or Arts . 
John-street, Adelphi, London, W.C, 2 
Northern Ontario,”’ by Professor W. A 


‘ 
o 


WEDNESDAY, JULY 29ru. 


ENGINEERING 
11 a.m, 


Patace Scwoou or PrRacricatr 
19.— 158th award of certificates. 


CRYSTAL 
London, S.F 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Warp Leonarp Evecrric Company, of Mount Vernon 
New York, announces the appointment of Warburton, Frank: 
Ltd., of Sydney and Melbourne, Australia, as its selling agent in 
that territory. 








CONTRACTS. 


Tue Hamwortruy ENGINeeERING Company, Ltd., has received 
an order for a number of its electric lighting sets to comply wit! 
the new Board of Trade Rules that passenger ships are to have 


some auxiliary for lighting the ship 








Busk NSTUDENTSHIP IN ABRONAUTICS.—Lhe Trustees of th 
Studentship, founded in memory of Edward Teshmaker Busk 
who lost his life in 1914 whilst flying an experimental aeroplane, 
have awarded the studentship for the year 1925-6 to Mr. Stewart 
Scott Hall, of the Imperial College of Science, London. 


INSTITUTION OF ELecTRICAL ENGIneers.—We are informed 
that the following new members of Council of the Institution 
of Electrical Engineers have been duly elected President, Mr 
R. A. Chattock; vice-presidents, itenant-Colonel K. 
Edgcumbe, R.E. (T.A.), and Professor W. M. Thornton, D.S« 
hon. treasurer, Mr. P. D. Tuckett ; ordinary members of Council 
Members, Professor C. L. Fortescue, and Messrs. R. W. Paul 
C. Rodgers and 8. J. Watson ;: associate members, Mr. R. Grier 
son, Major E. O. Henrici, R.E. (ret.), and Mr. J. W. T. Walsh 
associate, Mr. E. Leete 


Loxpon County Councit Fe_Lowsutrs.—-The Consultative 
Committee on Engineering is recommending the London County 
Council to award its Robert Blair fellowships for this year to 
Mr. Norman P. Inglis, 21, London-road, Liverpool ; and to Mr 
Albert B. Miller, Stone House, Stone, Staffordshire. The fellow 
ships, which are worth £450 each, are for one year’s study abroad 
Mr. Inglis, who is a fellow in the University of Liverpool, pro- 
poses to use his fellowship to continue his studies on the fatigue 
of metals. Mr. Miller, who has had experience in worksh« 
in Switzerland and France and at the De Havilland Aircraft 
Company, Edgware, will use his fellowship to investigate the 
metal construction of aircraft with special reference to the 
materials employed and method of production, an 1 in particular 
to study the recent work of German engineers 


meeting the 
l7th, when a 


Wutrworta Soctety.—The second summer of 
Whitworth Society was held on Friday, July 
number of members took tea together at the British Empire 
Exhibition, Wembley, and in the evening nearly fifty of 
them dined together at the Holborn Restaurant. The chair 
was taken by the retiring president, Mr. R. B. Buckley, C.S.1 
(the Senior Whitworth Scholar), who installed the new president, 
Mr. Wm. Sisson (Wh. Se. 1874). There are now 465 members 
on the roll, and the hon. secretary, Mr. E. R. Dolby, requests us 
to announce that the ** Who's Who” forms should be sent in 
at once to insure publication in the forthcoming volume. The 
temporary address of the Society is, by the permission of the 
president and Coun il of the Institution of Mechanical Engineers, 
at the house of that body, Storey’s Gate, Westminster, 8.W.1 


INTERNATIONAL GEOLOGICAL Conoress.—The fourteenth In 
ternational Geological Congress will be held in Madrid, in May 
and June of 1926. Among the questions which will be discussed 
the following are indicated up to now :—The World's Resources 
of Phosphates and Pyrites ; Geology of the Mediterranean 

Cambrian and Silurian Fauna ; Geology of Africa and its relation 
to that of Europe ; Vertebrates of the Tertiary Period ; Hercinian 
Folds; Foraminiferae of the Tertiary Period; Modern Theories 
on Metallogeny ; Vulecanism ; Geophysical Studies. Excursions 
will be undertaken to Seville, Cordova, Algeciras, Ronda, North 
Morocco, Granada, Almeria, Linares, Huelva, Burgos, Bilbao, 
Asturias, Catalonia, Toledo, Escorial, and the Balearic and Canary 
Islands. Those who wish to take part in this Congress or to 
receive particulars about it, are requested to write to the secre- 
tary of the Organising Committee, Instituto Geolégico, Plaza 
de ios Mostenses, Madrid, Spain. 


Tae Permanent Way INstiruTion. 
the Permanent Way Institution paid a visit to the works of 
Samuel Osborn and Co., Ltd., and the Titan Trackwork Com- 
pany, Ltd., on July 7th. The visitors were taken through the 
moulding shops, fettling shops, machine yps, and railway 
laminated spring shop, and the processes of the manufacture 
of steel castings, &c., were shown to them. The railway and 
tramway trackwork shops and construction yard were also 
Amongst the various lay-outs seen in course of con- 
for 


A party of members of 


inspected. 
struction one of particular interest was a level crossing 
Leeds. Leaving the construction yard, the visitors saw moulds 
being made for solid ‘‘ Titan ’’ manganese steel railway crossings, 
and also the most modern method of casting material by the 
electric furnace. They were also shown the casting of a rolling 
mill housing weighing 5} tons. Atter passing through a corner 
of the sheet mills the party was entertained to luncheon. Mr. 
Fred M. Osborn presided, and proposed the health of the ** Per- 
manent Way Institution.” He welcomed the visitors, and 
referred to the great contribution which Robert F. Mushet made 
to the evolution, not only of high-speed steel, but of the per- 
manent way as used in the present day. He remarked that 
‘**Mushet ” claimed that he made the first rail in steel which 
was for sixteen years laid in Derby Station, and over which 
about a million and a-quarter trains passed during that period. 
It was laid down in 1857, and not taken up until 1873. Mr. EF. A. 
Wilson, president of the Institution, replied to the toast. Mr, 
G. H. Cowan proposed the health of the firm, to which Mr, 





Fred M. Osborn replied. 
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The North Petherton Wireless Station. 
is making 
station 
Somerset, 


We learn that the Marconi Company 
good progress with the Pest-office wireless 
at North Petherton, near Bridgwater, 
which is to work on the beam system. There are two 
sections to the station, one of which will be employed 
for receiving communications from Canada and the 
other for South Africa. The aerial 
for each section will be supported by five steel lattice 
masts, each 290ft. high and 12ft. square at the base, 
which are placed 139ft. apart. The mast foundations 
each weigh about 92 tons, in addition to which about 


messages from 


120 tons of concrete will be required for foundations | 


for the four guy rope stays. About 15ft. from the 
top of the mast is fixed a cross support, to which the 
reflector are to be attached. The North 
Petherton station is designed for receiving only and 
the transmitting station for the system now in course 
at Bodmin, Cornwall 


aerial and 


of erection situated 


British Railways in 1924. 


From the Ministry of Transport’s returns for 1924, 
issued this week, some interesting deductions may be 


drawn concerning the working of British railways. 
Including season ticket holders, the number of 


passengers carried on separate journeys in the year 
was nearly 1747 million. This impres- 
sively great at first sight But when we reflect that 
it implies that each member of the population made 
on the average only about 40 railway journeys a 
year, or about one every nine days or so, the impres 
Again, 
the fact that the average distance travelled by each 


number 


Is 


siveness of the figure seems to be lessened 


passenger varied from 94 miles in February to 13 miles 
in September, shows to what an extent we are a short 
distance travelling public, and emphasises the im 
portance to the railways of their suburban traffic 
In pre-war days the third-class railway fare to any 
station could be calculated almost exactly, in most 
cases at ld. per mile. To-day, the rate is very closely 
lid. a mile. It is therefore surprising to note that 
last year the average receipt per passenger per mile 
was not more than 0.82d. in February and 0. 88d. in 


September. These figures illustrate the degree to 
which first-class fares fail to compensate for the 


reductions on the time-table fares made in favour of 
children, workmen, excursionists, season-ticket 
holders and others. That are still for- 
midable competitors with the railways in certain 
circumstances is demonstrated by the fact that of the 
coal brought to London, 8 million tons were trans 
ported by sea, 10 million by rail and 30 million by 
canal. The fact that the companies owned 24,288 
locomotives of all kinds and 51,238 passenger-carrying 
roughly one engine for each pair of 
coaches, may surprise These engines have, 
however, to handle, in addition to the passenger 
stock, 718,613 merchandise and mineral vehicles, 
besides the large unrecorded number of privately 
owned trucks and wagons. Any suggestion that our 
railways are over-engined is countered by the fact 
that excluding the privately owned trucks, the figures 
given imply that the railways own one engine for 
every thirty-one vehicles for the transport of pas- 


sengers or goods. 


our canals 


vehicles, or 


some. 


Profit-sharing in the Engineering Trades. 

COMPARED with for the previous twelve 
months, the profit-sharing statistics for 1924 for the 
engineering, shipbuilding and metal trades, published 
by the Ministry of Labour, while emphasising the 
acute industrial depression which has prevailed, con- 
tinue to show signs of slow improvement. Thirty-two 
schemes were known to have been in operation during 
the year, eight of which, however, make no return. 
Figures are given for twenty-four schemes, having 
14,415 participating employees. To the participants 
an average bonus of £1 9s. 10d. was paid, representing 
a ratio to earnings of 1.4 per cent. The correspond- 
ing details for 1923 were twenty-two schemes, 13,464 
employees, and £1 2s. 4d. average bonus, or 1 per 
cent. of the earnings. The figures for all industries 
and branches of commerce that 236 profit- 
sharing schemes were in operation throughout the 
country, and that of this total 231 schemes had 
approximately 172,000 participating employees. 
Detailed particulars are given only of 174 schemes, 
embracing 257,418 workpeople, of whom 149,506 
received an average bonus of £8 3s. 2d., representing 
a 4.9 per cent. addition to their earnings. Among 
the eleven groups into which the returns are divided, 
that of merchants, warehousemen and retail traders, 
with nineteen schemes, heads the list with an average 
bonus of £15 Is. 2d., or 9.8 per cent., to 5042 em- 
ployees ; food and drink manufacturers, also with 
nineteen schemes, paid £9 12s. 3d., or 7.5 per cent. 
of the earnings, to each of their 16,340 employees. 
chemical, oil and paint group, 
6.1 per 


those 


show 


The glass, soap, 


5d., or 


with eleven schemes, paid £9 3s. 


cent., to each of 24,223 workpeople. During 1924 
six new schemes were started, embracing 17,090 
workpeople. Included in the number was a small 
gasworks with 90 employees. The provisions of its 
scheme cover the payment of a bonus on wages and 
salaries at a rate varying inversely with the price 
charged for gas, one-half of the bonus being retained 
for investment in the company’s stock and the re- 
maining half being credited to a withdrawable account. 
Six schemes, with 1030 employees, were discontinued, 
including one connected with a steel works, which 
was started in 1920, and which was wound up 
through depression in trade and a resulting with- 
All the foregoing figures, it should 
be added, are concerned only with commercial business 


drawal of deposit Ss. 





schemes, and are not strictly comparable with the 
details which we have given in previous years, for on 
former occasions the statistics for co-operative pro- 


ductive societies have been included. 


The Late Mr. Dan Brostrom. 


THE death of Mr. Dan Brostrém, reported from 
Gothenburg to have taken place as the result of a 
motor accident near Halmstad, will be deeply regretted 
shipping throughout the world. Mr. 
Brostrém was the outstanding personality among 
Swedish shipowners and shipbuilders, and a pioneer 
in the advancement of the motor ship in Sweden. 
At an early he entered the of Axel 
Brostrém, which was founded by his father and of 
which he became the sole partner in 1905. Other 
important shipowning companies with which he was 
intimately connected were the Swedish American- 
Mexico Line, the Swedish North American Line, the 
Swedish Levant Line, and the Swedish East Asiatic 
Company, the Ferm and the Tirfing shipping com- 
panies. On the shipbuilding side he was chairman of 


in circles 


age business 


the Gétawerken and the Eriksbergs Mekaniska 
Verksteds, firms prominently identified with the 
building of motor vessels. For many years Mr. 


Brostrém was the chairman of the Swedish Committee 
of Lloyd’s Register of Shipping, and was a prominent 
of the Baltic and White Conference. 
In particular he was well known on the Tyne, where 
at the present moment the great Swedish-American 
liner Gripsholm is nearing completion at the Naval 
Construction Yard of Sir W. G. Armstrong, Whit- 
worth and Co., Ltd. The development of the motor 
ship in Scandinavia owes not a little to Mr. Brostrém, 
who in recent years steadily replaced his steamers 
with oil-engined vessels, which he ordered, not only 
in his own country, but also in British yards and from 
Germany. 


member Sea 





A New Cross-Channel Steamer. 


THE cross-Channel boat the Isle of Thanet, which 
entered the Dover and Calais service of the Southern 
Railway at the end of last week, marks a further 
improvement in this type of vessel, in that for the 
first time oil-fired water-tube boilers are fitted. The 
Isle of Thanet is the first of two ships ordered from 
William Denny and Bros., Ltd., of Dumbarton, which 
firm during the last thirty-one years has built no less 
than twenty-eight steamers of the cross-Channel type. 
She is of pleasing appearance, with neatly arranged 
deck-houses, a single funnel and two raked masts. 
Her principal dimensions are: Length, 329ft. on the 
load water line; moulded breadth, 45ft.; and 
moulded depth to the main deck, 17ft. 6in. The pro- 
pelling machinery comprises twin sets of Parsons 
type single-reduction geared turbines constructed by 
the builders and designed to give the vessel a normal 
sea speed of 21}? knots. Steam is raised in oil-fired 
boilers of the Babcock and Wilcox pattern. Before 
the new steamer entered regular service on Friday last 
she made an inspection trip from Dover to Calais and 
Boulogne to Folkestone, and was well received at the 
home and French ports. 


Co-operative Research between Britain 
and America. 


THE third annual report of the Safety in Mines 
Research Board issued at the beginning of this week 
records gratifying progress in the Board’s scheme of 
co-operation in research and investigation with the 
Bureau of Mines in the United States. The objects 
of this scheme are fourfold. It is intended in the first 
place to avoid unnecessary duplication of experi- 
mental work and thereby to hasten the solution of 
the problems confronting the two organisations and 
avoid needless expense. Secondly, by the mutual 
exchange of ideas and the discussion of results, the 
efficiency and interests of the experimental staffs in 
the two countries will be widened. Again, the scheme 
will enable the validity of important conclusions to 
be tested under a greater variety of conditions than 
are at the disposal of each organisation separately. 
Fourthly, the scheme will facilitate the application 
of safety devices and increase the publicity given to 
all possible means of reducing the personal and indus- 
trial risks involved in coal mining. The scheme has 
now progressed so far that a number of researches 
have been distributed between the two organisations, 
an interchange of personnel between the staffs of the 








two experimental stations has been arranged, ideas 





and results are being exchanged by correspondence, 
and joint publication of reports on work in which there 
has collaboration has begun. An important 
aspect of the scheme is involved in the fact that in 
this country coal dust explosions are studied in an 
experimental gallery of circular cross section and with 
relatively smooth sides, whereas in the United States 
similar work is conducted in an experimental mine 
at Bruceton, of which the section is rectangular and 
the walls rough. British coals are to be tested at 
Bruceton and United States at Eskmeals in 
order to obtain information as to the effect of 
differences in the test conditions and to provide a 
basis for co-ordinating some of the work previously 
done in the two countries 


been 


coals 


Government Financial Guarantees. 
THERE has been a slight reduction in the total 
amount of the guarantees which the Treasury has 
agreed to grant under the Trade Facilities Act, and 
on June 30th, for which date the reports have just 
been issued, the total stood at £54,452,936, as com 
pared with the previous maximum of £55,577,811 
The reduction is largely accounted for by the with 
drawal of applications by the South-Eastern and 
Chatham Construction and Power Company for 
£5,500,000 and the Manchester Liners for £140,000, 
though there have been new applications to balance 
these withdrawals. Among the new guarantees which 
have been agreed to there are £2,500,000 for the con- 
struction of refrigerator for the Blue Star 
Line ; £25,000 for the purchase of plant in Great 
Britain to be used in the construction at Belfast of 
a vessel for the Oceanic Steam Navigation Company ; 
and £78,000 for the Hopemount Shipping Company, 
which is having a vessel built at Glasgow. The Ben- 
guella Railway Company 


vessels 


the British-built railway 
which will ultimately tap the Katanga copper mines 
in Africa—is to have £150,000 towards the purchase 
of rolling stock and materials in Great Britain, and 
the Beardmore Taxicab Company has been grante:| 
£350,000 for the construction of taxicabs. 


London Docks Telephones. 


On Monday, the 27th inst., the largest 
automatic telephone exchange in the country was 
opened, when Lord Ritchie, chairman of the Port of 
London Authority, first spoke over the new system of 
wires connecting the head offices of the Authority with 
the whole of the docks. Incidentally the system is 
noteworthy by reason of the fact that it covers the 
largest area of docks in the world, as it reaches right 
out to Tilbury and Gravesend. The exchange 
connected with the Post Office telephones under the 
existing number, Royal 2000, but the public cannot 
“put through " it to Tilbury and Gravesend, as 
these places are outside the London area. The dock 
telephone system however, entirely automatic 
within itself and provides intercommunication between 
the principal officials of the five groups of docks, 
viz., the London and St. Katherine’s; East India; 
West India and Millwall, Royal Victoria, Albert and 
King George V.; the Surrey Commercial; and the 
Tilbury Docks. The installation of the new system 
has been supervised by Mr. G. F. Preston and has 
taken two years to complete. 


private 


Is 


be 


is, 


A New Railway in Devon. 


As an example of what may be accomplished by 
the co-operation of the Treasury, local authorities 
and landowners, attention may be directed to the 
North Devon and Cornwall Light Railway, which 
was opened to traffic on Monday. The line of 
standard gauge, is 20} miles in length, and serves to 
connect the former terminus at Torrington, south of 
Bideford, with Halwill Junction, on the Okehampton 
to Bude line. In the course of its length, it is carried 
on thirty bridges, one of which, a steel structure across 
the river Torridge, is 700ft. long and 40ft. high. It 
is of interest to record that all the timber for the 
fences, of which there are 40 miles, was grown locally, 
that 90 per cent. of the sleepers were made from locally 
grown oak, and that all the steel used was of British 


manufacture. The total cost of the line was £255,000, 
the company’s capital being £260,000. 


8 


Of the latter 
sum the Treasury subscribed £125,000, half in deben- 
tures and half in ordinary shares. On the same basis 
the Devon County Council and other local authorities 
subscribed nearly £70,000. The remainder was 
provided by local landowners. The Southern Railway 
has agreed to work and maintain the line, and to give 
the owners 5s. in the pound from the gross receipts, 
any deficiency required to find the debenture interest 
being made good by the payment of an additional 
sum. The work of construction has been carried out 
under the direction of Lieut.-Colonel M. F. Stephens, 
R.E. The completion of the line is stimulating the 
development in its neighbourhood of the china clay, 
quarrying and brick-making industries. Some such 
scheme of improved transport facilities as that which 
has now been brought to completion has been re 
peatedly under discussion since 1880. The scheme 
for the railway opened on Monday was initiated im 
1910, but the war and other causes led to an actual 
start on it being delayed until June, 1922 





104 


THE ENGINEER 


Jury 31, 1925 








The British Steam Railway Loco- 
motive from 1825 to 1924, 
By E. L. AHRONS, M.I. Mech. E. 
No. XXXI.* 
TRAIN RESISTANCES AND LOCOMOTIVE 
PERFORMANCES, 1855 TO 1879. 


Ir has been previously mentioned that very few 
records exist of actually observed train speeds and 
loads from about 1855 to 1875. The late Charles 
Rous-Marten made a number of cbservations about 
1856, when he was very young, which, though in the 
main correct, occasionally, as he himself afterwards 
admitted, show the results of inexperience. Never- 
theless, omitting a few doubtful runs, the majority 
give a valuable insight into locomotive performances 
of that day. 

Comparative Train Resistances.—Before discuss- 
ing these and other records something may be said 
on the subject of train resistance. D. K. Clark's 


 « . 
—. for total resistance 


formule R 8 per ton of 


a 
240 
sistance per ton of train alone, were derived from 
Sir D. Gooch’s experiments with six-wheeled broad 
(7ft.) gauge coaches running on a longitudinal sleeper 
road. On pages 298 to 301 of *‘ Railway Machinery,” 
Clark recorded his own experiments on the Caledonian 
and Edinburgh and Glasgow railways on the 4ft. 84in. 
gauge, but he seems to have been far from satisfied 
with the results. He stated—Chapter VII., page 300 
that “the tonnage resistances on the 7ft. gauge 
are decidedly than on the 4ft. 8}in. gauge. 
There are probably several causes for the difference, 
but the principal one is, in our mind, the superior 
permanent way on the Bristol and Exeter Railway, 
compared with that on the Caledonian, and Edinburgh 
and Glasgow lines—continuous longitudinal bearing 
versus interrupted transverse sleeper bearing: also 
the more perfect joints of the rails in contrast with the 
broken and yielding joints of the narrow-gauge rails. 
Then the narrow-gauge trials were made over lines 
with curves, whilst those of the broad gauge were 
rnade on a straight line,” 

Further on, when discussing the resistance re- 
corded in the most reliable experiment on the 
Caledonian Railway, 40 per cent. greater than those 
given in Gooch’s broad-gauge experiments, he added 
that “‘ the excess is probably not exclusively due to 
the condition of the permanent way, but also, to a 
small extent, to the greater superficies of the train 
per ton exposed to atmospheric resistance, and to the 
smaller wheels of the rolling stock. But the greater 
part of the excess is unquestionably due to the in- 
feriority of the road.” In the following chapter he 
wrote: ‘‘ As our data-are insufficient for the con- 
struction of narrow-gauge formulas, we shall mean- 
time adopt our broad-gauge formulas as standard.” 

There is hardly any doubt that when Gooch made 
his experiments the longitudinal sleeper road was 
better than most of the contemporary transverse 
sleeper roads, more especially than those of the 
Scottish railways, on which Clark made his experi- 
ments ; but in later years, from about 1875, when 
steel rails and better joints were used on the principal 
main lines, the conditions gradually altered. The 
writer travelled for some months in 1887 on the foot- 
plates of Great Western engines, both broad and 
standard gauge. On the latter a part of the road was 
laid with the old longitudinal sleepers, but much of 
if was on well-laid transverse sleepers with chairs. 
All the oldest and most experienced main-line drivers 
were unanimous in their opinion that their engines 
were “‘one or two coaches (six-wheeled) better on 
the transverse sleeper than on the “ baulk”’ road, 
meaning that they could pull thirteen or fourteen 
carriages on the former with the same ease as twelve 
on the latter. This, of course, is a loose statement, 
but the writer himself certainly noticed a difference. 
The inference is that the resistances on the longi- 
tudinal sleeper road were greater, though the writer 
knows of no actual test figures which can be produced 
to prove it scientifically. It seems probable that for 
this reason alone Clark’s formula for train resistance 
subsequently gave results too high, when the transverse 
sleeper road was improved by the adoption of steel 
rails of 80 lb. per yard and upwards. Moreover, the 
length of the carriages and of the train and the number 
of axles affect the result. 

For similar reasons the locomotive performances 
of 1875-1879, some of which are given below, are 
difficult to compare with those of to-day. The 
resistance per ton of the trains of those days was 
considerably greater than that of present-day trains, 
and more work had to be done by the engine in haul- 
ing a 150-ton train than is now the case. Many of the 
coaches were four-wheeled, though a large number 
on the principal main-line expresses were six-wheeled, 
but there were very few eight and twelve-wheeled 
bogie coaches, and these chiefly on the Midland. 
In the discussion on Sir John Aspinall’s paper on 
“Train Resistance ’’ (Proc., Inst. C.E., 1901), the 
author pointed out that M. Barbier, on the Northern 
Railway of France, had found that the resistance of 


engine, tender and train, and R! 6 for re- 


less 
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four-wheeled vehicles was 20 to 30 per cent. higher 
than that of bogie coaches. The writer does not 
remember any statement of comparative resistances 
per ton of four and of six-wheeled coaches, except 
some experimental results of a later date by Leitz- 
mann in Germany, which, owing to the large size 
and heavy weight of the coaches, hardly apply to 
British practice. 

In 1875-6 a train weighing 150 tons might be made 
up of sixteen four-wheeled coaches (thirty-two axles) 
or of twelve six-wheeled carriages (thirty-six axles), 
or some combination of both. A 150-ton train of 
modern stock would consist of five or six eight 
wheeled bogie coaches, having twenty or twenty-four 
axles and better lubrication. Harder tires and heavier 
rails having a greater moment of inertia also tell 
greatly in favour of the locomotive of to-day. It is 
probably not far from the mark to assume that the 
average resistances per ton in 1875-9 at speeds of 
40 to 60 miles per hour, were about 25 to 30 per cent. 
greater than now, taking all things into consideration. 
Finally, it must also he remembered that there was 
then no steam-sanding apparatus to clean as well as 
sand the rails on gradients, and that by far the greater 
number of trains had no continuous brake, a factor 
which very appreciably affected the maximum and 
average speeds on lines with even moderate gradients. 

Great Western Railway.—The best performances 
on the G.W.R. broad gauge were undoubtedly made 
in 1848 to 1860, after which there was a falling off. 
Rous-Marten records that he timed between twenty 
and thirty fast trains in 1856, drawn by the eight- 
wheeled 8ft. singles, with 18in. by 24in. cylinders. 
On a few very rare occasions when the trains were 
late and of light weight, speeds of 70 miles per hour 
and slightly over were attained, and on two or three 
occasions 72 miles per hour was reached for short 
distances between Swindon and London with the up 
trains, though these speeds were quite exceptional. He 
often found on the G.W.R., as on other lines, that the 
quickest actual speeds were made, not on the long 
runs, but by light trains on shorter runs of 15 to 30 
miles. Engine “* Crimea,”’ with nine light coaches, ran 
from Paddington to Slough, 184 miles, in a few seconds 
over 22 min., and having left four coaches there, ran 
with the remaining five to Reading, just over 174 
miles, in 17 min. 22 sec., a speed of over 60 miles per 
hour start to stop. 

The 11.45 a.m. express from Paddington, known 
as the Flying Dutchman, a train dating from 
about 1860, was timed at the rate of 53} miles 
per hour from Paddington to Swindon, as was also 
the corresponding train in the opposite direction. 
In its early days with light loads, the down train was 
said to have kept very good time, but in later years 
it lost time very frequently on the run to Swindon. 
The line rises gradually for practically most of the 
distance, and the prevailing wind is against the down 
train. A run in October, 1878, with engine ‘‘ Sultan,” 
the load being four eight-wheeled coaches and one 
six-wheeled van, about 100 to 105 tons, showed 
a loss of 34 min. to Swindon without apparent cause. 
There is no doubt that the engine could have kept 
time, had the driver wished, but rather than burn 
extra coal, it was usual to drop time to Swindon and 
afterwards regain it on the 29} miles downhill run 
thence to Bath, which was timed at only 47 miles 
per hour. Until the abolition of the broad gauge in 
1892, this was the usual method of working the train. 
On the up journey two or three minutes were fre- 
quently gained on the 87-min. schedule for the 77} 
miles, the gradient, and generally the wind also, 
being in favour of the train. 

Great Eastern Railway, 1856.—Some of the 
interesting of C. Rous-Marten’s speed records of 1856 
were obtained on this railway, then known as the 
Eastern Counties Railway. This line at that time, 
after the Great Western and Great Northern, ran some 
of the fastest trains in the country between London 
and Norwich vid Cambridge. On the 4 p.m. down 
train from Bishopsgate a speed of 69.2 miles per hour 
was attained by engine No. 44 between Tottenham 
and Ponder’s End. This engine was of the 2-2-2 type 
with outside cylinders 15in. by 22in. and 6ft. driving 
wheels, and was built by Jones and Potts in 1845. 
One of Stephenson’s 1846 long boiler rear driver single 
engines, No. 102, with 6ft. 6in. driving wheels and 15in. 
by 24in. cylinders, similar to Fig. 50 ante—attained 
703 miles per hour between Waltham and Park on 
a down express, and speeds of nearly 70 miles per 
hour were reached by other engines of the same series 
—Nos. 98 to 102. The loads in all cases were from 
seven to nine four-wheeled carriages. The speeds of 
the long boiler engines were too high for safety ; 
shortly afterwards the engines were converted to 
the 2-2-2 type with driving wheels in the middle. It 
is probable that they had been carefully balanced by 
Fernihough. 

South-Eastern Railway.—Another extraordinary 
record by the same observer was that of one of the 
South-Eastern inside cylinder—l5in. by 22in.—rear 
driving wheel 6ft. ‘‘ Cramptons,’”’ No. 138—Fig. 74 
ante—by Stephenson, 1851, on an up Dover express 
with a load of no less than 24 small four-wheeled car- 
riages. The train was 12 min. late at Redhill, 
and regained 7 min. to London Bridge, running at 
60 miles per hour down the banks, and not falling 
below 45 miles per hour when once well away. Though 
most of the road from Merstham Tunnel is downhill, 
7} miles at 1/264, and later 2% miles at 1/100, there is a 


most 





2} mile rise of 1/264 from the dead start, so that the 
writer is inclined to the opinion that some error, most 
probably in the number of coaches, was made by 
Rous-Marten in this, one of his earliest timing experi 
ences. In spite of the fact that the carriages were 
small, it is very doubtful whether such an engine 
could have started 24 of them and taken them up to 
the tunnel without losing a great deal of time. 

Great Northern Railway Early Records.—On the 
standard gauge this line was facile princeps. In 1854 
there was one, and in 1857 there were three expresses 
which were booked to run from King’s Cross to Hitchin, 
32 miles, in 38 min. ; speed, 504 miles per hour., This is 
even better than it looks, for the first 12} miles to Pot 
ters Bar are mostly uphill, starting with 1/105 to 1/110, 
followed by 3 miles nearly level, and finishing with a 
pull of 8 miles, averaging 1/200 tothe summit. One of 
these trains was always worked by engines 91 to 99 
of the 2-2-2 type, with outside bearings, cylinders 
l5in. by 2lin., and 6ft. 6in. driving wheels. The 
others were worked either by 91 to 99 by 
203 to 214 by Hawthorn of a similar but larger type 
with 6ft. 6in. drivers and Il6in. by 22in. cylinders 
Fig. 83 ante. The loads, according to Rous-Marten, 
were usually 8 to 10 four-wheeled coaches. The 
trains reached Potters Bar in 18 minutes from 
King’s Cross, the time seldom varying more than a 
few seconds. The bank was generally started, after 
the 3 mile level run, at about 50 to 55 miles per hour, 
and the same observer never knew the speed at the 
summit to fall below 45 miles per hour. The distance, 
19} miles from Potters Bar to Hitchin, was frequently 
covered in 19 minutes, the maximum speed recorded 
near Hatfield being 69 miles per hour. 

Very little further is known of actual performances 
until 1875, and probably nothing would have been 
recorded even then, had it not been that P. Stirling's 
single engines with their large 8ft. wheels attracted 
attention, and one or two people interested timed 
them in order to see how fast they could run. The 
timing of fast trains then spread to the rival London 
and North-Western Railway. Fortunately the reliable 
records of 1876-8 include performances of celebrated 
engines built between 1851 and 1870, as well as those 
of a later date, so that a very fair idea of the capabili- 
ties of several interesting classes can be made. 

Speeds at the Newark Brake Trials.—The accurate 
data as regards loads and speeds of various engines 
tested at the brake trials on the Midland Railway be- 
tween Rolleston Junction, near Newark, and Lowdham, 
in 1875, give the best particulars available of the capa- 
bilities of the engines of that day. Most of the engines 
used were new, having been built in 1871-5. It was 
intended to test the brakes when the speed reached 
60 miles per hour, and though every possible effort 
was made to attain that speed in the course of slightly 
more than 3 miles of practically level road from the 
dead start, it was found, with the loads drawn, to 
be an impossible feat. 

In a large number of runs the drivers, on reaching 
the last 800ft. of measured length, tried to get more 
speed by putting the reversing lever down without 
easing the regulator, but thereby choked the exhaust. 
In some cases this manceuvre actually reduced the speed 
before the brakes were applied. One instance will 
suffice. The Midland engine—890 class—-working the 
train fitted with Clark’s hydraulic brake, was running 
at 56 miles per hour at the end of a short rising gradient 
of 1 in 1200 at a point 1600ft. from the mark at which 
the brake was to be applied, and the driver, in endeav- 
ouring to increase the speed, actually reduced it to 
544 miles per hour in running the 1600ft., although the 
ascending gradient throughout decreased to | in 2870. 
The speeds in the table below are the maxima which 
the engines attained at any point of the measured 
course. The trains each consisted of 13 coaches and 
2 vans, all of which were four-wheeled, except those 
of the Great Northern and the London and North- 
Western. The Great Northern train consisted of 13 
six-wheeled coaches and two four-wheeled vans, and 
the whole of the 15 London and North-Western 
vehicles were six-wheeled. With the exception of 
the Caledonian, all trains were uniform in shape. The 
results are shown in the annexed table. 

The fastest speed, 57} miles per hour, was attained 
by the North-Eastern engine, and Midland engine, 
No. 134, came next with 56 miles per hour to its 
credit, an excellent result considering that it was brand 
new, and had been only three or four days out of the 
shops at Derby. The pluckiest performance was that 
of the Lancashire and Yorkshire engine, which was 
much smaller and also much older than its com- 
petitors, and the manner in which it was handled by 
its driver, a man who knew his business thoroughly, 
excited universal admiration. 

London and North-Western Railway, 1876-1879. — 
The London and North-Western Railway did not 
unduly hurry its trains, and its performances were 
generally below those of the Great Northern Railway 
and frequently below those of the Midland. In July, 
1876, the up day Scotch express was re-timed to run 
from Nuneaton to Willesden Junction, 91} miles, 
without stopping, at that time the longest run in the 
country. The following three timings of this train are 
of exceptional interest in that three different types of 
engine, the McConnell 7ft. 6in. and 7ft. ‘“‘ Bloomer ”’ 
classes, and a Webb “‘ Precedent” took part. The 
train was booked to be worked by a “‘ Precedent,” of 
which there were twenty then in service, but when 
one was not available, McConnell’s older engines were 
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used. The 7ft. 6in. engine, No. 1199 “ Caithness,” 
was the identical engine shown at the 1862 Exhibition, 
subsequently renumbered and named. Both it and 


class, Nos. 127 and 667, on down expresses from 
London. To save space the timings are not given in 


fullin Table ILI. 








remarked that the trains in columns 3 and 4 could 
have run considerably faster than they did from Crick 
now Welton Station—to Rugby, most of the dis- 





the 7ft. Bloomer No. 887 had been reboilered, and the The performance of the ‘‘ Bloomer,’’ No. 889, to | tance being downhill at 1/364. 
TABLe 1.—Locomotive Pe rformances at the Newark Brake Trials, 1875 
Diameter Steam Valve Heating surface Grate 
Railwa Class of engine Pype of (ylinder» and travel, Outside Inside Lead, full area, 
driving exhaust full lap. lap gear Tubes, Fire-box, Total, square 
wheels ports gear. aq. ft aq. ft. sq. ft feet. 
Ft. in. Inches Inches. Inches. Inches Inches Inches. 
G.N.R 4°’ class - 2-2-2 os 17x 24 14x 14/24 44 ik None 919 100 16.4 
L. and N.W.R Precedent "’ class (Fig. 202 2-4-0 6 74 17 x 24 l4xlg 34 4 1} None 980 103.5 5 17.1 
N.E.R +901” class 2-40 7 0 17“ 24 13x 14/34 4° /.6 ii 1/5 J 1110 98.5 5 16 
M.R. (1) 130” class 2-4-0 6 8h 17x 24 15 x 14/34 44 I None }. full 1115 110 17.5 
M.R. (2) 130” class : 2-40 6 8) 17 x 24 15% 13/34 4} l None +, full 1115 110 17.5 
M.R. (3) 890 ”’ class (Fig. 199) 2-40 6 84 17“ 24 15 14/34 4} i None +, full 1028 94 16 
L.B. and 8.C.R Grosvenor (Fig. 197) 2-2-2 6 9 17x 24 isx14/2 ry 4 None i 1022 110 19.3 
c.R ** 30” class (Fig. 180) 2-4-0 7 3 174 x 24 = 5 1; None i 698.6 82 9 15.1 
L. and Y.R * 286” class 2-40 5 68 15 x 22 ’ ? ? 4 ? 
Locomotive Pe rformances at the Newark Brake Trials, 1875 (continued). 
Boiler Tractive Weight Weight Weight Weight of Weight of Number Max. 
Railway Cla of engine pressure, force per of of of tender engine, tender of axles speed, Remarks 
Ib. per Ib. M.E.P., engine, tender, train, and train, and train, in miles 
sq. in Ib tons tons tons tons tons. train per hour 
G.N.R 1 le 140° 81.6 32.55 99.475 195.6 225.075 257.625 45 419 * The G.N.R. engine, according to a 
locomotive engineer present at tho 
trials, had the safety valves screwed 
down to 160lb. The G.N.R. train 
was particularly heavy. 
L. and N.W.R Precedent "’ class (Fig. 202) 140 87.21 33.912 22. 862 184.687 241.462 +5 50.75 
N.E.R 901 ” class 140 82.55 39.075 27.65 136. 887 203.612 30 57.25 | N.E.R. engine and L. and Y.R. train. 
195.6 5 262.325 43 49.5 N.E.R. engine and G.N.R. train. 
M.R. (1) 130 ”’ class 140 86.15 38.237 24.1 140.875 07 203.212 30 56.0 Westinghouse automatic brake. 
M.R. (2 130” class .. 140 86.15 38.325 23.9 147.875 77 210.1 30 51.0 Barker's hydraulic brake. 
M.R. (3 890’ class (Fig. 199) 140 86.15 26.2 135.375 161.575 198.2 30 56.0 Clark’s hydraalic brake. 
L.B. and 8S.C.R Grosvenor (Fig. 137) 140 85.61 28.2 139.875 168.075 203.55 30 4.5 
C.R * 30” class (Fig. 180) 130 85.4 26.612 134.95 161.562 197. 362 30 49.5 
L. and Y.R * 286” class ! 71.75 21.875 136.887 158.762 186.65 30 48.5 
original 150 lb. pressure reduced to 120 Ib., in spite of | Bletchley, beyond where it was not timed, was In their later years, 1881-4, the “* Bloomers * were 
which they did excellent work. These three runs | excellent, considering the load. The loads of the , frequently used on the fastest L. and N.W.R. ex- 


have not been specially selected ; they are the only 
records with this train known to the writer. 

The actual figures are given in Table, II. and it 
must be admitted that McConnell’s ‘‘ Bloomers ”’ 
had by far the best of it. From Nuneaton to Crick 

now Welton Station uphill on the whole, 
and the 5 miles out of Rugby are at 1/364. Roade 
to Wolverton is down hill, mostly at 1/335; thence 
from Wolverton to Tring is a steady climb, the last 
6 miles being at 1/330. From Tring to Willesden is 
downhill. The performance of the engine 887, with 7ft 
wheels, 16in. by 22in. cylinders, hauling fourteen six- 
wheeled coaches, is very remarkable for an engine of 
uch small tractive force. There was no extremelys 
slow uphill running, followed by a violent rush down 
descending gradients ; fact, the fastest mile 
between the 8Ist and 27th posts was done in 61 sec., 
and the slowest in 103 sec. On the other hand, the 
four-coupled ** Precedent ” actually lost time between 
Nuneaton and Tring, in spite of the fact that it was 
6} min. late in starting. In consequence, it had to 
run faster downhill from Tring than either of the two 

With regard to the recorded loads, 
gives twelve thirteen six-wheeled 
coaches as that taken by engine 1199 in column 1, 
but it is definitely known that engine 2194 (column 3) 
had one more The writer has therefore 
taken the lighter loads of twelve and thirteen respec- 
tively for the trains in columns 1 and 3. The fourteen- 
load of engine 887 is definitely known. The 
averaged from those of the carriages in 
brake trials. which were of similar stock. 
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4 p.m. down express in the last three columns were | press, the 2.10 p.m. from Birmingham to London, 
Tasre III L. and N.W. Down Expresses, 1876-8 
McConnell's ** Bloomers, Ramsbottom’'s “* Lady of the Lake "’ class, 
7’, 16” 22”, 120 Ib. 7’ 74”, 16” 24”, 120 1b 
(inside). (outside) 
Miles - - - _ 
889 Camilla, 997 Baronet, 27 Peel, 667 Marmion, 
Sharp, Stewart, 1852 Wolverton, 1862. Crewe, 1862. Crewe, 1863. 
hm. s. m.p.h h.m. 8s. m.p.h. hm. s. m.p.h hm. s. m.p.h 
Willesden dep o Oo 6 0 O08 6 0 0 806 0 Oo 6 
$8.25 44.15 44.5 46 
264 Tring pa 0 32 30 0 35 30 0 35 15 ’ 34 5 
56.25 (8.1 57.15 8.1 
41; Bletchley 0.48 30 051 O 051 0 0 49 35 
- 60.9 62.0 54.5 
46} Wolverto: Stop 0 56 40 0 56 50 0 55 55 
44 ° 44 44.6 
54} Roade 1 6 ) 1 6 30 160 
12.7 51.25 8.2 
69} Crick 1 24 25 1 24 30 1 25 10 
49.8 44.4 5 
77} Rugby arr 1 33 45 135 0 1 35 30 
Load 12 coaches, about 147 t 
Average speed, start to step 50.9 m.p.b. $9.5 m.p.h 48.8 m.p.h 48.6 m.p.h 
to Bletchley stop 
Train 2.45 p.m. down, Man 4 p.m. down, 4 p.m. dow: 4 p.m. down, 
chester and Liverpool Manchester Manchester Manchester 
exp. exp. exp. exp. 


not recorded, but this train usually averaged about 


nine six-wheeled coaches. It was, however, stated 


that No. 27 * Peel ” (Ramsbottom) on this occasion 
Ups tch Exp i877-8 
1877 August, 1878 1877 


Engine 2194, 
Cambrian, 


Engine 1199 Engine 887, 





Miles Station Caithness, Knowsley, 
McConnell, McConnell, Webb, 
Wolverton, 1862 Sharp, Stewart, 1852. Crewe, 1875, 
18” x 24’, 7° 6, 16” a0 ste 17” x 24°, & 74". 
120 Ib., 2-2-2. 120 lb., 2-2-2. 140 Ib., 2-4-0. 
Speed, Speed, Speed 
h. m. s. m.p.h hm. s. m.p.h. h.m. s m.p.h. 
Nuneaton dep 0 0 0 0 0 0 0 0 06 
34 Bulkingt ” pass 7 0 6 45 0 7 0 
53 Shilton | 14.6 0 9 25 \42.4 010 © 40.25 
9 Brinklow 0 13 10 014 0 
14} Rugby slack 0 20 10 0 21:15 
21} Crick pass 0 31 20 © 32 55 : 
274 Weedon 48.6 0 37 35 }47.32 039 5 446.1 
34} Blisworth 0 45 10 047 #5 
374 Roade ie 049104... 051 5 51.4 
143 Wolverton oo.¢ 0 57 35s°°°° 0 59 50 ¢* 
50} Bletchley 1 410 1 615 
56§ Leighton 49.15 1 12 10 $46.4 1 14 30 $47.0 
61 Cheddington 1 17 25 1 19 30 
65) | Tring .. 1 24 25 1 26 20 
694 Berkhampstead 1 29 30} 131 0 
724 Joxmoor .. 1 33 15] 1 54 15) 
76 King’s Langley Ae 136 55/... i‘ 
794 Wotlord 51.5 1 40 45 ¢ 51.5 1 42 10 (93-9 
814 Bushey 1 42 35! 1 43 40 | 
83; Pinner 1 45 55 147 0 
85? Harrow , : 1 48 10-4. 7 149 0 
91} Willesden . wT 16.0 1 55 15 750.83 156 15 749-9 
Load .. 12 coaches, 147} tons | 14 coaches, 172 tons 13 coaches, 160 tons 


Average spee 
A ge 8} 


d, start to stop 


The following records, made in 1876-8, refer to the 
McConnell 7ft. *‘ Bloomers,”’ Nos. 889 and 997, and 
to the Ramsbottom 7ft. 7jin. “‘ Lady of the Lake ” 





49.17 47.8 47.25 


No. 997, 
9 


took one more coach than the “ Bloomer 
** Baronet,” so that the two performances in columns 
and 3 were about equal in merit. It may also be 


which was booked to run the 36 miles from Rugby 
to Bletchley in 41 min., average 52.7 miles per hour. 
The load was seven six-wheeled coaches, and Rous- 
Marten recorded that time was always kept, and that 
on one occasion engine 989 made the run in 40 min., 
, at 54 miles per hour, the maximum speed being 
miles per hour. 

The *‘ Bloomers ” excellent engines, 
ing their small tractive power, and the secret of their 
phenomenal performances probably lay in the free 
exhaust. The Crewe authorities of that period were 
said not to have been particularly fond of them for 
the reason that their performances were too uncom 
fortably good. The large engines, with 7ft. 6in. wheels, 
such as “‘ Caithness,” were relegated to secondary 
work whenever possible, though their services had 
to be requisitioned at times on the best trains. The 
main-line drivers used to say that Crewe was afraid 
of them. 

There was another old L. and N.W.R. engine, the 
“ Cornwall,” with 8ft. 6in. wheels, and 17}in. by 24in. 
cylinders—Fig. 65 ante—whose doings are worth 
mention, though little known of them. Rous- 
Marten recorded that in 1884 this engine ran from 
Crewe to Chester ticket platform 20} miles, in 25 min., 
and also from Stafford to Crewe, 24} miles, in 29 min., 
start to stop; speed 50.7 miles per hour. Down 
Whitmore bank 70 miles per hour was recorded. 
He also mentioned that he found it an extremely 
steady engine on the footplate. The loads were not 
recorded. 

Of the performances of the “ Precursors”? and 
** Precedents *’ between Crewe and Carlisle, there are 
unfortunately authentic during this 
period. 

Time has its revenges. The fine work of the single 
engines on the southern division of the L. and N.W.R. 
could not escape attention, and although Webb was 
a staunch advocate of coupled engines until 1882, he 
made a very special point of designing his three- 
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cylinder compound engines with two sets of inde- 
pendent driving wheels in an attempt to obtain the 
advantages of the singles. But it was just this 
omission of coupling-rods in the wrong engines that 
was one of the chief factors which adversely affected 
the compounds. 

South-Eastern Railway._-The fine 7ft. ** single ”’ 
engines, with 17in. by 22in. cylinders, by Cudworth, 
did some excellent work. Rous-Marten recorded in 
1884 that No. 204 (Kitson, 1861), with the Dover 
express, ran from Cannon-street to passing Ashford, 
54} miles, in 74 min., with a load of about 150 tons. 
This is better than it looks, since there are 12 miles 
to be climbed from New Cross up the Halstead bank, 
mostly at 1/120 to 1/146. The time taken for this 
stretch was 21 min., a mean speed of about 35 miles 
per hour. 

Great Northern Railway, 1875—1879.—In 1875 the 
fastest runs were from King’s Cross to Peterborough, 
76} miles in 90 min., at the rate of 50.8 miles per 
hour, and Grantham to York, 82} miles in 103 min., 
speed 48} miles per hour. In 1876 the 10 a.m. from 
Leeds was booked from Wakefield to Grantham, 
704 miles, at the rate of 50.4 miles per hour, from 
Grantham to Peterborough, 29 miles, at 51.2 miles 
per hour, and from Peterborough to Finsbury Park, 
73} miles, at 52.1 miles per hour. These runs were 
generally done by the 8ft. single engines, except the 
one from Grantham to York, which was frequently 
performed by one of the smaller 7ft. singles with 
inside cylinders. 

The 2.45 p.m. down from King’s Cross, a heavy 
train, was often worked by one of the older 7ft. single 
engines with outside frames, of Sturrock’s design, 
reboilered by P. Stirling. A timing of one of these 
engines, No. 236, built in 1861 by Sharp, Stewart, 
with cylinders enlarged to 17in. by 24in., and 140 Ib. 
boiler pressure, showed that with a load of no less 
than sixteen coaches, many of which were six-wheeled, 
the 12}-mile climb to Potters Bar from the dead 
start, was performed in 19 min. 49 sec. The 7? miles 
mostly at 1/200, from the 5th post to the summit, 
were covered in 10 min. 50 sec., at an average speed 
of nearly 43 miles per hour. The next 4} miles to 
the 17th post, where three carriages were slipped for 
Hatfield, were done in 4 min. 47 sec. 

Another 7ft. ‘* Sturrock,’’ No. 229 (Kitson), rebuilt 
with 17in. by 24in. cylinders, was timed in 1884 by 
Rous-Marten from London to Peterborough, 76} miles, 
in 88 min., with 13 six-wheeled coaches weighing 
159 tons. The engine cleared the summit at Potters 
Bar in 19 min., the lowest speed up the bank being 
45 miles per hour. No. 234 (Sharp, Stewart) of the 
same class, was also timed by Rous-Marten with 
16 coaches from Peterborough to Finsbury Park in the 
booked time of 91 min. for the 73} miles, in spite 
of a special stop at Huntingdon of nearly 2 min. 
There are two long banks of 1/200, five and seven miles 
long respectively, to be climbed on this run. 

In estimating the following performances of Stirling’s 
8ft. singles due consideration must be paid to the fact 
that in the later period from 1880 to 1895 they did 
much finer work, as both loads and speeds were in- 
creased on the average above those of 1875-9. Engine 
No. 22 of this class ran from King’s Cross to Peter- 
borough in October, 1875, with 18 carriages, 76} miles, 
in 92 min. ; speed, 493 miles per hour. This train 
would be made up of both six and four-wheeled stock. 
The same engine on the evening Scotch express with 
12 six-wheeled E. C. J. 8. coaches, performed the 
same journey in 88} min. at the rate of about 
51.8 miles per hour. On another occasion, in 1876, 
with the same engine and train, but with a lighter 
load of 10 six-wheeled coaches, the 12} miles from the 
dead start to Potters Bar took 19 min., and the 
succeeding 564 miles thence to Holme were covered 
in 59} min. The same engine, No. 22, with 16 
coaches, nearly all six-wheeled, passed Potters Bar 
in 20} min. from King’s Cross. The 46 miles from 
Potters Bar to passing Huntingdon were done in 
49} minutes, and Peterborough was reached in 89 
min., or 1 min. under time. 

Engine 48 of the same class with 11 six-wheeled 
coaches on the 10 a.m. Scotch express climbed up to 
Potters Bar, 12} miles, from the dead start, in 
the remarkable time of 17 min. 404 sec. The 
8 miles from posts 5 to 13, nearly all at 1/200 up, were 
in 10 min. 7 see. at the average speed 
of 474 miles per hour. With 10 coaches the same 
engine ran from passing Potters Bar to the 70th mile- 
post, 574 miles, at the rate of 56.6 miles per hour. 

Of the 7ft. Stirling singles the only record of this 
known to the writer one made in 1878 
with the down Scotch express from Grantham to 
York, when engine No. 14, with 10 six-wheeled 
coaches, covered the 82} miles in 97} min.; speed 
The booked time for this run 


cove! ed 


period is 


50.8 miles per hour. 
in 1878 was 99 min. 

Very few express trains on the Great Northern were 
worked by four-coupled engines. 

3efore leaving the Great Northern it may be as 
well to mention one or two apocryphal statements 
which at one time were published concerning the S8ft. 
single engines. There was a startling statement in 
1875 that of them had run 12 miles in 8 min., 
or 90 miles per hour. It is certain that nothing of the 
sort was ever done. In THE ENGINEER of May 22nd, 
1874, it was mentioned on the authority of P. Stirling 
himself that one of these engines with a load of 16 
carriages had covered a distance of 15 miles in 12 


one 





min. The fact is that the timing of trains by 
railway officials used to be notoriously inaccurate, 
and the Great Northern official who reported this trip 
to Mr. Stirling was no more accurate than others. ‘The 
time was taken very loosely with a minute hand watch, 
and C. Rous-Marten stated that when an attempt to 
repeat the performance was made, it proved imprac- 
ticable with such a load. It subsequently became 
known that one of the mile posts had been temporarily 
moved during repairs to the road. 

But what was impracticable in 1873 with the light 
rails and soft tires of that day-would have been quite 
within the bounds of possibility for the same engines 
in 1893 with the heavier rails and harder tires then 
in use. Whereas in 1884 to 1887 75 to 76 miles per hour 
was the maximum speed recorded either by Rous- 
Marten or the writer with these engines down the long 
bank from the 100th mile-post to Werrington 
Junction, and these speeds only for a mile or two, 
Rous-Marten in 1893 timed them in 1893—4 at speeds 
of 80 to 83 miles per hour. A diminution in the 
resistance per ton of the newer carriage stock might 
partly, but by no means entirely, account for the 
increase of speed. 

Midland Railway, 1874 to 1879.—-Authentic speed 
records on this railway are very scanty. There was 
the usual crop of official timings of an exceeding loose- 
ness. The following run was made in March, 1874, 
by a very light special express of two Pullman cars 
from Derby to St. Pancras, drawn by 2-4-0 engine 
No. 906 (Neilson, 1871, Fig. 199 ante) with 6ft. 84in. 
coupled wheels, 17in. by 24in. evlinders, and 140 Ib. 
pressure : 


Miles Arr 


p.m 


Dep 
p-m 
Derby ; -- 2.28 
Wigston ef . 3.12 54.3 
Bedford 4.0 4.3 57.2 
St. Pancras * er . 82.4 


Speed 


334 
79} 
129 na 

This was an official timing, and the figures are given 
only to the nearest minute. It may be accepted as 
approximately correct as far as the overal! speeds are 
concerned, but when it was officially added that 17 
consecutive miles were run in 13 min. 28 sec., 
i.e., at a continuous speed of 75.6 miles per hour, the 
writer must be pardoned for stating frankly that 
he is sceptical. There are authentic records of 
Midland maximum speeds of 72} miles per hour in 
1876 down the Desborough and Market Harborough 
banks, but only for a mile or two. It is possible that 
the special express attained 75 miles per hour for a 
short distance. 

The following is a good example of Midland heavy 
work in 1878. The train was the down night Scotch 
express, timed from Leicester to Carlisle, with an 
exceedingly heavy load to Skipton, consisting of 2 
eight-wheeled Pullman cars, each 58ft. long, 2 12- 
wheeled bogie coaches of the 1876 pattern, each 40ft. 
long over bodies, 6 six-wheeled carriages, and 3 four- 
wheeled vans; total, 44 axles, and weight empty, 
about 202 tons. The train was fitted throughout with 
the Westinghouse brake. 

The 2-4-0 engine from Leicester to Normanton, 
No. 814, was of the celebrated rebuilt double-framed 
800 class—Fig. 198 ante—-having 18in. by 26in. cylin- 
ders, 6ft. 8in. coupled wheels, 1225 square feet of 
heating surface, and 140 1b. pressure. The 20} level 
miles from Leicester to Trent (stop) were run in 264 
min., equal to 47 miles per hour. From the start 
at Trent to passing Chesterfield at full speed the rate 
was 46.3 miles per hour ; and thence the 5} miles to 
Dronfield up the steep 5 mile bank of 1/100, averaged 
39} miles per hour. The speed down the 1/100 fall on 
the northern side was only 45 miles per hour to the 
stop at Sheftield, and the mean speed for the 38} miles 
-Midland R 


Taste IV 


Illus- 
tration Road 
worked over 


Shed. Class of engine. 


Leeds and Notting- 
ham, Leeds and 
Birmingham 

Skipton and Car 
lisle, Skipton and 
Leeds 


4-0, 6ft. 9in., 
26in., 140 1b. 


1502, 2 
18in. 


Leeds 


Rebuilt ‘‘ 800" class, 198 
6ft. 8in., 18in. 
26in. and 18in. 


24in., 140 Ib. 


Skipton 


Hellifield and Car 


lisle 


6in., Simi- 
140 lar to 


222 


4-0, 6ft 
26in.., 


1302, 2 
174in 
lb. 

1400, 2-4-0, 6ft. 9in. 
18in. x 26in., 1401b 


Hellifield 


Carnforth . 222 Carnforth and Loeds 


from Trent was 44.4 miles per hour. From Sheffield to 
Normanton the average was 46} miles per hour for the 
284 miles, including the slack to very reduced speed 
round the very sharp curve from Holmes to Masborough. 
Between Normanton and Skipton with another engine 
there were two severe slacks and one booked stop. 
At Skipton the train was divided, as extra coaches 
from Bristol had been put on at Normanton, and 
additional carriages from Manchester came on at 
Skipton. The load of the first part from Skipton was 
about 120 tons, drawn by 2-4-0 engine 1307 (Dubs, 
1876), which had 6ft. 6in. coupled wheels, 17}in. by 
26in. cylinders, and 140 1b. pressure. The line from 
Settle Junction rises 15 miles at 1 in 100 continuously, 
but unfortunately the time in passing the summit at 
Ais Gill was not recorded, though it was taken at 
Mallerstang signal-box, 34 miles further on. The 


time from the Skipton start to this point, 42 miles, 
was just under 61 min., climbing almost the whole 
distance. Passing Mallerstang to a signal stop at 
Howe's Siding, 39} miles, the average speed was 56.8 
miles per hour. The run from Skipton to the signal 
stop, 81}? miles, over the summit at 1167ft. above sea 
level, was accomplished at the rate of 47.6 miles per 
hour. The whole run from Leicester showed really 
excellent locomotive work, in one case with a heavy 
train, and in the other over severe gradients. F 

Coal Consumption.—Only official figures for 1873 
to 1879 are available, some of which have a peculia: 
elasticitv. The first engine of the ill-starred “ Pre 
cursor ”’ class of the L. and N.W.R., with small 5ft. 6in. 
wheels, was officially stated to have run for 11 months 
with an average net load of 141 tons—gross load 
including engine and tender, 187 tons—on a consump 
tion of 33.2 1b. per mile. This was not very wonder 
ful, for the Midland engines of the 800 and 1300 classes 
were running between Leeds and Carlisle over 
equally heavy road with almost exactly similar average 
loads on a mean consumption of about 31 Ib, 
of Yorkshire coal per mile. The latter is not an offi- 
cially announced record, but one which the writer 
himself copied from the coal sheets in the engine 
sheds, and which he can therefore guarantee. 

The official coal consumption of the ** Precedents,”’ 
with 6ft. 7}in. wheels, depended upon the engines with 
which they were to be compared. At one time they 
were stated to have burnt 26 1b. per mile, with an 
average of 10 coaches, and if they be allowed 31 lb. 
to 32 lb. per mile between Crewe and London for an 
average of 14 coaches, that is what they should have 
burnt pro rata. When the first compound engines 
appeared the *‘ Precedents *’ were stated by Mr. Webb 
to have consumed 34.6 Ib. per mile, and the saving 
of fuel credited to the compounds was thereby in- 
creased. The writer does not know what these engines 
consumed before 1879, but he has some running shed 
sheets of 1884-5, from which the following figures 
give the actual consumptions :— 


Number 
ot 


Highest 

engine, 
Ib per 
mile 


Average, 
Ib. por 
mile. 


Lowest 
engine, 
Ib. per 
mile 


engin 


London and 7 7.5 4% 
Crewe only 
London, Crewe 
and Man 
chester link 
Crewe and Car 
lisle only (Ist 
link) 

Crewe & Rugby 
Crewe & Car 
lisle (2nd 


link 


Rugby 


Rugby +1 


The coal burnt was usually Welsh. The loads be 
tween Crewe and Carlisle were lighter than between 
London and Crewe, and the engines were frequently 
piloted. The average loads were not given on the 
sheets, but since official figures in connection with 
the *‘ Dreadnought ” published in Eng: 
neering, May Ist, 1885, page 472——-gave the average 
load south of Crewe of the latter engines as 12 coaches, 
it will be very nearly correct to assume that the meay 
loads of the ‘* Precedents’’ were 11} to 12 six-wheeled 
carriages, though 15 and 16 were sometimes taken. 
The 10 a.m. Scotch express in October, 1883, con 
sisted of 12 coaches, having a total weight of 141 tons 
7 ewt., the average weight per coach being 11 tons 
15} cwt., or, say, Ll? tons. Although the “ Precedents ”’ 
were in many respects good little engines, they were 
really too small, and of insufficient boiler power. The 


compounds 


vilway Coal Consumption. 


Number 
ot 
engines. 


Coal consumption, Averag> 
pounds per mile load, 
carriag *s 


Highest 


Lowest. Average. 


23.4 7: 81 14 Six months 


Westinghous > 
fitted for 
Scotch ex 
presses, six 
months 

Ditto, 
months 


28.: 


29 ox 


24 Oxae month 


result was that they had to be forced and a large 
amount of unburnt fuel was thrown out of the chimney. 
That this was the obvious from the 
pyrotechnic displays which they produced at night 
with any load over 9 or 10 coaches. 

McConnell’s ‘“* Bloomers,’’ between Crewe and Lon- 
don in 1872-3, were officially stated to have burnt 
27 Ib. to 28 Ib. per mile ; this figure is probably correct, 
but the trains were lighter then. 

The Great Northern 8ft. single engines in 1873 were 
credited with 27 lb. of Yorkshire or Nottinghamshire 
coal with loads of 16 coaches, including the fuel for 
getting up steam. If this meant the average con- 
sumption over a considerable period, it seems too 
little for loads of 175 to 190 tons, though there most 
probably were occasions during fine weather when 
Nevertheless, they were 


case Was 


such a result was achieved. 
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undoubtedly extremely economical engines, and the 
writer regrets that he has none of their records from 
the running shed coal sheets. 

Table 1V. gives Midland shed records for 1884-5, 
which since they relate to classes of engines previously 
described, may suitably be included here. All 
these, as well as the previous figures, were obtained by 
the writer from the coal sheets posted in the engine 
sheds. 

The average loads may be estimated by taking the 
weight of a coach as about 11} tons. The Hellifield 
engines worked exclusively, and the Skipton engines 
principally, over the heavy gradients of the Carlisle 
road. The Carnforth engines worked both fast and 
ordinary trains, and it is a curious fact that one of 
them, engine 1404, which burnt only 24.8 lb. per 
mile and was the lowest on the list, had 49 out of 221 
tubes plugged up, owing to a defective tube plate, 
during the month covered by the coal sheet. The 
records for the other sheds represent six months’ work- 
ing, and altogether they show good and economical 
locomotive work. The oil used by the Skipton and 
Hellifield engines, 800 and 1302 averaged 
3.9 |b. per 100 miles 

Finally, mention may be made of similar records of 


classes, 


Rectifiers. 
No. II.* 
THE construction of glass bulbs for mercury 


vapour rectifiers gave rise at one time to considerable 
difficulties, even in the case of rectifiers intended to 
deal with such a low current as 5 ampéres, but in 
1910 bulbs were made for 40 ampéres at 220 volts, 
and they are said to have lasted as long as 5000 hours, 
whilst two years later the life was extended to 8000 
hours. About that time the development of the glass 
bulb rectifier as now installed in sub-stations was in 
progress, and in 1914 it became a commercial article, 
although in consequence of the war practically nothing 
was done in the direction of building semi and fully 
automatic mercury vapour rectifier sub-stations until 


1920. Between that year and 1925 the Hewittic 
Electric Company increased its output of these 
rectifiers by several thousand per cent., notwith- 


standing the difficulties that were experienced in the 
direction of convincing engineers that rectifiers of 
this type were capable of dealing successfully with 
currents of several hundred ampéres. To-day there 


ment for an automatic mercury vapour rectifier sub- 
station, having a capacity of approximately 600 
kilowatts, and working at a pressure of 500 volts. 
On the occurrence of the first demand for power, 
120 kilowatts of the plant are brought into use, whilst 
subsequent demands give rise to the switching in of 
two 240-kilowatt plant sections. At the top of the 
illustration is a key diagram, which shows the simplest 
switching operations. There are four high-tension 
cubicles, containing a hand-operated incoming feeder 
switch, and three solenoid-operated transformer feeder 
switches, with shunt trip coils. These transformer 
switches control the three transformers supplying 
the first, second and third banks of rectifiers, the 
transformers being connected delta-star fashion and 
for six-phase operation of the rectifiers, as indicated 
in the diagram. The individual high-tension switches 
connect up the delta primary windings to the high- 
tension supply ; feeding in at the points a, b, c. 

Each bank of rectifiers is connected to the station 
bus-bars through a main automatic reclosing circuit 
breaker, whilst the feeders are disconnected from the 
bus-bars by breakers of the same type fitted with 
reverse current devices. In the diagram three feeders 
are shown, and a low voltage on any one of these 
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FIG. 8—-SIMPLIFIED CONNECTIONS FOR AN AUTOMATIC MERCURY VAPOUR RECTIFIER SUB - STATION 
E. Fletcher's North-Eastern 7ft. coupled main line are many plants of this type in operation in this 


express engines—see page 672—with I7in. and 17}in. 
by 24 cylinders, and 140 1b. pressure. An original 
coal sheet of 1884 from Gateshead shed in the posses- 
sion of the writer, shows that 13 engines in the No. 1 
link, running between Newcastle, Berwick and Edin- 
burgh burnt 28.4 1b. per mile, with an average load 
of 12.16 coaches. The two best engines, Nos. 845 and 
847——Beyer, Peacock, 1873—accomplished wonder- 
ful performances in burning only 24.9 !b. per mile, 
each with loads of 16 coaches. The highest engine 
in the link consumed 31.61b. with 12 coaches. In 
No. 2 link, running between Newcastle and York, 
with one turn to Leeds, there were 15 engines burning 
an average of 30.85 lb. per mile, with 12.3 coaches. 
Of these the best, No. 926—Neilson, 1873—consumed 
26.7 lb. per mile with 12 coaches, but the highest con- 
sumption reached 38.31b. Probably the engine with 
the latter record was not in good order. 

Comparing the Midland and North-Eastern records 
of 2-4-0 engines with those of the London and North- 
Western, the good effect of ample boiler power in the 
former cases is extremely marked. Moreover, the 
London and North-Western main line engines used 
best Welsh, the North-Eastern Northumberland and 
Durham coal, and the Midland Yorkshire and Derby- 
shire coal. The relative evaporative values of these 
fuels, from and at 212 deg. Fah., may be taken re- 
spectively at 9: 8.4: 7.6 when efficiently burnt. 

The above records of coal consumption may be 
borne in mind when compound locomotives come 
under subsequent consideration. 








ON page 381 of our issue of April 3rd, when commenting 
on the case of a goods train running into the buffer stops 
at Luddendenfoot on March 26th, and both the enginemen 
being killed, we observed that the remedy for that class 
of accident was the provision of a sand drag, but we added 
that, as the line at that point was on an embankment 
leading down to the river Calder, a buffer stop was neces- 
sary. Colonel Mount, in his recently issued report on the 
accident, advocates a sand drag and, evidently in order 
to overcome the objection we saw, said that the outlet from 
the loop might have to be shifted back a little. No 
explanation of the driver’s mistake was forthcoming. He 
had only just joined the train and had been told it was 
on the loop. The signals were at ‘‘clear” for a train on 


the adjoining main line, and evidently the unfortunate 
man took them as his. 





country and abroad on traction, power and lighting 
systems. For boosting existing direct-current net- 
works the rectifier has proved very suitable ; for being 
a static piece of apparatus, it can be treated much 
in the same way as a transformer. 

Back firing was one of the early difficulties with 
which the manufacturers had to contend. It was 
found that if one rectifier in a bank back-fired, the 
main switch operated, and so shut the whole sub- 
station down. To make the valve action possible, 
the electrodes must operate at certain temperatures 
relative to each other, and if for any reason one of the 
electrodes becomes hot enough to start electronic 
emission, the valve effect would cease and the current 
would flow in both directions instead of in only one 
direction, which would result in an internal flash-over. 
Now, however, back-firing is a much less frequent 
occurrence, and even if one rectifier does happen to 
backfire, it at once automatically isolated 
from the others, which continue to perform the 
work, for, generally speaking, the capacity of the 
plant is made sufficient to cope with the load when 
one of the bulbs is out of action. The maximum out- 
put which can now be obtained from a single glass 
bulb rectifier is 75 kilowatts at 500 volts, the current 
at lower voltages being proportionally increased, 
but laboratory tests are said to have indicated that 
considerably greater outputs will be practicable 
in the near future. Faults met with in connection 
with rectifiers operating in semi and fully automatic 
sub-stations are said to be simply those that are 
experienced with any other type of plant involving 
the use of transformers and automatic gear, which is 
less complicated and less extensive than that needed 
for the operation for fully automatic converter sub- 
stations. Indeed, the makers contend that the 
number of relays required for perfect operation and 
adequate protection of automatic sub-stations under 
all conditions of service, is quite small, with the 
result that there is little chance of trouble. Moreover, 
in the case of emergency the automatic gear can be 
put out of action and isolated, so that the rectifiers 
can be controlled manually. These rectifiers, it is 
worthy of note, can be put on full load without having 
to warm them up or without any preliminary treat- 
ment at all. 

The diagram—Fig. 8—gives a simplified arrange 
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feeders, arising from a demand for power, puts the 
station into service. “The voltage relays V,, V, and 
V, operate on low voltage, and, indicated in 
the key diagram, may set into operation the time 
lag T L,, which, after its time interval, will 
contactor C r,, thus energising the solenoid of the high- 
tension switch H T,. This energises the transformer 
feeding the first bank of rectifiers and also makes it 
possible by means of interlocks to close the direct- 
current circuit breaker of the first bank of rectifiers 

see Fig. 9. A direct-current supply is then given 
to the station bus-bars, whereupon the circuit breaker 
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FIG. 9—INTERLOCES FOR CLOSING D.C. BREAKERS 


on the feeder that is demanding power closes. This 
selectivity as regards the feeder breaker is obtained 
by means of an extra contact on the voltage relay 
as shown in Fig. 10. Once the station has been switched 
in by any of the feeder voltage relays, the remaining 
relays merely switch in the feeder breakers when there 
is a demand for power, which is indicated by low 
voltage. This is accomplished by interlocks on the 
high-tension switches. 

When the first bank of rectifiers has taken up its 
full load the current relays A,, B, operate, thus ener- 
gising the time lag T L;. Relays A, and B, also per- 
form another function which, however, can be neg- 
lected for the present. The time lag device T L, closes 
the coil circuit of contactor C r,, which energises the 


solenoid of the high-tension switch H T,, which 
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switches the second bank of rectifiers into service, 
thereby closing its automatic re-close circuit breaker 
in a manner similar to that already described in con- 
nection with the first bank of rectifiers. When the 
second bank of rectifiers has taken up its full load, 
relays C,, D,, E, and F, operate, thereby energising 
the time lag device T L,, which, after its time interval, 
closes contactor Cr,, thereby energising the solenoid 
of the third high-tension switch H T,, and bringing 
the third bank of rectifiers on to the bus-bars. Relays 
C,, D,, E, and F, also serve for another purpose, which 
will be dealt with later. 

When the load on the station drops to a certain mini- 
mum value, the current relays, G,, H,, I, and K, 
operate and energise the time lag relay T L,, which 
in due course makes the circuit to the trip coil of the 
high-tension switch H T,, thereby switching out the 
third bank of rectifiers. The load is then distributed 
between the remaining two banks of rectifiers, the 
breaker controlling the third bank being tripped with 
the high-tension switch in accordance with the arrange- 
ment shown in Fig. 9. When the load on the station 
again falls to another predetermined minimum value, 
the current relays C,, D,, E, and F, operate and 
energise the time lag T L,, which in due course trips 
out the second high-tension switch H T, and with it 
the D.C. breaker controlling the second bank of recti- 
fiers. The load is then thrown on the first bank until a 
certain minimum load is reached. Current relays A, 
and B, then operate and energise the time lag device 
T L,, which, after the proper time interval, switches 
out the first high-tension switch H T,, thus removing 
the whole of the load from the rectifier plant. 

In tripping, the switch H T, brings out the circuit 
breaker controlling the first bank of rectifiers by 
means of the arrangement shown in Fig. 9, and also the 
three-feeder circuit breakers by means of the inter- 
locks shown in Fig. 10. For the sake of simple explang 
tion of the operation a current relay for each rectifier 
has been shown, but in practice these relays can be 
replaced by a special relay which only involves the 
use of one relay per bank for each operation. The 
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FIG. 10—SELECTIVE RELAYS 


practice of performing the switching operation with 
reference to the load per rectifier and not per bank of 
rectifiers, preserves the unit principle, so that the 
switching operations would be performed with equal 
accuracy if certain rectifier cubicles were shut down. 
For the same reason matters must be arranged so that 
if, when switching, the rectifiers in any bank have 
been shut down, the rectifiers in the next bank will 
switch themselves in after a certain interval, this being 
achieved by making the time lags T L,, T L, and T L, 
follow one after the other if the first time lag is net 
re-set by the correct operation of the bank of rectifiers 
to which it applies. 

The regulation of the direct-current voltage of a 
rectifier is, as we have already said, accomplished by 
varying the alternating-current pressure applied to 
the anodes of the bulbs. Tappings from an auto- 
transformer are brought out to contacts of a regulator, 
which is operated in the case of a non-automatic 
rectifier by a hand wheel in front of the cubicle. 
But when automatic voltage regulation is adopted, 
the hand wheel is replaced by a worm wheel, and a 
line of shafting runs along the front of the rectifier 
cubicles, as shown in Fig. 2 in the previous article. 
The regulators are driven by means of a small elec- 
tric motor, which is controlled by simple switchgear, 
shown in the key diagram—Fig. 11—where 
V Land V R are two control voltage relays connected 
across the direct-current supply. At normal voltage 
the armature of the relay V L is not attracted to the 
core, but at a certain percentage of excéss voltage 
it is pulled down, and it closes its contacts and energises 
a time lag device T L 1, which closes the circuit to the 
motor-operating contactor L, which causes the motor 
to run in the direction that turns the auto-transformer- 
regulating switch, so as to lower the voltage, which is 
reduced until the relay V L is reset. 

The armature of the relay V R is attracted to the 
core at normal voltage, but at a certain percentage 
below that pressure it is released from the core, thus 
closing its contacts which were previously held open, 
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and on energising the time lag device T L R closes the 
circuit to the coil of the motor-operating contactor R, 
which causes the motor to run in the direction that 
makes regulating switches raise the voltage, which 
increases until the voltage relay V R is re-set. It will 
be noted that an electro-dynamic brake brings the 
armature of the regulating motor to rest. 

It is necessary to ensure that should the voltage 
relay re-set whilst the auto-transformer regulating 
switches are in the transition stage, the regulator will 
not stop with the main and pilot brush short-circuit- 
ing a section of the transformer winding. The worm 
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CONNECTIONS FOR AUTOMATIC VOLTAGE 


REGULATOR 


FIG. 11 


wheel on one regulating switch is therefore provided 
with a tracer Ter, which consists of a brass ring 
with an insulated gap in it, at which point a brush is 
made dead once every revolution. The other regulat- 
ing switches are lined up with the switch on which 
the tracer is mounted. 

From Fig. 11 it will be perceived that whichever 
motor-operating contactor closes, it is maintained 
closed by an interlock on itself, through this tracer | 
gear, thus ensuring that the worm wheel must make | 
one more complete revolutions before shutting 
down the motor. One revolution of the worm wheel 
represents a travel of the contactor brushes from one 
stud to the next on the regulator. The motor-operated 
contactors are interlocked electrically and mecha- 
nically, so that they cannot close together. When the 
regulator is at one end of its travel in either direction. 
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FIG. 12--CONNECTIONS FOR FULL-LOAD RELAYS 


no further operation in that direction can take place 
because the operating circuit is opened by the limit 
switches L 8, or L §,. 

The relays A,, B,, C,, E,, F,, G,, H,, I, and K, 
operate at the full load of the rectifier. Having per- 
formed the duty of switching in the rectifiers, the first 
six relays then operate with the other four last men- 
tioned relays and open the “ raise’ contactor coil circuit 
of the automatic regulator through the medium of a 
relay F/L R—Fig. 12—thus preventing the véltage 
from being raised further, and throwing excessive 
overload on the station, the position of the contacts 
of F/L R being shown in Fig. 11. The current relays 





A;, B;, C3, D3, E;, F;, G;, H;, I, and K, operate at 


3 


a certain percentage overload, and close by means of 
a relay O/L R—Fig. 13—the circuit of the “lower con- 
tactor coil’’ L—Fig. 11—thus running the regulating 
switches down, thereby lowering the voltage and 
throwing off a certain amount of -the load until the 
current relays A,;, B;, C;, D,, E;, Fs, Gs, H,, 1; and K 

are re-set, but without lowering the vo]tage far enoug!) 
to re-set the relays A,, B,, C,, D,, E,, F,, G,, H,, I, anc 
K,, which would permit the automatic regulator agai: 
to raise the voltage. It will be perceived therefore tha: 
the station is prevented from taking excessive over 
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FIG. 13--CONNECTIONS FOR OVER-LOAD RELAYS 


load by arresting any attempt to raise the volts 
when the station is on full load, and also by lowering 
the pressure so as to reduce the load when an over 


load of predetermined magnitude is reached. 








Briggs’ Railway Collection. 


In our issue of June 19th last, we briefly noticed the 
exhibition of the Briggs’ collection of engravings, &« 
at the recent conversazione of the Institution 
Civil Engineers, by whose courtesy it remained on 
view during the recent Railway Congress, when it 
was of considerable interest to delegates from all 
parts of the world, and is now at the Science Museum, 
South Kensington. It served to demonstrate 
the remarkable progress made in railway con 
struction, often with primitive appliances, during 
the period 1821-1840. and the peculiar debt 
which is due to English engineers and contractors 
This was the particular object of the owner, Mr. 
Isaac Briggs, in the arrangement of that portion of his 
collection which was exhibited. Its special feature 
was the emphasis laid on constructional work—the 
road, the bridge and the tunnel-—a side of railway 
engineering which excites far less general interest 
than does the history of the locomotive. Yet the 
evolution of the locomotive and the road are inti- 
mately connected, and the nature of the road and 
capacity of the bridges are still two of the most 
important factors which determine locomotive design. 

Many visitors to the recent exhibition expressed 
their appreciation of the comprehensive view of early 
railway work thus presented to them, and we believe 
that for similar reasons our readers will be glad to have 
a brief record of some of the most interesting and 
important items in Mr. Briggs’ collection. There is 
another reason, which we shall give later, why such 
an exhibition should not pass unnoticed. 

No attempt was made to illustrate the development 
of the locomotive or define its origins, and it first 
appeared in the collection in the beautiful coloured 
print “‘ The Collier,” published in 1813 in a rare book, 
** The Costume of Yorkshire." In the foreground of 
this particular picture is seen one of the engines built 
by Matthew Murray, of Leeds, to work on the rack 
or toothed rail patented by John Blenkinsop, viewer 
at the Middleton Colliery, near Leeds. An original 
water-colour portrait of Matthew Murray himself 
shows the man to whom the credit for the engine 
should undoubtedly be given, after acknowledging 
the primary debt to Trevithick. These two exhibits 
emphasise the fact that a steam locomotive was 
successfully at work, and in regular service, in 1812, 
thirteen years before the opening of the Stockton and 
Darlington Railway, and that the design of the 
‘steam wagon” was determined by the road on 
which it had to work. Whether Blenkinsop was 
entirely ignorant of the sufficiency of adhesion with 
smooth wheels and rail in certain circumstances, or 
whether he appreciated the possibility of using a 
lighter locomotive with his rail is perhaps still open 
to debate ; but it is certain that in proportion to their 
weight, the Blenkinsop-Muryay engines hauled greater 
loads than the’ heavier adhesion locomotives which 
followed them a few years later. 

One of these locomotives is shown in of 
two original signed drawings by Thomas Tredgold, 
who published a ‘“ Treatise on Railroads” in 1825. 
In his beautiful sketches he shows a locomotive of 
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George Stephenson’s Killingworth, or Hetton 
type of 1817-21, with smooth wheels working on 
edge rails. A sketch of Losh and Stephenson’s 
patented fish-bellied cast iron rail of 1817, with lap 
joints, shows the next important step taken to improve 
the permanent way by strengthening the rail and 
the joint, widening the upper surface, and rounding 
the edges of the rail. 

But no improvement in design could eliminate the 
inherent unsuitability of cast iron for rails carried on 

tone blocks, and subject to the passage of locomo- 
tives which were, in the modern sense, without springs. 
Kxperiments had indeed been made already with 
wrought iron bars of square section and of sufficient 

trength to carry their loads without support from 
longitudinal sleepers of wood. The use of wrought 
ron, but in strips laid on wooden rails, to give a wear- 
ing surface, was in itself no novelty. Its application 
to a self-contained, self-supporting rail marks an 
important advance which brings us to the considera- 
tion of what are, in effect, the key items in Mr. Briggs’ 
lection. 

These are three documents arranged to show the 
uvention and adoption of the wrought iron rail in a 
form which is clearly the prototype of the modern rail. 
These documents show the peculiar debt which the 
railway owes to aman whose name is almost unknown 
to-day, John Birkinshaw,* and they show, too, how 
1 most important event was due to the acceptance of 
certain fundamental facts by a few practical men who 
were in close touch with each other a hundred years 
ago. Yet it is safe to say that only one of them, 
George Stephensen, is universally known to-day as a 
pioneer of railways. 

The concatenation of of great 
interest, and the original documents exhibited showed 
to many visitors, for the first time, that among these 
carly pioneers must be counted Robert Stevenson, 
(.E., of Edinburgh, the grandfather of “ R.L.8.” 
In 1818 he reported on a proposed ** Edinburgh 
Rail-way,”’ and bis report shows that he had been in 
close touch with Stephenson, and the experimental! 
work going on at Killingworth.t Robert Stevenson 
duly sent a copy of his report to George Stephenson, } 
through whom it would appear that it was brought to 
the notice of John Birkinshaw, of the Bedlington 
Ironworks, in the county of Durham (or what was a 
small enclave of that county actually situated in 
Northumberland), near Morpeth. 

In his report on the proposed Edinburgh Railway, 

tobert Stevenson wrote : 


circumstances 1s 


“One point deserves particular notice heres as 
likely to be attended with the most important 
advantages to the Rail-Way System, which is the 
application of Malleable Iron instead of Cast Lron 
Rails.” 

“Three miles and a half of this description of 
Rail-Way have been in use, for about eight years, 
on Lord Carlisle’s Works at Tindal Fell, in Cumber- 
land, where there are two miles of Cast Iron Rail ; 
but the Malleable Iron Road is found to answer the 
purpose in every respect better.” 

The report further pointed out that with ‘* Malleable 
lron Bars’’ the joints of the rail could be made at 
12ft. lengths with three “ Pedestals"? between, a 
yreat improvement on the method of jointing the 
cast iron rails in lengths of 3ft. 

Birkinshaw, acting upon the valuable hint thus 
obtained, took out a patent on December 2nd, 1820, 
for an “* Improvement in the Construction of Malleable 
lron Rails,” and in his specification he states : 

“'The Rails or Bars which I have invented are 
formed as Prisms, though their sides need not of 
necessity be flat. Figures 1 and 2 of the drawings 
annexed [which we reproduce] show sections of the 
Bar thus formed. 

““A is the upper surface upon which the Wheel 
of the carriage is to run, slightly convex, in order 
to reduce the friction; and B is the under part 
which rests in the supporting Blocks, Chairs, Rests, 
Standards, or Pedestals, mounted upon the Sleepers. 

“The Wedge-Form is proposed, because the 
strength of the Rail is always in proportion to its 
breadth and the square of its depth. Hence, this 
form possesses all the strength of a Cube equal to its 
square, with only half the quantity of Metal, and 
consequently half the cost. Sufficient strength, how- 
ever, may be still retained, and the weight of Metal 
further reduced, by forming the Bars with concave 
sides, as shown in section figures 3 and 4. 

“* Indeed figure 3 is the form of Bar, which of all 
others I prefer for the construction of Rail-Roads, 

although the Prism or Wedge-Form, in all its 
varieties, I claim as being the principle upon which 
my Patent Right is founded. 

** The mode of making these Wedge-formed Rails 
of Malleable Iron is, by passing Bars of Iron, when 
heated, through Rollers, having Grooves, or Inden- 
tations, cut upon their Periphery, agreeably to 
the intended shape of the Bar to be produced ; 
a pair of which Rollers are shown at figure 5. 

** Though I recommend and adopt this method as 





* See Toy ENGINEER, August 8th, 1924. 

t+ See Taz Encineer, July 18th, 1924. 

} Letter from George Stephenson to Robert Stevenson, 
June 28th, 182]. See “A Century of Locomotive Building by 
Robert Stephenson and Co.,” p. 45. The original letter was 
exhibited at the recent Railway Exhibition, Darlington (No. 
430), 


Iron Rails, yet I Do NOT CLAIM THE INVENTION OF 


THIS MODE OF OPERATING UPON BARS BY WHICH 
THEY ARE MOULDED INTO ANY SHAPE, but confine 
my claim to the exclusive right of manufacturing and 
vending the Wedge-formed Bars or Rails of Malleable 
Tron of any length, YoR THE PURPOSE OF FORMING 
OR CONSTRUCTING RatL-Ways oR Ratt-Roaps.” 


Birkinshaw then emphasises the advantages to 
be derived from the use of wrought iron for rail-roads, 
among them the reduction in cost, and in the number 
of joints, as compared with cast iron. For the rails 
he recommends a length of 18ft. 

In 1821, the year after Birkinshaw’s patent, it 
fell to George Stephenson to advise the Committee 
of the Stockton and Darlington Railway on two 
questions of vital importance :—(1) whether they 
should adopt a tram-way with plate rails, having the 
flanges on the side of the rail, on the principle in 
general use in the South Wales district, and urged 
upon them by a previous surveyor as superior to edge 
rails ; (2) whether they should adopt rails of cast 
or malleable iron. 

In the Briggs’ collection is preserved a 
unportant MS., signed by George Stephenson, dated 
May 19th, 1821, addressed to Edward Pease, and 
entitled, *‘ Observations on Edge and Tram Railways.” 
This unique document was no doubt the principal 
factor in convincing the Committee of the advantages 
of the edge rail, and it is fitly flanked by an extract 
from the Committee's minutes recording their decision 
to adopt also rails in malleable iron in sufficient 
quantity for their main line. The sidings were laid 
in cast iron, in spite of George Stephenson's recom 
mendation. It is fairly well known that his recom 
mendation of wrought iron was against his immediate 
interest as co-patentee of the improved cast iron rail 
which previously to Birkinshaw’s invention had been, 
without doubt, the best rail obtainable. 
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when so displayed. They show, in artistic manner 
though with great correctness of detail, the wonderful 
constructional work done during the period 1833- 
1840. The beauty of the bridges, whether in masonry 
or in iron, is striking. In the former perhaps new 
principles in construction were less involved, unless 
maybe in the heavily skewed bridges, specially required 
in the alignment of railways, and the need for 
greater strength and excellence of masons’ work. 
The beauty of the stone bridge or aqueduct is ages 
old, but it is no little tribute to the culture of the 
early railway engineers and architects that they pre- 
served it when applying old principles to the new 
purposes of the railway. As for the masonry work of 
the contractors who carried out their designs, we may 
be doubtful whether we could obtain it to-day—this 
is at least the view of engineers who have been much 
engaged in the demolition of the work of that period. 

The beauty of design of the iron bridges shown by the 
drawings is as remarkable as the use of that material, 
and it appears to have been only when attempts were 
made to imitate the Gothic that the bridge in cast iron 
became ugly and false in appearance. Some of the 
bridges shown are in this material only, one later 
example, by C. B. Vignoles, having a span of 100ft. 
Others of cast iron with tension members in 
wrought iron, acompound construction of which Robert 
Stephenson was a master, a fine example being that 
over the canal in Regent's Park.* Among the ex 
hibits was an autograph letter by him to T. KE 
Harrison, in which he criticises the details of a design 
submitted for his consideration. Politely disclaiming 
any intention to condemn the bridge as a whole, he 
finds fault with almost every detail of the construc- 
tion, and in the following interesting passage indicates 
the factors of safety which he considered necessary 
in the tension members :— 
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DRAWINGS ILLUSTRATING BIRKINSHAW’S 


reputation was enhanced by the circumstances, and 
his action caused Michael Longridge two years later 
to lend him valuable support in the establishment of 
his engine-building works at Newcastle.* 
But the debt to Birkinshaw for his practical im- 
provement has never been fully acknowledged 
realised. It is most fitting that it should be so during 
the present Centenary Celebrations, when by common 
consent the Stockton and Darlington Railway 
accepted as the first “ crystallisation ” of the modern 
railway system,t though by no means the first railway. 
The next important exhibit in historical sequence 
consisted of some original documents and bills relating 
to the Liverpool and Manchester Railway. They in- 
cluded an MS. estimate of the costs of construction, &c., 
signed by George Stephenson. Particularly interest- 
ing are the figures relating to the estimated and actual 
cost of the land, £100,000 and £95,305 respectively. 
The latter sum, for 30 miles of land, does not seem 
excessive. But the figures for the cost of surveying 
and parliamentary expenses together, £10,000 esti- 
mated and £157,341 actual, are significant, and they 
suggest that it was not so much the extortion of land- 
owners as of lawyers which put up the cost of rail- 
ways. The “‘ Shareholders’ Manual ” exhibited, giving 
the total costs per mile of the first forty-six English 
railways, shows an average of about £28,000 per mile, 
while two particular lines, the London and Green- 
wich and the London and Blackwall, cost £266,322 
and £288,177 respectively. 
After the exhibit on the Liverpool Railway, the 
eye naturally followed the beautiful series of litho- 
hs from Bourne’s “ London and Birmingham 
Railway,” which can only be appreciated properly 
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*See “A Century of 

Stephenson and Co.,”’ p. 65. 
f See ** The Railway Centenary; A Retrospect,’ by Randall 
Davies, p. 1. Also pp. 10, 11 for a full transcript of George 
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Stephenson's “* Observations on Edge and Tram Railways.” 





PATENT FOR MALLEABLE IRON RAILS 


diameter, and capable of supporting at the break- 
ing point about 20 tons. Let us suppose a loco- 
motive engine with one pair of wheels on one of the 
cross beams, weighing say nearly 6 tons, that is 
3 tons on each perpendicular bolt. From this it 
appears that the bolts at the breaking point are 
only 6} to 7 times stronger than the ordinary 
weight to which they are subjected. 

“This is far below what it ought to be. The 
best bridges in this country; especially suspen- 
sion bridges, are 20 and 30 times the ordinary 
weight, and I am satisfied this is quite low enough 
for Railway Bridges.” 

Following the London and Birmingham Railway, 
another series, of less artistic merit, showed the works 
of the Leeds and Manchester Kailway, and drawings 
from Brees’ “‘ Railway Practice,” in their proper 
relation, gave dimensioned particulars of bridgework 
on various lines, and showed the further development 
and improvement of the permanent way by the 
adoption of the parallel rail. 

Birkinshaw’s rail, by an ingenious method of 
double rolling, had been fish-bellied between each pair 
of sleepers, just as the old cast iron rail which it had 
superseded. Later experiments by Barlow and others, 
and much thought devoted to the subject, had resulted 
in the parallel section generally adopted. By 1840 the 
modern permanent way had been crystallised. The 
drawings exhibited were arranged to show the 
rapid technical development between 1830 and 1840, 
and a series of Bradshaw’s Time-tables and three maps 
showed the growth of the system up to 1851. 

Many original letters recalled to us both early 





* See “‘ Railway Practice,” Brees, 1856, plates 7 to 14 and p. 
18. ‘“* This (Bridge over the Regent's Canal) is one of the boldest 
specimens of construction on the whole liae, the Railway being 
entirely suspended by attached rods. We believe it is the first 
application of the suspension principle to carry locomotive 
engines and trains as used upon a Railway.” 
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engineers and the contractors who executed their 
designs in works which remain to-day to remind us 
of a technical skill equalled only by their courage. A 
portrait of John William Nowell, born 1806, died 1851, 
called attention to one firm alone which had been 
engaged between 1831 and 1846 on ten new lines, 
beginning withythe St. Helens and Runcorn Gap 
Railway in 1831, and had made no less than five 
tunnels. The founder of the firm, Joseph Nowell, 
was engaged in the construction of the Watford 
section of the London and Birmingham Railway, and 
was one of those faced with ruin by the difticulties 
encountered in the Kilsby Tunnel, but relieved by 
Robert Stephenson’s arrangement with the directors, 
when the railway company decided to take over and 
complete the works. 

\ petty-cash and wage book belonging to William 
Shaw—-one of Nowell’s foremen, and afterwards a con- 
tractor and builder of the five-arch bridge at Watford 

records the wages of the period paid to * navys ” 
and craftsmen generally. 

Intimate correspondence 
great engineers of that classical time 
of insight into their very human interests. 
Stephenson, in a letter, criticises the man who pro- 
poses to carry a lme to Edinburgh over what became 
the West Coast route—he dubs him a “fool.”’ In 
recommending an engineer to carry out another 
survey, he remarks that the persons interested ** may 
feed him,” but will not pay him. Robert Stephenson, 
writing to Harrison, recommends one of his own 
assistants for a post in the North, “ because he is in 
love with a young lady in Gateshead.” Brunel 
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writes asking for someone who can put on paper the | 


many schemes in his mind. So far, he says, he has 
had only his own hand to help him. They all seem 
very lovable men, and we nay measure their greatness 
by the pains they generally took to soften their 
severest criticism. The letter from Robert Stephen- 
son from which we have quoted above is, when read 
as a whole, a masterpiece in the sugaring of a pill. 

Space precludes any reference to other exhibits of 
social, historical and technical interest, but we must 
the refleetion that more exhibitions of this 
kind in the past might have led to a more general 
appreciation among Englishmen of their great heritage 
in such things. Had there been such an appreciation 
widely expressed, it might not have been possible 
for the late Sir David Salomons to say to the writer 
of this article, some years ago, that his magnificent 
collection of railway prints would be bequeathed to 
Paris, where it would, he thought, be better appre- 
His will, recently published, confirms the 
fact of an irreparable loss—to the extent of which this 
exhibition of Mr. Briggs’ collection may awaken us. 
For this, as well as the pleasure he has given, all 
engineers should be grateful to him. 


rece rd 


ciated. 








The New High Power Wireless 
Station at Daventry. 


On Monday evening last the Postmaster-General 
formally service the new trans- 
mitting station which has been erected near Daventry 
by the British Broadcasting Company, Ltd. This 
station, which is the greatest broadcasting station in 
the world, is to take the place of the company’s ex- 
perimental station at Chelmsford, is to operate 
with the same wave length—1600 m.—and its call 
number is to be the same—5 X X. Its programme 
will, ordinarily, be relayed from London by Post 
Office land line, but a small studio has been provided 
for use when required, as it was, for example, on the 
occasion of the opening ceremony. 

By the courtesy of the British Broadcasting Com- 
pany, we are enabled to reproduce herewith and on 
page 116 views of various parts of the establishment, 
and we have abstracted the particulars given in what 
follows from a description of the station by Captain 
P. P. Eckersley, the company’s chief engineer, which 
appears in the issue of Radio Times for the 24th inst. 

The station is situated on Borough Hill, about a 
mile south of Daventry, where there is a flat plateau 
of 58 acres in extent, at an average height above sea 
level of 650ft. 
come of a desire to cover a wider area of land than was 
possible from Chelmsford, and in obedience to the 


put into wireless 


tipulation that the station must be placed to the | 
north of a line drawn between the Severn and the | 


Wash. Certainly, as regards the centrality of its situa- 


tion no place could have been better chosen from the | 


point ot view of covering as much land and as little 
sea as possible. If a circle with its centre at Daventry 
cover any considerable area of water at two places 
only, namely, The Wash and the eastern part of the 
Bristol Channel. Other points where water is covered 
Spithead, the Solent and Southampton Water, 
and the upper’ estuaries of the Thames, Mersey and 
Dee, but taken altogether it appears to us, though ‘we 
have taken any exact measurements, that, 
omitting the rivers, the water surface coming within 
the circle does not represent 5 per cent. of the whole. 

The transmitter employed is of 25-kilowatt capacity 
and the total floor space of the building which has 
been erected to contain it and the other necessary 
machinery and apparatus is 7424 square feet, of 
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which 3260 square feet are occupied by the actual 
transmitting apparatus. In addition to the main 
wireless room, there are a machine room, an amplifier, 
a battery and instrument rooms, as well as the studio 
and two offices. 

There are two separate earth systems, one being 
for the machinery and for the framework of the wire- 
less apparatus, the other being the main wireless 
earth. The latter is composed of a ring of zine plates 
arranged in a 100ft. circle from the lead-in insulator. 
The former is made with three strips of copper sheeting 
buried in the ground, and running the whole length of 
it, connecting strips being led up at intervals as 
required. Just below the lead-in insulator of the 
main wireless earth, there is a copper band, from which 
radiate thirty-six wires, arranged at intervals of 
10 deg. apart, which are carried to LOft. poles on the 
cirewnterence of the 1l00ft. and thence led 
down to connect to the zine earth plates. A good 
symmetrical earth has been thus obtained. 

"The aerial system is held up by two triangular steel 
masts, each 500ft. high, and each provided with three 
sets of stays. The masts are 600ft. apart, and the 
power house stands midway between their bases. 
A “'T” type sausage aerial has been erected. The 
horizontal portion, which is 600ft. long, contains ten 
wires, while the vertical portion contains six wires, 
which are spaced equally round the circumferences of 
hoops, 5ft. 6in. in diameter. It is interesting to note 
that, owing to the high elevation of the ground, the 
tops of the masts are actually higher above sea lev el 
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THE STATION AND ONE OF THE MASTS 


than are the masts which are used at the new Post 
Office station at Hillmorton, and which can be seen 
quite distinctly from the Daventry site. The Hill- 
morton masts are, we may say in passing, no less than 
820ft. high. The whole of the work of the aerial and 
systems at Daventry was carried out under 
by the Radio Communication Company, 
Ltd. Owing to the considerable length of the down 
lead four stays are used to prevent it from swaying. 
The transmitting apparatus, which was designed 
and made by the Marconi Company, ts built up on the 
unit system, the apparatus for each separate opera- 
tion being self-contained and carried in a separate 
aluminium framework. The various frameworks are 
enclosed by a steel railing, and access to the apparatus 


}can only be obtained through one safety gate, the 
and a radius of 100 miles be drawn, it will be found to | 


opening of which renders it impossible for power to 
be switched on to the apparatus. The machinery 
room contains the main power switchboard and eight 
machines of various types which supply the power to 
operate the wireless apparatus. Only five machines 
will work at the same time, the remaining three’ acting 
as stand-bys. The energy for operating the machines 
is taken to the site by duplicate cables. It is obtained 
from the Northampton Electric Light and Power 
Company's station, which is 12 miles away, and is 
11,000-volt, three-phase current. The pressure is 
reduced to 375 volts in a separate transformer sub- 
station building. The control of all the apparatus 
is effected from a table in a corner of the transmitting 





room, and everything can be put out of action by the 
pressing of one button, should a fault develop. A 
modified choke control circuit, designed to overcome 
the necessity for a clumsy choke, is used with the usual 
drive circuit to ensure constancy of wave length. 
The transmitting room also contains machinery for 
pumping to a tank in the roof the water which is used 
for cooling the valves. In the same room at one end 
there are a small workshop and stores. The machine 
room is equipped with an overhead travelling crane. 

In the amplifier room are the amplifiers, by which 
the electrical impulses received over the land lin 
from London are amplified before being fed to the 
modulator panels in the transmitting room. In an 
adjoining room are the batteries for the amplifiers 
and arrangements for charging them, everything 
being in duplicate, so as to reduce the chance ot 
breakdown. The special line amplifier employed was 
designed by the Western Electric Company, im co 
operation with the British Broadcasting Company 
and the Post Office engineers, who, Captain Eckersley 
states, did all they could to provide the best lines 
at their command. Many experiments had to be 
made on the land line to secure the best quality 
transmission. 

It is anticipated that at a distance of over 100 miles 
from the new station listeners with crystal sets will 
be able to receive the programmes. The residents in 
the area enclosed by a circle drawn at a radius of 
100 miles from Daventry are said to mumber 
22,000,000, or roughly half the population of these 
islands. Now that the new station is at work, nearly 
90 per cent. of the population are within crystal 
reception range of one or other of the company 5 
broadcasting stations, while about 60 per cent. are 
now provided with alternative services capable of 
crystal reception. The British Broadcasting Company 
states that it has received very many letters bearing 








LOOKING UP INSIDE A MAST 


testimony to the excellent reception at widely sepa 
rated points. So far we have not heard that any 
districts have suffered by the removal of 5 X X 
from Chelmsford to Daventry. It was thought 
possible that listeners in the south-eastern counties 
and in eastern Norfolk and Suffolk might be affected 
by the change, and have cause for complaint, but that 
fear appears to have been groundless. Indeed, good 
reports have come in from such places as Hastings, 
Folkestone, and Deal, while distant points on the 
Continent tell of improved reception. In any case, 
a great deal more land is covered than was served 
by Chelmsford, and if there be some who are worse 
off than they before, there are very many 
more who are gainers, though perhaps that may be 
no consolation to the sufferers. 

The opening performance of the new station was, 
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Success, 


as far as operation was concerned, a great 
In London the reception was excellont. 





THE extravagances that competition between the com- 
panies Jed to and the redundancies now produced by 
grouping are made very manifest by the announcement 
made by the London, Midland and Scottish Company that 
it has 1,100,000 square vards of space in its warehouses 
available for leasing to business firms as branch depdts, 
to be manned by the latter's own staffs. This would, it is 
observed, enable traders to keep large stocks of goods at 
what would be tantamount to their own railheads, whenc« 
immediate delivery could be made to ajl parts of the 
country. It is fair to the companies to say, although the) 
make no mention of the fact, that warehousing for privat« 
firms has always been part of the railway companies 
business; particularly has this been the case with ale, wool 
and cotton. 
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A New Graving Dock at Sunderland. 


A NEW graving dock and fitting-out quay, which on 
Tuesday afternoon, July 28th, was formally opened by 
Sir Joseph Lowrey at the South Dock Yard of T. W. Green 
well and Co., Ltd., of Sunderland, should prove impor- 
tant acquisitions to Wearside shipbuilders and to the larger 
hips which visit the port of Sunderland. Apart from this 
the part of the river has been much 
mproved by the clearing away of the old quays and fore 
hores at the front of the new quay wall, which work has 
been carried out by the Port Commissioners. In building 
the new dock and quay for Messrs. Greenwell, plans pre- 
pared by the consulting engineer, Mr. William Simpson, 
M. Inst. C.E., were worked to, and the work just completed 
really forms a part of a comprehensive scheme for the 
of the lower part of the river, which Mr. 
Simpson prepared in 1919, when he was chief engineer to 
the Port The contractors for the work were Sir William 
\rrol and Co., Ltd., of Glasgow and London. 

The plans were approved in August, 1922, and work 
was begun in the October of that year. It was decided 
lirst to build the entrance and the 550ft. quay wall, so 
that as soon as they were completed, work on the excavation 
of the main body of the dock could be begun without the 


rdvantage, lower 


mprovement 


necessity of constructing a cofferdam. Meanwhile the 
River Wear Commissioners commenced to remove the 
old quays and foreshores in front of the new fitting- 
out quay, and this clearing work when completed, 
threw the new quay into the water space. Altogether 
ome 170,000 tons of material were removed from the 


(lock, and over 52,000 tons of concrete were used in its 
luilding. The main body of the dock was finished in the 
\pril of this year, after which the repair shops, yard and 
railway connections were completed. 

The Dock and Fitting-out Quay.—When fixing the size 

{ the new dock, it was sought to meet the requirements of 
the largest vessels visiting the river or likely to be built 
in Wear yards. For this reason a dock capable of accom- 
modating a 515ft. vessel was decided upon, with a width 
at the entrance of 75ft. The entrance is closed by a pair 
of steel dock gates, each of which weighs about 92 tons. 
Che gates are opened and closed by electric winches. As 
the dock is situated quite close to the mouth of the river, 
ships may be docked at any state of the tide, and the total 
depth of the water over the sill is 26ft. at high water and 
| Ift. 6in. at low water, with a depth of 5ft. from the bottom 
of the dock to the top of the granite sill. When filled with 
water at normal high tide and without a ship within it, it 

calculated that the dock holds some 7,500,000 gallons 
water, which the two dock pumps working together 
an pump out inside 2} hours. It may he mentioned that 

ill foundations were carried down to solid rock, which is 

t the magnesian formation. Half the quay 
Vall towards the river mouth was, on account of the exposed 
ituation, founded on double-well monoliths, 
vhich were generally 20ft. long with a width of 12ft. 3in. 
rhe accompanying illustration shows a view of the dock 
ooking from the gates towards the end, which was taken 

hortly before its completion. 

The Pumping Machinery.—As previously mentioned, two 
dock pumps are installed. They were supplied by Drysdale 
ind Co., Ltd., of Yoker, and are 36in. twin ‘“‘ Bon Accord ” 
pumps, each with a rated output of 30,000 gallons per 
minute, when running at a speed of from 485 to 490 revolu- 
‘tons per minute. Each is coupled direct through a flexible 
oupling to a 280 brake horse-power three-phase motor, 
lesigned for 440 volt current and a periodicity of 50 cycles. 
The pumps are complete with suction pipes and strainers, 

nd the discharge pipes are’ fitted with hydraulically- 
perated main valves and reflux valves. A smal! pump 
lriven by a 5 brake horse-power motor supplies bydraulic 
power at 700 Ib. per square inch pressure for operating the 
main valves \.drainage pump, designed to discharge the 
from the dock, ms fitted, and has an output 
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of about 2000 gallons per minute against a head of 40ft.; 
the ballast pump is generally similar in design, and is 
designed to deal with 1000 gallons per minute against a 
head of about 60ft. Each of these pumps is driven by 
duplicate 35 brake horse-power motors, and when working 
in series the pumps can deal with 100ft. head. An elec- 
trically-driven exhauster is used to remove air from the 
centrifugal pump at starting. Inside the pump room a 
water level indicator is fitted. The main switchboard in the 
pump room is carried on a side platform and is combined 
with a stairway giving access from the pump room doorway 
to the floor. An overhead crane serves the machinery 
room, for erection and repairs. In the lower part of the 
room a sump pump driven by motor is fitted, which removes 
any water which may collect in the room 

The Dock Crane.—_-Very careful consideration was given 
by Messrs. Greenwell and Co. to the question of the type 
of dock crane which would best fill their requirements, 
and finally a crane capable of :neeting the following con- 
ditions was decided upon. The lifting capacities are as 
follows :--40 tons at 40ft. radius at a speed of 10ft. per 
minute ; 25 tons at 65ft., with a lift of 15ft. per minute ; 
10 tons at 90ft., at 40ft. per minute ; and 5 tons at 117ft., 
at a lifting speed of 80ft. per minute. The crane is also de- 
signed to slew through a complete revolution in 2 minutes, 
and to travel at a speed of 50ft. per minute. Four motors 
are fitted, three of 40 brake horse-power and one of 20 
brake horse-power, designed for a speed of 700 revolutions 
per minute. A*feature of the crane is its massive con- 
struction. It is supported on four bogies, each of which 
is mounted on four centre-flanged wheels, for 23ft. rail 
centres. All the bogies are provided with trunnions, so that 
the pressure is equally distributed over all the wheels. The 
main carriage is so arranged that a large enough opening is 
given for ordinary rolling stock to pass beneath the crane. 
The crane was built by Samuel Butler and Co., Ltd., of 
Stanningley, and the Sunderland Forge and Engineering 
Company, Ltd., of Sunderland, supplied the motors and 


switchgear. The same firm supplied the electric winches 
for opening the dock gates with the controllers and operat- 
ing gear. 


Dock and Repairing Yard Equipment.—The usual facili- 
ties for electric power and lighting, compressed air, steam, 
water and fuel oil are fitted to the dock, and at intervals 
special connection boxes from which flexible cables can 
be led are constructed. The existing shops have been 
remodelled, and electric motors fitted to drive the line 
shafts in the fitters’ and platers’ shops, as well as for new 
machines, such as shears, punches, plate benders, &c., 
which have yet to be installed. 

The air compressing plant is installed in the sub-station 
in which the transformers and switchgears for the 5000-volt 
bulk supply from the Corporation power station is placed. 
Current for operating the dock crane, pumping plant and 
motors is supplied at 440 volts pressure. There are three air 
compressors, designed for 100 lb. per square inch pressure, 
one of 750 cubic feet per minute capacity, built by Belliss 
and Morcom, Ltd., and two 450 cubic feet machines, by 
Messrs. Broom and Wade. All the compressors are motor 
driven. Other electrical plant comprises a 50-kilowatt 
direct-current generator driven by a 50 brake horse-power 
motor, which serves to provide the dock lighting and can 
also be employed for welding purposes if so desired. The 
dock is well served by rail connections, both to the com- 
pany’s system and the various shops in the yard and quay. 

The work of electrifying the repair shops, constructing 
the sub-station, and installing the pumping plant and 
crane, was carried out to the plans and specifications of 
the consulting engineers, Messrs. W. C. Mountain, Son 
and Wood, of Newcastle-on-Tyne. The undertaking we 
have described reflects great credit upon the owners, who, 
in a time of great depression, have reconditioned their 
vard and provided a graving dock and repairing quay which 
will greatly enhance the facilities of the Port of Sunderland. 

Last week the 412ft. motor ship Silveray, built by 
Thompson and Sons, Ltd., of North Sands, Sunder- 
land, and engined by Doxfords, was safely docked, w hile 





on the day of the opening ceremony the 430ft. Hindustan 
was dry docked for Messrs. Common Bros., of Newcastle. 
It is to be hoped that the initiative shown by T. W. Green 
well and Co., Ltd., will receive its due reward by attracting 
new work to the port. 








Iron and Steel Institute. 


THE autumn meeting of the [ron and Steel Institute will 
be held at Birmingham on Wednesday, Thursday and 
Friday, S« ptember 9th, 10th and Lith, 1925. 

The following is the list of papers which it is exper ted 
will be submitted to the meeting : 

(1) J. H. Andrew and R. Higgins, The Dilatation 
Cast lrons during Repeated Heating and Cooling 

(2) M. L. Becker, “* Equilibrium at High Temperature 
in the Iron-Carbon-Silicon System 

(3) D. F High-frequency 
Furnaces.”’ 

(4) E. D. Campbell and J. F. Ross, ** The Chromium-Iron 
Equilibrium in Carbides Recovered from Annealed 2.2% 
per cent. Chrome Steels.” 


Campbell, Induction 


(5) A. L. Curtis, Steel Moulding Sands and the 
Behaviour under High Temperatures.’ 
(6) C. A. Edwards and L. B. Pfeil, The Tensile Pro 


perties of Single Iron Crystals and the Influence of Crystal 
Size upon the Tensile Properties of Tron 

(7) C. F. Elam, The Orientation of Crystals Produced 
by Heating Strained Iron.” 

(8) J. Newton Friend and W. E 
Iron from Richborough and Folkestone. 

(9) R. H. Greaves and J. A. Jones, The Effect of 
perature on the Behaviour of Iron and Steel in the Notched 
Bar Impact Test.”’ 


Thorneycroft, Ancient 


Fem 


(10) L. Grenet, *“* Not on the Tron-nickel and Lron 
cobalt Equilibrium Diagrams. 

(11) H. Karura, Reduction f Iron Ores by 
Hydrogen.” 

(12) J. L. Keenan, Blast-furnace Practice in India, 
with Special Reference to Economy in Coke Consump 
tion.” 


(13) W. R. Martin, * The Davis Steel Wheel and its Manu 
facture in England.’ 

(14) J. A. Mathews, ** Ketained Austenite 

(15) H. Flodin, ** A New Direct Process 

(16) J. H. Partridge, “The Magnetic 
Properties of Cast Iron.”’ 

(17) A. Sauveur and V. N. Krivobok, ** Dendritic Segre 
gation in Iron Carbon Alloys.” 

(18) A. Sauveur and D. C. Lee, ** The Influence 
and of Heat on the Hardness of Iron and Steel.’ 


and Electrical 


of Stram 


The provisional programme of the meeting is as follows 

Wednesday, September 9th, welcome by the Lord Mayor 
of Birmingham and the president of the Birmingham 
Chamber of Commerce at the opening meeting the 
University, Edmund-street. A selection will 
subsequently be read and discussed. The members and 
the ladies accompanying them will take luncheon at the 
Grand Hotel by invitation of the Reception Committee. 
The afternoon will be devoted to visits to works in Bir 
mingham. In the evening a reception and dance will be 
given by the Lord Mayor and Lady Mayoress at the Council 
House at 8.15 

Thursday, September 10th, meeting in the morning at 
the University, Edmund-street, for the reading and discur 
The afternoon will be devoted to visits 
A reception will be held at the 
University, Edgbaston, at 8.30. Sir Gilbert Barling, Bt., 
Vice-Chancellor, and Miss Barling, Principal ©. Grant 
Robertson, M.A., ©C.V.O., and the Dean of the Faculty of 
Science will receive the president, Sir Frederick Mills, Bt., 
the Council and members and their ladies. 

Friday, September 11th, arrangements have been made 
by the Reception Committee for a whole day’s excursion 
to Guy's Cliffe, Kenilworth, Warwick, and Stratford-on- 
Avon. 


at 


ol papers 


sion of papers. 
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CAST IRON FILTER PLATES AND FRAMES. 


Tue British Engineering Standards Association has 
recently issued a specification No. 189, 1925, entitled 
“Cast Iron Filter Plates and Frames,’’ which was pre- 
pared as a result of proposals received by the Joint Com- 
mittee of British Chemical Manufacturers and the British 
Chemical Plant Manufacturers’ Association. Adherence 
to existing practice has been adopted as far as possible, 
with a view to minimising the introduction of fresh cloth 
widths and enabling plates to be used in as many existing 
presses as possible. 

A questionnaire was circulated to all bodies and firms 
so far as possible—which were thought likely to be interested 
in the subject, as it was felt that the answers would provide 
a sufficient nucleus of opinion to serve as a reliable guide 
to users’ requirements. By this means, particulars of 
installations comprising over 800 cast iron presses were 
secured. A suitable range of four sizes was then chosen, 
which covered about 70 per cent. of the above presses, the 
selected sizes being in marked preponderance as compared 
with the very varied range of other sizes comprised im the 
list. Types of plates were then selected which were felt 
to cover the majority of requirements 
Only such features and dimensions as appear necessary 
to efficiency and interchangeability without imposing 
undue limits on individuality have specified. It 
was therefore felt desirable to allow makers a wide discre 
tion in such matters as the design of the filter surfaces, 
handles, heads and closing gear, type of iron used, thick- 
ness and thickness of plate, &c. 

Draft proposals were circulated before issue and com- 
ments were specially asked for, with the result that they 
received a large measure of approval. While it was im- 
possible to provide for every case with a limited number of 
types, it was felt that those selected should cover the large 
majority of ordinary requirements 

The Association is always open to consider the standard 
sation of further types should any sufticient demand be 
expressed. Copies of the specification may be obtained 
from the B.E.8.A. Publication Department, 28, Victoria- 
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Spiral Bevel Gear Planing. 


ue production of spiral bevel gear wheels and pinions 
by a planing process involves the reciprocation of a planing 
tool in a straight line towards and away from the conical 
apex of the gear blank, and the simultaneous rotation of 
the blank continuously in one direction or the other, accord- 
ing as the teeth are to be spiralled to the right or the left. 
Che process cannot be said to generate the teeth. While 
the spiral trend may be truly described as generated, the 
involute or other cross-section of the teeth has to be pro- 
duced by some form of cam or similar motion. 

The process, although simple in its general principle, 
presents some complexity in its practical execution. It 
has the merit, however, ot yielding decidedly more accurate 
results than the pure milling process, its common alter 
native 

We illustrate herewith a 
spiral bevel gear planing machine, known as the Rath, 
which has been perfected and is now being manufactured 
by Alfred Herbert, Ltd., of Coventry. This machine, it is 
claimed, is simple to set up and operate, but in order to 
follow its construction, the general features of the planing 
process which it employs must first be studied. Certain 
of these features are common to the planing of straight 
toothed bevel wheels and of parallel sided helical gear 
wheels. 

If a sharp-pointed tool is moved at uniform speed from 
\ to D-—Fig. |—across the face of a parallel-sided blank 
4 BC D, rotating uniformly in the direction indicated, the 
trace of the tool on the developed surface of the blank will 
be a straight line, such as A F. If the blank is conical, as 
\ B E D, its peripheral speed diminishes progressively 
from the large to the small end with the result that the 
trace of the tool point is not straight, but curved—as 
shown at A G on the developed surface. In practice, it is 
not possible to reverse the motion of the tool exactly at 
the point G. If we allow it to overshoot the work to some 
point H, and then cause it to return idly at, say, twice the 
speed of the cutting stroke, the course followed by the 
tool point will be along the reversed curve H J. With an 
overshoot to K the tool begins its second cutting stroke 
K L, and leaves the trace M N on the work. 

The fact that the trace A G is curved, and not straight, 
is not of much practical importance, so far as the running 
of the finished pinion is concerned. It is, however, of the 
utmost importance that the trace on the mating wheel 
P E BQ should be of similar curvature and slope. This 
result, it is evident, will be completely secured if, the speed 
of the tool on the cutting stroke being unaltered, the 
peripheral speeds of the pinion and wheel while they are 
being cut are equal at all corresponding points on the coned 
surfaces. In other words, the traces will be identical if 
the rotary speeds of the pinion and wheel when they are 
being cut are in the same ratio as the speeds with which 
the two gears will run together when finished. This 
requirement clearly necessitates the provision of a con- 
siderable range of work spindle speeds, if the capacity of 
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of the blank, all the odd numbered traces A G, MN, &c., 
will be cut. If twice the pitch distance goes evenly into 
the circumference of the blank, the tool will register with 
the point A at the end of the first round. Feed might 
then be applied to it, and the odd-numbered traces on the 
second and succeeding rounds cut deeper. When these 
traces have been cut to the finished depth, the tool would 
be withdrawn, and the work indexed round through one 
pitch distance in order that the cutting of the even-num- 
bered traces, R 8, &c., might be begun and completed. 
If, on the other hand, the wheel to be cut has an odd 


FIG. 1 


number of teeth, twice the pitch distance will go into the 
circumference an integra! number of times, and one pitch 
distance over. The tool at the end of the first round will 
therefore not register with the point A, but shortly after 
wards will start at R to cut the first of the even-numbered 
traces RS. Feed in this case would be applied at the end 
of every other round of the work, and the traces would 
be cut without the necessity of indexing the work at half 
time, as in the case of a wheel with an even number of 
teeth. The process would thus seem to place a premium 
on the employment of wheels with an odd number of 
teeth. Actually, however, there is little loss of time in the 


stroke from about jin. to about 1/°,,in. 
We further find that the speed of the tool on the idk 
return stroke is about three times as great as the speed 
on the cutting stroke. The time spent on the cutting strok: 
is thus approximately either 1.5, 0.9, 0.55 or 0.37 seconds 
The cutting speeds therefore range from about 2ft. pe: 
minute to about 21ft. in thirty-six steps, not all of whic! 
however, may be different. In actual practice, this rang: 
of cutting speeds cannot be freely selected from, as wi 
presently be made clear. 


in nine step 


Finally, we have to consider the factors affecting t! 
pitch distance and the number of the teeth cut on th 
blank. The double pitch distance A M—Fig. 1|—is tl 
peripheral length turned out by the work in the interva 
of time occupied by the tool in making one complet 
reciprocation ; that is to say, in traversing the relativ: 
path AGH JIKM. If, then, the work is rotating at 
revolutions per minute and the tool is making m strok: 
in the same time, the angle turned through by the wor! 
while the tool is making one complete reciprocation wil! 
be 22n/m. The double pitch distance A M will therefor: 
be adn/m, and the true single pitch will be half thi 
amount. Dividing the circumference of the large end b 
the single pitch, we get 2 m/n as the number of teeth. 

The three variable factors so tar dealt with which ar 
under the control of the operator are (a) the length «| 
stroke of the tool, (6) the number of strokes made by tly 
tool per minute, and (c) the speed in r.p.m. of the work 
In the machining of a given pinion blank, the width of th 
blank face sets a minimum value to the length of strok: 
of the tool. Let us suppose the stroke length is chosen at 
something in excess of this minimum. With this facto: 
tentatively fixed, the operator next selects the number o! 
strokes per minute to give a cutting speed suitable for th: 
material being operated upon. With the strokes px 
minute settled, the rotary speed of the work is aut: 
matically fixed by the number of teeth required on tly 
blank. It may happen that these factors being fixed, th 
form and slope of the spiral trace given by them are not 
quite what they should be. Correction, if not too muc! 
is required, may be sought by simply increasing or ck 
creasing the length of stroke of the tool. An alteration i: 
this factor leaves the pitch and number of teeth unaffecte| 
and, within reason, does not greatly affect the cuttin, 
speed of the tool. The change, however, varies th 
amounts GH, J K—Fig. 1—by which the tool ove: 
shoots the work, and therefore varies the slope of the trac: 
In Messrs. Herbert's machine the overshoot, so far as thy 
operator is concerned, is fixed at */,,in., so that it is not 
within his power to vary the slope and form of the trac: 
in the manner indicated. 

If the mating wheel is an exactly similar pinion, tl« 
machine settings, once they have been satisfactorily found. 
will not be disturbed. If, however, a wheel is required 
which when mated with the pinion will give a speed reduc 
tion ratio of R to 1, the rotary speed of the work spindl 
must be changed. In order to cut R times as many teet!) 
as before, the ratio 2 m/n must be made R times as great 
The spindle speed » must therefore be reduced to 1/Rth 


ite former value. This alteration, if no change is made in 








FIGS. 2 


the machine as regards the number of gear ratios which it 
will cut is not to be unduly restricted. It is to be noted 
that the capacity in this respect with a given number of 
work spindle speeds will be multipled if a range of speeds 
is provided for the tool. In general, however, the tool 
speed has to be chosen to suit requirements other than the 
attainment of a given spiral form of the traces or teeth. 

If the overshoots G H, J K were zero, and if the return 
stroke H K were effected at infinite speed, the beginning 
M of the second trace would lie radially below the end G 
of the first. The fact that the tool overshoots the work, and 
the fact that the return stroke is effected at finite speed, 
both act to displace the point M to the right of the radial 
position. In the practical working of the pinion, however, 
continuity of tooth action requires that the point M should 
be to the /eft of the radial position, in order that each tooth 
may overlap its immediate successor. It is clear that 
such overlap as between the traces AG, M N cannot be 
secured unless the work is stopped end rotated backwards 
through a certain amount during the period occupied by 
the overshooting and return movements of the tool. 
Such interruption in the motion of the work can be avoided 
if the trace M N be regarded not as the second, but as the 
third one. Thus, let A M—or G N—be made equal to 
twice the desired pitch distance. Then, on the first round 
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machining of an even-toothed wheel, and there need be 
no decrease of accuracy. 

The next point to consider is thespeed of the tool. It 
is to be noted that the speed with which the tool moves 
on the cutting stroke is not the same thing as the speed 
with which the metal is cut for the latter is the resultant 
of the tool speed and the peripheral speed of the work. 
Further, since the peripheral speed of the work decreases 
as the smal! end is approached, the actual cutting speed 
is less at the end than at the beginning of the trace. So 
far, however, as the practical selection of a suitable cutting 
speed is concerned, little or no trouble will be caused by 
assuming that the work is stationary, and that the true 
cutting speed throughout the stroke is equal to the speed 
of the tool. Thus, for the conditions represented in Fig. 1, 
if the speed of the tool be represented by 29, the true 
cutting speed at the beginning of the stroke is about 32, 
and at the end about 30. 

The speed of the tool can conveniently be resolved into 
its two factors, the number of strokes made by the tool 
per minute and the length of its travel. Turning to Messrs. 
Herbert’s machine, we find that by means of change 
gearing, the operator can control the tool to make either 
30, 50, 80 or 121 strokes per minute, and that by means 
of a series of nine sets of cams, he can vary the length of 


OF THE HERBERT SPIRAL BEVEL GEAR PLANING MACHINE 


the length of stroke or the speed of the tool, 1s imcidentalls 
exactly that required to generate precisely similar traces 
on the wheel and pinion. Since the widths of the wheel 
and pinion faces are the same, no change is called for in 
the length of stroke of the tool, even if such change were 
permissible. Moreover, since the speed of the tool and the 
peripheral speed of the work are‘ the same as previously 
the true cutting speed remains at its former value. 

It should now be clear that while the design of a spiral 
bevel gear-cutting machine presents some nice problems 
in such matters as the ranges of speeds which should be 
provided, its operation and control in the workshop aré 
relatively simple. The operator's task can be still further 
simplified by the provision of data sheets and tables 
covering the selections to be made for all wheels an¢ 
pinions within the capacity of the machine. 

The Herbert machine is equipped to cut bevel gears with 
any number of teeth from 10 to 100, and to turn out mating 
pairs of any ratio between 1 tol and 1 to 7. It is designed 
to operate on blanks that have previously been roughed 
out, either on a universal milling machine or on itself, 
by means of a modified form of tool. The blank is mounted 
on an arbor inserted in the nose of a horizontal spindle A 
—Fig. 2-—additional support being obtained, if required. 
from a steadying arm B. Facing the blank is a turret C— 
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Fig. 3 
which the tool D is mounted. 


carrying a horizontally reciprocating slide or 
The angle at which the too! 


reciprocates relatively to the centre line of the work spindle 
is not 90 deg., but is made to suit the conical angle of the 


blank being cut. For this purpose, the turret as a whole 


is mounted to turn about a central vertical axis, and is 
equipped with a circular vernier scale on a portion of its 


edge. The machining operations begin on the upper edge 
of that gash in the blank which is substantially hori 
vontal on the side nearest the observer in Fig. 3. 
succession, the upper edges of the succeeding gashes are 


machined until at the end of the first or the second round 


- holder. 
In 
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1 F bears against the roller H and G against a similar roller 
| opposite, but obscured. Cam F returns the slide at about 
thrice the speed at which cam G advances it on the cutting 
stroke. Nine different pairs of cams F G are provided, 
» so that the length of stroke of the tool may be adjusted to 
suit different face widths. The position of the stroke may 
be varied to suit blanks of various diameters by adjusting 
» the position on the slide of the block carrying the tool 
A scale and pointer are provided to facilitate this 
setting. 

: On the idle return stroke H K-Fig. 1—the tool has 
to be withdrawn clear of the blank face, for, as the diagram 








FIG. 4—-TURRET 


according as the blank is to have an even or an odd 
teeth—feed is applied and the cutting of the 
upper edges of the gashes is carried a step farther. When 
the whole series of upper faces has been machined to the 
finished depth, the tool holder is replaced by a corres 
ponding one carrying a tool of the opposite hand, and 
similar manner the bottom faces of the gashes 
ire machined. For a completely equipped machine, 
a considerable number of top and bottom tools are 
provided, for when the pitch to be cut is small, the 


number of 


in a 


clearance available demands a thin-pointed tool, while | 


if it be large broad-pointed tools are necessary in 
order that the trough surfaces at the foot of the gashes 


may be properly machined by the overlapping action of 











FIG. 5-TOOTH PROFILE 
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the top and bottom tools. In addition, the number of 
tools provided has to be duplicated if both right-hand and 
left-hand spiral teeth have to be cut. Theoretically, a 
tool with a perfectly sharp point is required. The round- 
ing and widening of the point introduce a discrepancy, 
which, however, is almost completely counteracted by 
slightly off-setting the tool. 

A detail view of the turret and tool slide is given in 
Fig. 4. The slide E carrying the tool holder and tool D 
is reciprocated by means of the pair of cams F G, of which 





AND TOOL SLIDE 


suggests, it is quite impossible to accommodate the return 
| motion within the roughed-out gash shown shaded. The 
relieving motion is obtained from the raised surface J— 
Fig. 4—on the cam driving wheel face. This surface during 
| a third or so of each revolution of the wheel to which it 
is attached makes contact with a roller K on an arm at the 
end of a shaft L. This shaft passes inside the tool block, 
and is there fitted with a finger. The tool holder D is not 
fixed rigidly on the tool block, but is attached to a clapper 
mounted to pivot horizontally within the block. With this 
| clapper the finger on the shaft L engages. When, therefore, 
| the roller K is pressed back by the face J, the finger rocks 


the clapper to the rear and allows the tool to clear the work 
on the return stroke. The clapper is moved forward into 
the cutting position by the force of a spring. 


— 


ae 
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in machines for planing the teeth of parallel-sided spur 
gears is apt to be cumbersome, because a pair of formers 
is required for each tooth number and each pitch. For 
straight and spiral toothed bevel gears, however, the matter 
is simplified by the fact that the pitch need not be con- 
sidered and by the fact that one pair of formers can be 
used over a short range of ratios without introducing 
any material error. 

The manner in which the formers control the feed motion 
of the tool can be readily explained by reference to the 
diagram—Fig. 6. For the sake of simplicity we shall 
suppose that the gear being cut is a straight toothed bevel 
pinion. The fact that in practice the work is rotated in 
order to give a spiral form to the teeth does not affect the 
principle of operation. The tool, suggested at P, is driven 
to reciprocate on an arm Q mounted on a turntable, which 
can rotate about an axis through R perpendicular to the 
plane of the paper. The arm Q at the outset is set parallel 
with the cone line RS of the blank, and the blank is 
advanced by hand motion until the apex of its cone lies 
on the axis of the turntable. The arm Q, as indicated in 
the diagram, can rotate not only about the vertical axis 
through R but also about a horizontal pin supported by 
the turntable.¢ The axis T T of this pin lies at the same 
height above the turntable as the centre line of the work 
spindle. It therefore intersects the vertical axis through 
R at the same point as the apex of the gear cone. 

With this arrangement and setting of the parts it is 
clear that the first cutting stroke of the tool would, if con 
tinued, pass through, as is desired, the conical apex of 
the blank. After the first stroke the tooth is cut to depth 
by applying rotary feed to the arm Q about the vertical 
axis through R. It is clear that the arrangement secures 
the desired result, that on the last cut U R and on all the 
intermediate cuts the stroke of the tool would, as on the 
first cut, pass if continued through the conical apex of the 
blank. The flank of the tooth as thus cut would, however, 
be plane. To give it the required involute or other cross 
sectional form, the arm Q is moved about the axis T T, 
at the same time as it is fed inwards about the axis R. Ii 
we suppose that the diagram-—Fig. 6—represents the 
cutting of the upper surface of the tooth, then the required 
motion of the arm about T T is an upward lift. This motion 
is contributed by the convex former M—Fig. 5. Similarly 
the concave former N supplies the downward motion of the 
arm Q when the lower tooth flank is being cut. It will 
thus be gathered that with the tool slide carriage suitably 
counterweighted, feed applied to the turret to cause it to 
turn about its vertical axis is by the action of the formers, 
accompanied by a controlled rise or fall of the tool about 
the horizontal axis. Since the horizontal and vertical axes 
intersect at the apex of the gear cone, the motion of the 
tool slide carriage about the horizontal axis does not 
disturb the essential requirement that all strokes of the 
tool if continued shall pass through the apex. It is of 
interest to note, however, that the settings may be altered 
so as to produce gear wheels that will bear hard at the 
large or small end, and give correct tooth contact when the 
mounting yields under load. 

The feed motion required, it will be gathered, is simply a 
small angular movement of the turret about its vertical axis 
at the end of every or every other complete turn of the work, 
according as the gear wheel being cut has an even or an 
odd number of teeth. With this motion the tool will be 
fed to depth, and, through the agency of the formers, will 
be fed to follow the required profile of the tooth section. 
The rotary feed motion is apphed to the turret through an 
internal gear ring attached to its base, with which ring a 
pinion driven by the shaft W—Fig. 3—engages. This 
shaft extends into a feed box, the interior of which is 
shown in Fig. 7. Motion at the correct instant is com- 
municated to the feed shaft through the agency of the 
ratchet wheel X, the angular movement of which at each 











FIG. 6 DIAGRAM 


We have now to consider the manner in which the in- 
| volute or other form of profile is given to the tooth cross 
| section. As already indicated, the cross-sectional form is 
| not generated, but is controlled by the use of appropriate 
| formers. These formers are shown at M N—Fig. 3— 

and in detail in Fig. 5. Former M is in use while the top 
| faces of the teeth are being machined, and former N 
| while the bottom faces are being cut. The formers bear 
| against a roller on a carriage embracing the tool slide, 
| and tilt it upwards or downwards on the turret body about 
| a horizontal axis. They are mounted on a plate which 
ean be indexed into position. In the complete machine 
| equipment, twenty-two pairs of formers, suitable 
| for @ pressure angle of 14} deg., and a like number 
|for a pressure angle of 20 deg. are supplied. The 
| range of formers provided is required to meet varia- 
tions in the number of teeth to be cut. The use of formers 





ILLUSTRATING FEED ACTION 


stroke of the pawl can be adjusted to vary the amount of 
rotary feed applied to the turret. To the right of the 
ratchet wheel the feed shaft carries a double dog clutch, 
which engages the feed shaft either with the ratchet wheel 
or with a power motion furnishing a rapid return to the 
turret when the teeth have been cut to depth. The 
mechanism shown to the left of the ratchet wheel can be set 
to trip the clutch and bring the rapid return into action 
after any given amount of feed has been applied to the 
turret. The mechanism re-sets itself when the feed 
movement has been resumed. 

The change wheels shown above the feed mechanism in 
Fig. 7 communicate the rotation to the work spindle. At Y 
is shown a fine toothed clutch, which when eased permits 
the work to be advanced by one pitch distance, as we have 
explained has to be done in order to cut the intermediate 
teeth of a gear wheel having an even number of teeth. 
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This same clutch also serves to advance the work by one 
tooth thickness when the top flanks having been machined, 
the tool is changed for the machining of the bottom flanks. 

The communication of power to the pinion V-—Fig. 4—— 
requires some notice. This pinion, by means of change 
wheels inside the box Z—Fig. 3—can be driven at any one 
of four speeds, in order to reciprocate the tool at either 
of the four ratios mentioned above. The motion is trans- 
mitted from the box Z through a horizontal shaft to bevel 
pinions, of which the axis of the second is coincident with 
the vertical axis of the turret. The drive is then carried 
upwards to a second pair of bevel pinions, of which the 
axis of the second is coincident with the horizontal axis of 
the tool slide carriage. A simplified diagram of the drive 
is included in Fig. 6. The two right-angled bends in the 
i(trive are necessary in order to transmit the motion from 
% to V without disturbing the freedom of the turret to turn 
about the vertical axis R R and that of the tool slide 
carriage to turn about the horizontal axis T T. 

This simple drive, if used as described, would, however, 
destroy the whole value of the machine. Let Z for a 
moment be imagined held stationary. Then bevels 1, 2 
and 3 also being stationary, rotary movement of the turret 
about the axis R R would cause bevel to rotate on 
hevel 3, and so communicate a partial stroke movement 
to the tool slide through the pinion V. Similarly with Z 
stationary, movement of the tool slide carriage about the 
horizontal axis would cause pinion 4 to turn on the 
stationary pinion 3 and, as before, communicate a partial 
stroke movement to the tool. It will therefore be seen 
that the feed movements about the axes R R and TT 
apply an incidental movement to the tool, with the result 





FEED BOX INTERIOR 


that the position of the tool on its stroke at any instan 
is not solely determined by the motion communicated to 
the wheel Z. There is thus a gain or loss of motion which 
would result, if permitted, in the tool getting out of step 
with the work. 

Che remedy consists in applying differential gear trains 
at two points in the transmission, namely, between the 
bevels 2 and 3 and between the bevel 4 and the pinion V, 
as indicated diagrammatically on the right hand of Fig. 6. 
It will be gathered that Z being supposed fixed as before 
the disturbance communicated to the pinion V by rotation 
of the turret about the vertical axis R R is compensated 
by a counter rotation of the differential shaft 55. Similarly 
the counter rotation of the differential shaft 66 compensates 
the disturbance communicated to the pinion V by the 
tilting of the tool slide carriage about the horizontal axis 
= as 

We have now dealt with the principa! features of the 
Limitations of space and other factors preclude 
our description of certain minor but interesting details 
largely connected with its handling and setting. It cannot 
be denied that the planing of spiral bevel gear wheels 
involves some difficult problems, and that it calls for a 
machine of considerable mechanical complexity. The 
results achieved by it are essentially imperfect and are 
costly in time. Yet if spiral bevel gears are required, it 
is undoubtedly at present the most satisfactory process 
to employ for their manufacture. They cannot be produced 
on a milling machine without considerable, and, in many 
cases, prohibitive departures from approximate perfection. 
Machines are in existence which are claimed to produce 
them by a true generating process, but while the accuracy 
of the work obtained from these machines may be accepted 
as satisfactory, it is not to be gainsaid that they are expen- 
sive to install and very difficult to operate. For all its 
complexity, the planing process is a reasonable and satis- 
factory compromise between these two extremes. In the 
case of Messrs. Herbert’s machine, we are of opinion, after 
having studied its construction and seen it at work, that its 
complexity is almost wholly confined to its design, and 
that once its principle is understood and its adjustments 
have been mastered, its operation is as simple as it can be 
for a machine of its class. 


machine. 








WATT’S WORKSHOP 


James Watt's Workshop. 


THE garret used as a workshop by James Watt, at 
Heathfield, Birmingham, has now been reproduced in 
iacsimile, and is to be open to public view to-morrow 
August Ist-——at the Science Museum, South Kensington. 
As mentioned in these columns in December last, the 
-ontents of the garret were presented to the nation by 
Major J. M. Gibson Watt, the present head of the family. 

As Heathfield was built by James Watt, about 1790, we 
might have expected that in a house of its size he would 
have had a workshop specially made, or that he would 
1ave ear-marked for his purpose a well-lit room, say, on 
the first floor ; but no, the garret is ill-lit and was obviously 
adapted for its purpose by putting in a closed stove instead 
of the fireplace and knovking up a range of shelves. It 
would appear then that a workshop in the house was an 
afterthought : but, on the other hand, an explanation 
may be found in the fact that Mrs. Watt, his second wife, 
was exceedingly house-proud and could not bear to have 
dirt of any kind about. She is credited with having trained 
ver pug dogs to wipe their feet on the door-mat before 
crossing the threshold! How many a man, who wants a 
den of his own, is constrained like Watt to seek the most 
remote part of the house for his fell purposes. 

After his retirement from business in 1800, Watt spent 
a good deal of spare time in this retreat ; indeed, he fre 
quently stayed there for hours at a stretch, and had his 
meals sent up. For the purpose of receiving the food he 
had a little shelf put up outside the door, while inside he 
had a frying pan and Dutch oven with which to cook or 
warm the food. 

On a nail on the shelves hangs Watt’s leathern apron ; 
beside it is a towel, now almost falling into rags, while 
a clothes brush with but few bristles remaining shows that 
he must have taken care to remove the traces of his work 
before descending to the living rooms and to his wife's 
presence. 

The work that Watt engaged in particularly was the 
design and construction of machines for copying sculpture. 
One of Watt's traits was that no sooner did any machine 
come under his notice than his fertile brain suggested 
some way of improving it. In this case it was the “ portrait 
lathe ” which he had seen in Paris that set him off on his 
train of invention. This lathe, however, only copied an 
object, like a medallion in low relief ; Watt set himself to 
make a machine which should copy an object in the round. 
The two machines seen so prominently in the workshop 
are the outcome of his labours ; one is for copying an object 
in any proportion, the other for copying it in the same size. 
In both cases a feeler is traversed over the original, and a 
revolving cutter, actuated by a treadle and gutband, 
moves in step with it over the copy, reproducing the shape. 
Both original and copy are capable of step-by-step rotation 
between centres with a divided head. These machines 
were started at least as early as 1808, and were not wholly 
complete at his death. On a table will be seen a number 
of busts ; these, with a number of originals and moulds, 
are the materials with which he worked. He executed 
many little busts which he gave to friends as “ the pro- 
duction of a young artist,’’ although he then approached 
his eightieth year. 

But sculpturing was only one of his occupations. The 
foot lathe in front of the window has still a piece of work 
in the chuck, and tools are strewn on the bench just as 
they were left. In a chest of shallow drawers in one corner 
is a heterogeneous collection of punches, milling cutters, 
taps, dies, screws, wheels, pulleys, lenses, wire, weights 
and scales, without doubt part of his shop outfit when 
employed as ‘‘ mathematical instrument maker” to the 
College of Glasgow in 1756. Another chest of deeper 
drawers contains carpenters’ and engineers’ tools, besides 
bulky stores. On the shelves against the wall are an array 
of jars containing chemicals, boxes of ores and, fossils, 
crucibles, glass tubing, pestles and mortars, plaster of 
Paris, patterns, and parts of machines which it is now 
practically impossible to identify. Near the stove are 
crucibles, tongs, ladle, sand bath, &c., for assaying experi 
ments. Even the floor is strewn with boxes filled with 
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material of every imaginable kin«. Among these there iv 
an old hair trunk filled with school books and exercises 
that belonged to his brilliant sen, Gregory, who died of 
consumption in his twenty-eighth year. The old man, in 
his grief, had the trunk brought into the garret, where 
his eye could light upon it. 

After Watt's death in 1819 the room was shut up by 
the orders of his son and kept in that state by his successors 
Mrs. Watt occupied the house till her death in 1834, and 
there have been but two families residing there sinc« 
the Pembertons and the Tangyes. The workshop was 
scarcely seen by a living soul till Samuel Smiles, in 1865 
was allowed to have a peep at it. With his words we can 
fittingly conclude : “‘ Though the great workman has gone 
to rest with all his griefs and cares the spirit of 
his work, the thought which he put into his invention, 
still survives, and will probably continue to influence the 
destinies of his race for all time to come.”’ 








SIXTY YEARS AGO. 


Eastern 


Tats day sixty years ago the Creat was well 
on her way with the task of laying the Atlantic telegraph 
cable. The shore end had been successfully landed at 
Valentia during the previous week-end and in fine weather 
the great ship had heen got under weigh without mishap, 
and a start made with the laying of the deep-sea cable 

The voyage really began a fortnight earlier at Sheerness. 
and it would appear that on her trip from that port to the 

Irish coast the expedition had had some rather narrow 
escapes from misfortune lt was not intended that the 
vessel should steam at more than 6 knots when the cable 

was actually being laid, but immediately after leaving 
Sheerness, it was found that that was the maximum speed 
which could be obtained from her even when cable-laying 
operations were not being carried out. Her sluggishness, 
as we wrote in a leading article in our issue of July 28th, 
1865, could not be attributed to the foulness of the bottom. 
for the mussels observed by divers when the ship was 
lying in the Medway had almost all been removed by 
keel-hauling huge wire brushes from side to side. She 
was badly trimmed and too heavily loaded. So low was 
she in the water that her paddle floats—they were of a 
non-feathering pattern—expended much of their power in 
lifting tons of water at each revolution. In addition, she 
was 4ft. down by the stern, but as the cable in the after 
tank was to be paid out first, little was made of this fact 

Trouble, too, was caused by the employment of an un 

suitable vessel—the Caroline—for laying the shore end at 
Valentia. Off the mouth of the Irish Channel the Caroline 
became helpless when it came on to blow, and the Great 
Eastern had to tow her. The tow rope chafed and eventu 

ally parted just before Valentia was reached. Fine weather 
ensued, and, as we have said, the work was begun without 
mishap. Some apprehension, however, seems almost 
immediately to have arisen as to the efficiency of the splice 
between the shore end and the deep sea cable, for on the 
Monday after the start a telegraphic message was 
received from the vessel gtating that it was proposed to 
renew the tests of the insulation. Those on board the 
vessel seemed, we said, to be unnecessarily nervous. 
The fault, if one existed, could only have been a very 
slight one. Yet, all in all, we appeared to be impressed 
with the unpropitious natare of the start of the great 
undertaking, so much so that we severely criticised the 
Telegraph Construction Company's decision to debar the 
Press from accompanying the expedition and to place the 
public recording of the events in the hands of a single 
official writer. If, we argued, a breakdown occurred, the 
company’s shares might be seriously affected by the un 

certainty which would hang over the details of the mis- 
fortune, for an official account of a disaster was always 
mistrusted. But for the sake of the great interests which 
depended on the success of the Atlantic cable, we hoped 
the company’s directors would never have cause to repent 
their blunder. It would appear that they did, for when, 
later on, the cable broke and was lost for the time being. 
the public could not be dissuaded from believing that 
some secret was connected with the mishap. 











Jury 31, 1925 


THE ENGINEER 





115 








Railway Matters. 


So as to clear the down main line quickly, a siding at 
the back of the down platform at Dorking North has been 
provided with facing points in the down line, and converted 
into a passenger loop for the use of the electrically operated 
trains terminating and reversing there. 


Ir is announced that Mr. A. Raworth, who has been 
engineer to the South-Eastern and Chatham Construction 
and Power Company—the subsidiary coneern which has 
financed and carried out the electrification of the South- 
astern and Chatham section of the Southern Railway- 
has heen appointed electrical engineer for new works, 
Southern Railway. 


SINCE some misunderstanding may arise through our 
comment upon the quality of the Eskdale Railway track, 
which was made in an article on the 15in. gauge locomotive 
in our issue of July 17th, we desire to say that whilst the 
condition of the track makes it unsuitable for high-speed 
running, it is quite good enough for the modest speeds of 
15 to 18 miles an hour which are employed in regular 
working. We may add that improvement of the track, 
which will eventually permit of higher speeds, is now being 
carried out. 

In this column of our issue of June 12th reference was 
made to the difticult question of the rating of railways. In 
the Government's Rating Bill, now before Parliament, the 
clauses relating to railways had been agreed to by repre- 
sentatives of the rating authorities and the railway com- 
panies” rating agents, and the trading and agricultural 
suspicious that that implied concessions 
to the companies. As a long discussion in Committee was, 
as a consequence, likely, Mr. Neville Chamberlain, the 
Minister of Health, withdrew the eleven clauses relating 
to railways from the Bill on Tuesday, July 21st. 


interests were 


A VETERAN in the railway service has just passed away 
in the person of Mr. J. H. Pinder, who, until 1910, was a 
permanent way inspector—district superintendent were a 
better tithke—on the Lancashire and Yorkshire Railway. 
Mr. Pinder deserves mention herein, not only because of 
his sixty years’ railway service, but because he invented a 
fog-signalling machine, whereby a fogman could signal 
two lines. The man laid the detonators on one line by 
‘and and he fed the other line by the machine, which, 
hy means of a chain, wound a detonator placer between the 
machine and the rail. There was an earlier “ fogman- 
saver,’ but a man had to cross the line after six explosions 
to recharge it. Pinder's machine was used by the Great 
Western, Lancashire and Yorkshire, and other companies. 


On page 483 of our issue of May Ist we mentioned the 
serious accident of April 16th on the Doncaster Avoiding 
Line of the London and North-Eastern, by which three 
railway their lives. It was caused by the 
breakage of a drawbar on a wagon belonging to the former 
Lancashire and Yorkshire Railway. The fracture was due 
to a defective weld, hich it was almost safe to say had 
The 
train had been stopped at a signal, and the breakage 
occurred when the train restarted As the gradient was 
rising from 1 in 565 to 1 in 134, the wagons ran back, and 
collided with another train 
traffic only, absolute block working was not in force, and 
there were no runaway catch points. What is remarkable 
ix that the three men, and one other who was not killed, 
«lid not notice that the van in which they were riding was 
running backwards. They were, however, talking, and 
moreover, a severe gale was blowing. 


servants lost 


heen made in some other works than railway shops. 


The line being used for goods 


AccoRDING to the Board of Trade returns, the value of 
the railway material exported during the first five months 
of the present year was as follows, the corresponding 
figures for 1924 and 1923 being added in brackets -—Loco- 
£1,454,201 (£1,002,028, £1,362,326); rails, 
£859,055 (£818,183, £986,318); carriages, £671,925 
(£473,729, £544,971); wagons, £1,284,306 (£1,623,694, 
£1,369,622); wheels and axles, £246,458 (£296,365, 
£451,854); tires and axles, £186,378 (£290,408, £208,851) ; 
chairs and metal sleepers, £304,325 (£675,866, £366,825) ; 
miscellaneous permanent way, £572,597 (£561,936, 
£471,086): total permanent way, £2,232,133 (£2,740,097, 
£2,609,931). The weight of the rails exported was 
0,795 tons (91,703 tons, 110,251 tons), and of the chairs 
and metal sleepers, 25,587 tons (53,625 tons, 33,562 
tons). During the one month of May last locomotives to 
the value of £258,591 were shipped, of which those to the 
value of £106,270 went to India, £42,362 to the Argentine, 
and £29,007 to other countries in South America. The 
rails exported during the same month were of the value of 
£246,280, of which the Argentine took to the value of 
£40,882, India £14,031, British West Africa £6317, South 
Africa £3936, Ceylon £3581, and New Zealand £2295. 


motivea, 


« 


A STRANGE statement was attributed to “a prominent 
official of one of the railway companies * by the London 
correspondent of the Manchester Guardian in its issue of 
July 23rd. It was, briefly, to the effect.that the companies 
could not earlier make up their minds about summer 
trains and excursions because *‘ round about May it is 
customary to carry out a careful examination of the per- 
manent way to ascertain where damage has been done 
by the winter storms, and so on, and that this examination 
takes time, and until it is completed it is impossible to 
show where are the weak places.”” Such a statement by 

a prominent official "’ is not only absolutely contrary to 
the facts, but reflects on our railway engineers. Their 
roads and works are so well maintained that there can be 
no damage by winter storms as is implied. The careful 
examination of the permanent way that is said to be made 
in May does not exist either. What actually is done is that 
in the spring of one year programmes are submitted by 
permanent way inspectors to district engineers, and by 
the latter to chief engineers of what length of road should 
he relayed the following year. This schedule is closely 
examined, and, after being reduced to the minimum, is 
passed in the autumn and the material is then ordered. 
It is delivered in the spring of the following year and 
relaying is then begun, and is carried out at such a speed 
as will get the work completed before the summer traffic 
begins. That there should be any uncertainty as to 
what roads will be available for traffic is altogether out of 
the question 











Notes and Memoranda. 


It is said that a deposit of phosphate rock, comprising 
some 7,000,000 tons of phosphates, has heen discovered 
within 25 miles of Cape Town. 


THE cement factory, which has been put up at Montreal, 
and is to start work in August, will have an output of a 
million barrels a year, and will require 2000 horse-power. 


A Deposit of monazite sand, believed to be of consider 
able extent, is reported to have been discovered in the El 
Dumeral Valley of the Stanley River in the Zeeham district 
of Tasmania. 


By using an aeroplane to distribute the powder, 10,000 
peach trees were recently dusted with a mixture of arsenate 
of lead and hydrated lime, as an insecticide, in an hour 
and fifty-five minutes 


THE new milling plant which is to be put up at Calgary, 
Alberta, by Spillers Overseas Industries, is to cost 
6,000,000 dollars, and of this amount 800,000 dollars will 
be expended on buildings. 


Last year the production of beet sugar in Canada 
amounted to approximately 90,000,000 Ib. A new factory 
is being erected at Raymond, Southern Alberta, and there 
is talk of another one being put up in Winnipeg. 


From March Ist, 1924, to the end of the year, about 
30,700 contact prints were received by the Topographical 
Survey of Canada from the Royal Canadian Air Force. 
Included in these were prints of 14,075 different aerial 
photographs taken by the R.C.A.F. for civil purposes 
during the flying season of 1924 

Some tests have recently been carried out in America 
to determine the best water pressure, size of hose and size 
of nozzle for fighting fires in mines. It was found that a 
pressure of 45 lb. per square inch, with Ijin. hose and a 
fin. nozzle, was best for single-handed working, when a 
length of 50ft. of hose was in use. 


Tt is reported that the steamer Ethyl, which was recently 
dispatched from America to cruise about the oceans and 
collect bromine from the sea water, has returned to port, 
and that the cruise met with complete success, the produc- 
tion of bromine being well ahead of expectations and the 
cost of recovery not proving excessive. 


A DANGER which may be caused by the use of sea-sand 
in the mixing of plaster is revealed by the recent failure 
of an electrically-operated lift in a hospital. It was found 
that the conduits carrying the cables, which were buried 
in the plaster, had been corroded away, that moisture 
had got in and the insulation of the cables was destroyed. 


It is reported from Stockholm that a new company, 
named the Aktiebolaget Isoleringsmaterial, has started 
at Norrtaelje the production, in accordance with a method 
invented by the Swedish engineer, M. Bagge, of an insulat 
ing material called Sphagni. The raw material used is a 
white moss which is found in very large quantities on the 
The moss is dried and then pressed 
The cost of production is said 


Swedish peat moors 
into paper-coy ered cakes. 
to be low. 

AN attempt to provide electricity for a big rural area 
the Post, Chester, 
around which a belt of overhead electric wire is being placed 
at a radius of 4 miles from the city. It is the only belt of its 
kind in the country, and when completed will supply elec 
tricity to a rural area of 70 square miles, containing 500 
farms. Already, it is claimed, electricity is used more 
extensively on some of these farms than in any other rural 
part of England 


is, says Birmingham being made at 


A RECENT official report deals with the explosion of a 
digester, which was worked at a steam pressure of about 
75 lb. per square inch. In the process for which it was 
employed it was necessary to discharge the contents, 
every few hours, through a manhole door. The cover was 
of cast iron fin. thick and the centre part blew out, killing 
aman. It is evident that the cover was cracked by the 
frequent tightening of the bolts, and the owners have 
heen advised to adopt mild steel in the place of cast iron 
for the covers. 


Sours Ararica’s imports of merchandise during 1924 
amounted to £59,621,000. In order of value of goods 
supplied, the supplying countries were :—-United King- 
dom, £29,225,891 ; United States of America, £8,785,503 ; 
Germany, £3,208,967; Canada, £2,137,250; India, 
£2,113,397; Australia, £1,929,319; Sweden, £1,255,359 ; 
France, £1,143,201 ; Brazil, £970,822 ; Belgium, £907,822 ; 
Southern Rhodesia, £841,274 ; Holland, £793,378 ; Japan, 
£699,627: Switzerland, £619,726; South-West Africa, 
£605,953 ; Ceylon, £575,859; Italy, £565,767; Dutch 
East Indies, £535,059. 

Tue North Riding of Yorkshire Rural Development Sub- 
committee has, according to the Jronmonger, just taken 
delivery of a blacksmith’s demonstration motor van, which 
will make periodical tours throughout the villages of the 
area and bring to the notice of rural craftsmen the value 
of modern tools and methods. The van is provided with a 
lathe, grinding and drilling machinery, a portable forge, an 
oil engine, and an oxy-acetylene welding plant. The Com- 
mittee is sanguine that it will, by this means, be able to 
foster a reversion to work that was at one time done by 
the smith—such as making fire-dogs, trivets, hinges, 
ornamental fencing, gatework, &c. 


In the course of a paper on water softening, read at the 
joint meeting of the Institution of Chemical Engineers and 
the American Institute of Chemical Engineers in Leeds, 
Dr. E. B. Higgins said that there exist for all artificial or 
synthetic base-exchange products certain well-defined 
limits as to the rate at which water can be filtered through 
the bed consonant with the maintenance of zero hardness 
in the filtered effluent. For the natural ‘ Permutit,”’ on 
the other hand. practically no limit exists as to the rate at 
which the water may be passed through it for softening 
purposes, zero hardness being unfailingly maintained at all 
speeds; and the same applies to the regeneration of the 
material by sodium-chloride solution, the complete re- 
generation of a large natural zeolite plant being carried 
out in a few minutes. All synthetic base-exchange pro- 
ducts, on the other hand, require at least from one to two 
hours for their regeneration. 








Miscellanea. 
Two large tanks, each capable of holding 11,000 tons 
of molasses are to he erected at Greenock. 


THERE is a proposal on foot in America for constructing 
a tunnel under St. Louis Bay, to connect Duluth and 
Superior, at a cost of 4,000,000 dollars. 

Tue production of Belgian zinc in 1924 was 162,990 
tons, representing 16.3 per cent. of the world’s output, as 
compared with 15.19 per cent (148,080 tons) in 1923 


A COMPANY, with a capital of 2,000,000 dollars, has been 
formed in Montreal, to operate a distillery at Deep Water, 
near Montreal, for the production of 5000 gallons of alcohol 
daily, using molasses for raw material. 


SEVERAL seepages of oil have been investigated on the 
banks of rivers in the northern parts of Shensi, China, and 
a well has been sunk near Yenchang. This well is being 
pumped, but the cost of transport is handicapping the 
extension of the industry. 

Tuaerr will shortly be sixteen aeroplanes engaged in 
forest patrol and photographic survey work in the northern 
portions of Manitoba by the Dominion Department of the 
Interior. The new machines are being specially built by 
the Vickers Company. Montrea! 

Tue Canadian Government expert on rock excavation 
and canal construction—Colonel C. W. Sturtevant 
begun working on estimates and costs of the proposed 
deepening of the St. Lawrence waterways, involving rock 
drilling operations in the rapids region. 


has 


THe quantity of gypsum quarried last year in Nova 
Seotia was over 300,000 tons, compared with 256,000 tons 
in the previous year, and it is expected that the total for 
1925 will far exceed that of last year, according to a bulletin 
issued by the Provincial Mines Branch. 


Waueat Krrry Tin Mine, St. Agnes, Cornwall, which 
was closed down over six years ago, is, says the Jronmonger, 
to be re-opened shortly, and next month a start is to be 
made on the necessary overhauling of the machinery. The 
new owners have also secured the rich Wheal Friendly and 
Polberro setts. 


Tue old lock gates which have done duty on the Exeter 
Ship Canal for nearly sixty years, are now being replaced 
by a Plymouth firm. The new gates are of oak and weigh 
12 tons each, and while they are being placed in position 
the sea is being kept out by a “ stank,”’ which has been 
erected to a height of 26ft 

THe Association of Consulting Engineers of Canada, 
with headquarters at Montreal, has been granted a 
Dominion charter of incorporation. Its objects are the 
promotion of ethical standards and practical efficiency in 
all branches of consulting engineering. Among the incor- 
porators are James de G. Beaubien, Robert A. Ross, 
Arthur Surveyer, Henry Holgate, and many other leading 
men of the profession. 

Tue Provincial Government of New Brunswick has 
authorised the New Brunswick Electric Power Commission 
to call for tenders for the initial work in connection with 
the power development at Grand Falls, involving the 
construction of a main dam across the St. John River for 
one intake, the forebay, tunnel and power-house. A spur 
line will be built from the railway to the power-house 
for the movement of material and equipment. 


At the annual general meeting of the Union Miniére du 
Haut Katanga held at Brussels, it was reported that the 
total copper output was 85,570 tons, an increase of 27,000 
tons over the previous year. Work on new leaching and 
reverberatory plants has begun, being the first part of the 
extensions for increasing the output up to 200,000 tons 
yearly, and a refinery is being erected in Belgium 
convert Katanga bars into electrolytic copper. 


to 


ne tonnage of vessels entered into British India and 
cleared outwards with cargoes from and to foreign countries 
and British Possessions during the month of May, 1925, 
amounted respectively to 564,000 and 734,000. as against 
575,000 and 715,000 in April, 1925, and 581,000 and 
752,000 a year ago. The tonnage entered into and cleared 
from British India during the two months ending May,” 
1925, was 1,139,000 and 1,449,000 respectively, as com- 
pared with 1,184,000 and 1,425,000 in the same period last 
year. 

We are informed by Messrs. Cox and Danks, of 168, 
Regent-street, that on Wednesday, the 29th inst., they 
successfully raised the G 40, the sixteenth of the German 
destroyers which they are salving from Scapa Flow. This 
is the third destroyer to be raised this month, which is a 
record for these operations, and there are only three more 
vessels of the same type, weighing 750 tons each, to be 
salved. The remaining seven destroyers are of a larger 
class and weigh 1300 tons, but we understand that the 
tackle already on the site is powerful enough to raise the 
heavier load. 


4 Com™itrer of the Cabinet, ander the chairmanship 
of the Attorney-General, Sir Douglas Hogg, has been con- 
sidering over a period of some weeks the national electricity 
scheme drawn up by Lord Weir, Lord Forres, and Sir 
Hardman Lever. It is understood, the /'aily 
Telegraph, that the Committee has now presented a memo- 
randum to the Cabinet in which general approval is 
expressed of the scheme, though, in view of the heavy 
expenditure that will be entailed in the early stages, it is 
recommended that the proposals should not be proceeded 
with during the present financial year. 


says 


A COMPREHENSIVE survey of every available hydro 
electric power site in Ontario, made by Mr. L. V. Rorke. 
Provincial Director of Surveys, in conjunction with the 
Dominion Water Power and Reclamation services, the 
Department of Mines, and the Provincial Hydro-electric 
Power Commission, shows that the tota! amount of the 
water power resources of the Province has heen consider 
ably underestimated. They would, it is discovered, permit 
of a total installation of 6,720,000 horse-power, or, if the 
total potential power of the Niagara River were included, 
an installation of 9,000,000 horse-power, only from 18 
to 25 per cent. of which has as yet been developed. This 


is the first time that such a work has been undertaken by 
the Province 
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CHINA.—Ketiy anp Watsn, Limited, Shanghai and Hong 
tong. 

FGYPT.—Camo Express Acrency, near Shepheard’s Hotel, | 
Cairo. 


FRANCE.—Boyveavu AND CHEvILLET, Rue de la Banque, Paris. 
CHAPELOT AND Cre , 136, Bid. St. Germain, Paris. 
BELGIUM.—W. H. Surra anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A. I. Compripce anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay; Taacker, SpPink AND Co., 
Calcutta. 


ITALY.—Macuion!1 anp Srraimt, 307, Corso, Rome ; FRATELL | 
Treves, Corso Umbarto 1, 174, Kome; Frater. 
Bocca, Rome; Utaico Horr, Milan. 

JAPAN.—Maruzen Co., Tokyo and Yokohama. 

AFRICA.—Wma. Dawson anv Sons, Limited, 7, Sea-streot 


(Box 49), C ngeown. 
C. Juta anp Co., Johannesburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpon anv Gorcn, Limited, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, 
CANADA.—Dawson, W-., 
street East, Toronto. 
Gorpon anv Gorcn, Limited, 132, Bay-street, 
MonTrReat News Co., 386-388, St. « 
Toronto News (Co., 42, Yonge-street, 
CEYLON, 
j}AMAICA.- 
NEW ZEALAND. 
and Christchurch ; 
Wrison Craie anp Co., 
STRAITS SETTLEMENTS.—Ketty 
Singapore. 
UNITED STATES OF AMERICA.— 
Co., 83 and 85, Duane-street, 
TION News (o., Chicago. 


Melbourne, 


Adelaide. 


anp Sons, Limited, 87, Queen- 


Toronto. 


Toronto, 


WiJaVARTNA AND Co., Colombo. 


EpucationaL Surrry Co., Kingston. 

Gorpon anp Gorton, Limited, Wellington 
Upron anp Co., Auckland ; 
Napier. 
aNd WAaALs#, 
INTERNATIONAL NEWs 
New York; Swupscrir 
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The Naval Programme. 


PaRTICULARS of the new shipbuilding programme 
for the Navy, which the Prime Minister announced 
in the House of Commons last week, are given in 
a White Paper issued on Monday night. Under 
this scheme it is proposed to lay down each year 
for the next five years certain craft which are 
needed to replace older vessels that are rapidly 
becoming obsolete. To those who make a study 
of current naval affairs it has long been evident 
that the system we have pursued since the war of, 
as it were, living on our capital in respect of war- 
ship material could not go on indefinitely unless 
we were prepared to accept a subordinate position 
in the ranks of the great Sea Powers. Such a posi- 


tion would, of course, be intolerable for many 
reasons. No party in the State and no responsible 


member of any party would recommend as a deli- 
berate policy the surrender of that measure of 
naval strength which has justly been regarded as 
vita] by successive generations of British statesmen, 
with the whole-hearted support of the people. It 
is true that the réle of the Navy as our first line of 
defence has been somewhat modified by the con- 
quest of the air. Our insular situation no longer 
confers the complete immunity from oversea 
attack which we formerly enjoyed by virtue of a 
powerful fleet. Under present circumstances the 
Navy of itself cannot guarantee our coasts against 
insult. Science has evolved a weapon by which 
the aforetime invincible cordon of sea defence may 
be evaded, and telling blows be delivered at the 
very heart of the Empire. But to argue that 
because the Navy has ceased to be a sure shield 
in every sense of the term it is not worth preserving 
at a given standard of strength, seems to us to 
betray a singularly imperfect appreciation of 
realities. While it may be true that the Navy 
exists primarily to defend our shores from attack, 
and only secondarily—though this point has been 
warmly disputed—to protect the seaborne trade 
upon which we as a nation are absolutely dependent 
for our living, it is obvious that a naval force too 
weak to perform the first function would be equally 
incapable of fulfilling the second. It is no less 
clear that security from air attack, if purchased by 
developing the air fleet at the expense of the Navy, 








would avail us little in the event of war with an 
opponent who could deploy a superior force at 
sea. Air raids, on however large a scale, could 
affect but a minor section of the populace, but any 
prolonged interruption of our food supplies would 
cause universal distress and must eventually compel 
our unconditional submission. We would apologise 
for dwelling on these elementary truths were it 
not that they are so often ignored by present-day 
critics of the Navy, who seem to think that the 
whole problem of national defence is open to solu- 
tion by the simple expedient of abolishing sea 
power and building up a great air force 

Granting the premise that existing circumstances 
still demand the maintenance of a respect-com- 
pelling Navy, the case for a new naval programme is 
easy to defend. We have lately been treated to a 
bewildering mass of statistics by two schools 
thought—the first concerned show that our 
cruiser resources are quite adequate, and would 
remain so for years to come even if no new keel 
were laid down ; the second endeavonring to prove 
that the deficiency in cruising ships is already so 
grave as to demand heroic measures. The truth, 
we think, lies somewhere between these two ex- 
tremes. Upwards of fifty cruisers are now on the 
Navy List. Of these vessels, a round dozen are too 
old and too slow to be of any serious fighting value 
A further twenty, although of later design, were 
completed during 1915-17 and thus subjected to 
the excessive stress and strain of war service, 
which must have curtailed very considerably their 
normal span of useful “ life.” The balance consists 
mainly of small ships of the “©” and “ D” 
rather deficient in speed and nautical qualities, 
but not without a distinct value for fleet duty 
four larger and more powerful vessels of the 
‘Improved Birmingham” class, and the two 
‘E ” class units, which were specially designed for 
great speed. Besides these we have five “ County ’ 
cruisers on the stocks, and two more of the same 
type will shortly be laid down for the Australian 
Navy. Finally, there is the cruiser-minelaye: 
Adventure. Applying the new standards of 
cruiser efficiency set up by the Washington com- 
pact—which has virtually stereotyped the future 
cruising ship as a vessel of 10,000 tons, mounting 
Rin. guns—it will be found that the Empire has, 
built and building, eleven ships which belong, more 
or less, to this major type; three of the second 
class, and eleven or twelve suitable for work with 
the fleet, but not for independent ocean cruising. 
This establishment may seem meagre enough in 
view of the multifarious duties that would fall to 
it in war time, including the patrol of trade routes 
which aggregate a distance of 80,000 miles; and 
so indeed it is. On the other hand, there has not, 
so far, been any marked development of the oceanic 
cruiser type in other navies, and in ships of this 
class under construction or completed we have still 
a decided margin over al! the other Powers 
together. This lead will, however, be appreciably 
reduced if the foreign programmes now in hand are 
in each case carried out in full. The United States 
alone has eight 10,000-ton ships projected, Japan 
has four, France six, and Italy five. With all 
these Powers our relations are quite friendly, and 
nowhere is there any sign of a deliberate challenge 
to our naval position. This fact notwithstanding, 
it is of the first importance that the Navy shall be 
kept strong and efficient, and not least that branch 
of it which would be responsible in war for the safety 
of our floating commerce. Experience should have 
taught us that cruisers are cheaper than commerce 
raids. So long as we can give a reasonable degree 
of protection to our shipping there will be little on 
no scope for the exploits of a future Emden or an 
Alabama. It unfortunate that the modern 
ocean cruiser should be as expensive as a pre-war 
battleship, but heavy as the cost of building up a 
large fleet of these vessels may be, we are 
vinced that it will be more than recompensed by 
the security afforded to our seaborne trade. 


uo 


] 
CLARS. 


18 
con- 


Turning now to the details of the new programme, 
we find that it is proposed to lay down in the 
current financial year.four “A” class cruisers 
that is, ships of 10,000 tons. Next year two of the 
“A” class and one ship of the * B” class are to 
be started. In subsequent years, from 1927 to 192% 
inclusive, the annual quota will be three ships, one 
being of the “A” and two of the “B” class. 
The latter, a new design prepared on the basis of 
8000 tons displacement, is an intermediate type, 
bridging the rather wide gap between small fleet 
cruisers and the big “ Treaty” ships. It is repre- 
sented abroad by the American Omaha, the 
Japanese Furutaka, and the French Duguay 
Trouin, and in our own service by the Emerald. 
Whether a ship of this character could engage a 
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“Treaty ’’ cruiser without being summarily de- 
feated is a question for naval men to determine. 
If it could not, then the design is open to serious 
criticism, for it should be an unvarying principle 
of British naval policy to build only such vessels 
as are equal in fighting power to the strongest of 
their class being built elsewhere. But until some 
details of the “B” type cruiser are available 
it would be profitless to carry the discussion further. 
if the programme is completed according to plan, 
the Empire will possess in 1932 a fleet of sixteen 
“A” class cruisers—or twenty if the Hawkins 
and her consorts are rated as such-——and ten ships 
of the “ B”’ class. Provided that no large additions 
are made to foreign navies in the meanwhile, this 
force of thirty ocean cruisers should be adequate. 
The cireumstances in which the plan was adopted 
by the Cabinet leave no doubt that the Admiralty 
regards it as the minimum commensurate with 
Imperial needs. It is a relief to find some provision 
being made for the methodical replacement of 
destroyers and submarines, the building of which 
has been practically in abeyance for years past. 
We have fewer patrol submarines to-day than the 
United States or Japar, and will soon be out- 
distanced by France. Our destroyers are mostly 
of old design, very few of them comparing favourably 
with the latest foreign productions. Twenty-seven 
destroyers are to be laid down in the three years 
beginning 1927-8. The replacement of submarines 
is to start next year with a batch of six “ O ” type 
hoats, presumably similar to the *« O"’ 1, of 1480 tons, 
which is now under construction at Chatham. Each 
vear thereafter for the next three years six addi- 
tional submarines will be laid down, but one of the 
group projected for 1929-30 is to be of the fleet 
type. In that year, also, a new aircraft carrier is 
to be begun. Other material provided for in the 
five-year building plan comprises five gunboats, 
four motor launches, two submarine depét ships, 
one net layer, a repair ship, and a floating dock. 
The total cost, estimated at £58,000,000, is likely 
to extend over a period of eight years. 

The programme as it stands is clearly a compro- 
mise between the rival claims of naval defence and 
national economy. Its acceptance by the Board of 
Admiralty can only mean that the supreme naval 
authorities consider it adequate. Otherwise they 
could scarcely have remained in office. The com- 
munity will benefit directly by the increased 
activ'ty in numberless trades affected by naval 
shipbuilding and the consequent mitigation of 
unemployment. At least 70 per cent. of the total 
sum involved will be expended in wages. Nor must 
the political effect of the programme be ignored. 
It signifies to the world at large that Great Britain 
lacks neither the means nor the resolution to 
uphold that sea power which is not only essential 
to her national being, but is a proved bulwark of 


peace 


Compound Locomotives. 


WHEN we look back on the pages of history, not 
the least interesting are those recording the efforts 
made by such eminent engineers as Webb, Worsdell 
and Johnson, in this country ; deGlehn, Von Borries 
and Golsdorf on the Continent ; and in the United 
States Vauclain and others, in developing the appli- 
cation of the compound principle to the locomotive. 
In view of the number of compound engines now 
running here, and, what is of still greater moment, 
the number recently built and under construction, 
we make no apology for referring again to a subject 
in which there is a reviving interest. Most of our 
readers are conversant with the work formerly 
done in the design and construction of the various 
compounds which on the old North-Western, at 
any rate, caused such widespread comment during 
the latter part of the last, and the beginning of the 
present century, and it is because these particular 
engines cannot be said to have achieved more than 
partial success that added importance is given to 
the renewed use of the compound on the London, 
Midland and Scottish system, and the rumour that 
it is to be tried on another great system. 

On theoretical grounds there is no fault to be 
found with the compound as such. That the expan- 
‘ive properties of high-pressure steam could best 
he carried out in successive stages, especially when 
saturated steam was used, as in the case of the 
compounds of the period mentioned, was recognised 
from the first. Yet how much saving was really 
effected by the compound in practice has always 
heen 2 much debated point, and one on which it 
has been most difficult to obtain precise particulars. 
The results of trials which could answer this all- 
important question in its entirety are difficult to 
find. However, a certain amount of information 
is available, and an examination of such data as 








we have indicates the probability that the 
compound can be relied upon under certain con- 
ditions to show a smaller fuel consumption than a 
simple expansion engine. We have turned up 
certain documents concerning the fuel consump- 
tions of different locomotives of which we have 
authoritative information, amongst them Sir 
Henry Fowler’s paper on “ Superheating Steam in 
Locomotives,” read and discussed at the Institu- 
tion of Civil Engineers in January, 1914. The 
comparative figures thus obtained refer to saturated 
and superheated simple engines, and also to satu- 
rated steam compounds, and though they relate to 
locomotives of widely different designs, and of varied 
capacity, and as such cannot be accepted as con- 
clusive, they are at the same time probably indica- 
tive. Broadly, the comparison shows the saturated 
steam compounds to be 14 per cent. lighter in fuel 
on a ton-mile basis than the simples, and that the 
superheated steam simples were better by a similar 
amount than the saturated compounds. More 
recently, in our issue of February 13th, we reprinted 
an abstract from a paper on “ Anti-friction Bear- 
ing Applications for Heavy Duty,” which gives, 
amongst other things, the fuel consumption figures 
on a ton-mile basis obtained with a Midland type 
three-cylinder compound of the superheated class. 
This figure, compared with that given by Mr. R. M. 
Deeley in THe Encouverr of December 17th, 1909, 
shows that the introduction of the superheater has 
decreased the fuel consumption from 0.129 to 0.068 
pounds, or 47 per cent. Here again, however, the 
figures given cannot he accepted as being more 
than indicative, for the reason that the running 
conditions are probably very dissimilar, because in 
so far as the later results are concerned, the train 
speeds were undoubtedly low. There were definite 
reasons why the compourd in the past lost favour, 
and they are not difficult to find. We believe we 
will meet with very little opposition if we say that 
the Webb engines suffered not so much because 
they were compounds, as from peculiarities in 
design, the defects of the three-cylinder express 
engines being those associated with their indifferent 
starting powers. whilst the four-cylinder engines 
were undoubtedly deficient in low-pressure cylinder 
volume. This latter point is of considerable im- 
portance, and is one which is deemed by some to 
remain effective in preventing the reintroduction 
of the compound locomotive on British lines. The 
space available within the limitations imposed by 
our restricted loading gauge makes the provision 
of sufficiently large low-pressure cylinders ex- 
tremely difficult. Yet when we recall some con- 
tinental designs, we hesitate to assert that the 
maximum dimensions possible for such cyiinders 
have yet been attained, though possibly two 24in. 
cylinders will mark the limit, and they of necessity 
would have to be between the frames. 


It has been generally contended that even if the 
compound did show a saving it was offset by the 
greater cost of maintenance. If that would be the 
case to-day we cannot say. Much water has flowed 
under the bridge since Webh’s day, ard the economic 
aspect of locomotive management has undergone 
considerable change. The cost of coal, on the 
tender, is now about three times as great as for- 
merly, and, furthermore, our modern three and 
four-cylinder simple locomotives not only carry 
boiler pressures fully equal to those employed for 
compounds, but are also equally complicated in 
the number of their working parts. Moreover, 
mechanical and materia! improvements have taken 
place which must have their reflection in mainten- 
ance costs. One of the causes which led engineers 
to convert their compounds into simples may there- 
fore be far less important than it was ; unfortunately, 
precise information on this point is lacking, but we 
believe we may say with safety that the maintenance 
cost of the Midland compounds is certainly notexces- 
sive. Itis a well-known fact that superheating has 
vastly improved the simple engine, and with it 
really excellent results are obtainable. There is 
good reason, however, to suppose that super- 
heating the compound will improve it to the same 
extent, and possibly even more. Furthermore. as 
the demand for power increases, higher steam cem- 
peratures and pressure will result, and it is logical 
to suppose that they will best be utilised by com- 
pounding, otherwise terminal pressures and tem- 
peratures will be wastefully high. As already 
pointed out, we have some evidence to show that 
compounding is again attracting attention, and for 
ourselves we believe its possibilities under modern 
conditions, and with the lessons of the past in 
mind, should be thoroughly considered. We ctr- 
tainly know now what not to do, and in the Midland 
type of compound we have at least a successful 
design on which to base further investigation. 
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The Paris Exhibition. 


THe International Exhibition of Decorative Art 
and Modern Industry, which was opened in Paris in 
May last, and will continue until the end of Octobe: 
is supported by the French Government and by thx 
City of Paris. It occupies the roadways and ope 
spaces on both sides of the river Seine around thx 
Alexander Bridge, taking in the Grand Palais, wher 
the annual Salon is usually held, and covers the 
gardens around the Invalides Railway Station. On 
the north side of the river the embankment tramway 
have been diverted for a short distance, and as with 
the Exhibition of 1900, where the Exhibition ground 
are intersected by open roadways, bridges of steel or 
wood have been arranged to cross the gaps. 

Perhaps the most important section of the Exhibi 
tion is housed in the Grand Palais Building, a str 
ture mainly of steel and glass, although there is a 
number of special buildings and structures, some for 
combined exhibits and some belonging to privat: 
concerns, scattered throughout the grounds. Frencl 
designers and workmen have not lost their cunning 
in connection with plaster of Paris, and some of th: 
work is remarkably well done. 

The Grand Palais itself has been divided into a 
number of sections by means of partitions made up 
largely of wood and canvas, and although such «a 
construction must of necessity offer material risk» 
from fire, as exemplified in the Brussels Exhibition, 
yet it is difficult to see how many sectional exhibits 
eould be arranged otherwise, except at an almost 
prohibitive cost. 

The central area has been made into a pillared hall, 
with a wide ceremonial stairease. On the ground floor 
are placed exhibits of French silversmiths’ and gold 
smiths’ work, artistic bronzeware, including electrical 
fittings, porcelain ware, glass ware, textiles, paper anc 
printing, woodwork, scientific apparatus and matters 
connected with clothing. 


SCHOOLS OF ARTS AND CRAFTS. 


On the first floor of the main building perhaps the 
most interesting section is that devoted to French 
schools of art and decoration, and to schools of manual 
industry. Twenty-six schools from all parts of France 
have exhibits in the form of cubicles designed and 
decorated to a material extent by students. For 
example, the school at Rouen shows a saloon cabin 
of a yacht; Bordeaux a salon in a restaurant; and 
Havre a waiting-room for the offices of a steamship 
company. Eighteen schools show samples of general 
art work and design. 

In the section devoted to technical and manual 
instruction and to industry generally, thirty-fou 
different crafts are represented, in most 
separate room or partitioned space being devoted te 
each craft. If one can judge by the notices, the schools 
are supported not merely by the municipal or depart 
mental authorities and by the State, but also in many 
eases by trade associations and Chambers of Com 
merce and by workmen's societies. In each group, 
designs and work done by pupils are to be seen, and 
in some cases also articles manufactured by firms in 
the trade in accordance with designs got out in the 
schools. A number of makers of machine tools. 
general apparatus and appliances have co-operate: 
by the exhibition of their specialities used in the 
schools or in the trades in question. 

Among what might be termed the heavier and more 
utilitarian crafts are included joinery, carpentry, 
cabinet work, coachbuilding with its moderna develop 
ment of motor body building, various forms of basket 
work, masonry, brickwork and armoured concrete 
construction, in the last of which the French are world 
pioneers, ironsmiths’ and coppersmiths’ work, iron 
and brass foundry work, general ironmongery making 
and locksmiths’ work, electrical fitting and the 
making of electrical fittings, fine tool making, boot- 
making and cutlery. 

Among the more artistic industries are to be found 
steel engraving, weaving, embroidery, the preparation 
of furs, jewellery making, watchmaking (with exhibits 
from the schools at Pairs, Lyons, Moret and Anet), 
sculpture and model making, enamel work, pottery 
and porcelain work, glassmaking, opticians’ work and 
the various arts and industries connected with paper. 

A special section is devoted to the craft schools, 
supported by the Chamber of Commerce of Paris. 
With us some of the old City Guilds in London, 
Bristol and elsewhere, and also some trade associa- 
tions have done very good work in the support of 
manual and theoretical technical education, but 
complaints are sometimes made in our Press, espe- 
cially regarding the Safeguarding of Industries Act 
inquiries, that some commercial bodies seem to be far 
more anxious to safeguard the interests of importers 
than to lend a hand in a practical way towards the 
encouragement of home industry, such as the support 
of trade instruction. The City of Paris has a special 
pavilion devoted to its activities, in which some inter- 
esting exhibits from its handicraft schools are also 
to be seen. It is a pity that a greater feature has not 
been made of technical education at Wembley, as 
well-arranged exhibits of work from craft schools form 
an excellent advertisement of the trade of a country. 

In the smithy and general machine shop section 1s 
to be seen a double fire-hearth with very neat teles- 
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scopic hoods over the fires, made by Les Ateliers “ Air 
et Feu,” of Argenteuil, a neat milling machine, with 
a cutter head adjustable at various angles, made by 
Gambin et Cie., of Bilancourt ; and a punch and shears 
with cast steel frame, made by Riollet-Dufour. 

In the section of ceramics there are some electrically 
riven appliances used by pottery makers, and a gas 
furnace for melting enamels is of interest. Some of 
the makers of electrical porcelain in France turn out 
complicated die-pressed articles, such as fuse section 
hoxes, with several ** ways.”’ 

In going through the sections devoted to handi 
crafts, one gets the impression that the continuation 
and handicraft in France are intended for 
business, and that, as in Germany, they have the 
support of the trade unions. A great effort is being 
made to encourage apprenticeship, and to give young 
people not merely a grounding in the theory of their 
craft, but also to accustom them to modern appliances. 

A boy who has been taught to use an up-to-date 
appliance at a school and encouraged to take a pride 
in his work is not so likely to listen to the insidious 
arguments regarding alleged damage to the working 
class through the use of machinery, which ave so often 
made by workshop slackers. The French evidently 
have no wish to allow any of their trades to become 
In England the 
maker of watches of a type that is within reach of the 
popular purse is almost as extinct as the dodo, and 
Opposition 


schools 


almost the monopolies of foreigners. 


many ot ow watch repairers are aliens. 
to the use of modern machinery and methods is, in 
In France there are 
schools of watchmaking, where modern methods are 
explained and encouraged. In London the making-up 
and handling of furs is practically a monopoly of 
people of foreign extraction, while in Paris there is a 
school of instruction in this craft. 

Taken as a whole, the exhibits devoted to education 
and handicrafts are most impressive. Many masters 
and men and many professional “ Friends of the 
people ~ might well pay a visit to Paris to examine 
this perhaps it might then be more easily 
recognised that a low rate of exchange (accompanied 
in France by wages far and away greater than those 
the exchange rate alone would indicate) is not the 
only factor in world competition, and that without a 
supply of keen, competent workpeople no country can 
keep its industries in the first rank. There is a section 
in the Grand Palais devoted to photography and the 
cmemé, with some of the apparatus required for film 
production displayed in position. The problem of 
the correct lighting of a large indoor scene is a matter 
of some difficulty, high-powered mercury lamps being 
found useful for the purpose. Some electrically driven 
film cameras and electrically operated machines for 
making cinema positives are examples of good work 
and ingenious mechanism. The amount of apparatus 
required in an up-to-date film studio is astonishing 
to the uninitiated. 

In the main building on the ground and upper floor 
are to be seen textile, architectural, decorative and 
other exhibits from a number of foreign countries. 
There is a section devoted to Bolshevie Russia, in 
which are exhibited, in matters of design and archi- 
tecture, the most extreme, grotesque and almost 
repulsive forms of *“* Cubism.’ It might, however, be 
said to be a true reflection of the mentality of those 
who rule that country to-day. It is remarkable that 
throughout the Exhibition as a whole, in matters 
connected with many other countries besides Russia 
and France, in art, textile design and architecture, 
those who have taken to this form of exotic, lop- 
sided impressionism have for some reason or other 
been pushed into the forefront, while design generally 
associated with the countries in question is kept 
somewhat in the background. One of the few excep- 
tions to this arrangement is to be found in the Italian 
Pavilion, the stimulus of the Mussolini dictatorship 
having evidently aroused the people of that country 
to their own national artistic When one 
considers the fine engineering works being under- 
taken in France at the present day, the canals, the 
water power development, the bridges, the loéomo- 
tives, and the steamships, it is difficult to look upon 
some of the impressionist structures and designs 
without astonishment. When one looks at the 
beautiful Alexander Bridge and then at some of the 
meongruous erections not far away one is forced to 
the conclusion that there is something wrong, and 
when the section backed by the Government of Russia 
is examined a clue to the solution of the mystery is 
found. i 

The real object of art in textiles, decoration and in 
structural design is as far as possible to please the eye 
and give a feeling of satisfaction to the mind, not to 
grate or jar on the mentality. People expect French 
design to have something French about it and expect 
a British material or design or building to look British. 
A general levelling down to Cubist Internationalism 
cannot but, in the long run, fail to injure the trade of 
those who take it up. 


part, the cause of this decay. 
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senses. 


ILLUMINATION. 
The lighting of the Exhibition at night is very 
artistically carried out. Over 9000 kilowatts are 
utilised for lighting over an area of 30 hectares 
74 acres—giving a density of illumination much 
greater than that usual in exhibitions. In addition 
to the electric lighting there are two hundred 1200 
candle-power gas lamps operating under pressure, 


which have been designed and arranged by Monsieur E. 
Vedovelli. 

A great feature is made of illuminated fountains 
and cascades. On each side of the Alexander Bridge 
is arranged a cascade, made up of thousands of small 
jets, illuminated by seventy flood-light projectors 
of 2000 candle-power each, with variable coloured 
screens. The jets are supplied by two centrifugal 
pumps, one for each face, each of 200 horse-power, 
driven by two-phase motors. Two circular pontoons, 
7 m. diameter, shaped somewhat like harbour buoys, 
which are connected up to the river banks by means 
of cables supported on floats, so arranged that the 
fountains can swung out into mid stream. 
Each pontoon carries eighty-four projectors of 300 
candle-power each, coloured slides suitably connected 
and valves enabling the fountain to be operated with 
various combinations of jets and illumination from an 
operating position inside the pontoons. When seeing 
the very impressive effect of these fountains as a con- 
trast one reminded of the illuminated fountain 
which created such a sensation at some of the exhibi- 
tions which were held at South Kensington in the early 
eighties. 
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TRANSPORT SECTION. 


One section of the Exhibition is devoted to trans 
port in relation to decoration; it includes rail 
ways, steamships and aeroplanes. 

Each of the “ Big Five” French railway adminis 
trations shows a passenger carriage, the Nord, the 
Est, the P.L.M., the Midi, and the Ouest Etat. Perhaps 
the of the 
Nord Railway, an all-metal compartment coach con- 
structed in the railway workshops. In America 
and in England numbers of steel coaches, which have 
steel bodies as well as steel under-frames have been 
built. Most of them, however, are of the open 
interior tramcar type, or with a corridor, so that the 
side entrance doors can be limited to two or three 
on each side. This type of stock has been developed 
largely to counteract the dangers from ignited wood- 
work, especially in tunnels. The new coach of the 
Nord Company has side doors giving access to each 
compartment, although openings are also arranged 
giving access to a lavatory compartment. To give 
ample width across the coach and still to enable 
suitable footboards to be arranged, the sides of the 
coach are well bellied. This, with the frequent open- 
ings for doors, makes the economic design of such a 
coach a matter of some difficulty, as compared with 
one with flat or unbroken sides, where a plate can be 
worked into each side to form a sort of girder. The 
coach of the Nord Railway has been designed so as 
to form a sort of tubular girder resting on the two 
The underframe is made of steel, specially 
stiffened to withstand collision shock. The floor is 
of corrugated steel filled in with composition. The 
sides are made up with sheet steel panels, 4 mm. 
thick, of a size corresponding to the space taken up by 
each compartment. They are joined by riveting and 
welding. The openings for doors and windows are 
cut out of the sheet and flanged inwards to shape, 
and the tops of the doors are well rounded. This 
arrangement tends in a way to give an almost Ger- 
man appearance to the coach. The partitions between 
the compartments are made of two plates, 3 mm. 
thick, placed back to back, 40 mm. apart, stiffened 
by welding up flanges pressed out of the plate. The 
construction is designed to eliminate vibration and 
chatter. The roof is of aluminium. The ends of the 
coaches are made of steel sheets with stiffening ribs 
pressed into them. The end compartments are 
specially stiffened up to reduce any danger from 
telescoping. The doors are of pressed steel, fitted 
with automatic locks on the Birlé system, and the 
windows are supported by scissors levers, so arranged 
as to allow for the considerable curvature of the 
sides to meet the footboard. ‘‘ S.K.F.”’ roller bearings 
are used for the axles. The end seats of the end 
compartments, which are not required to be shortened 
to give access to the lavatories, are 2.494 m. (8ft. 2in.) 
long. This shows the width which can be got with 
this construction inside the French loading gauge. 
Aluminium and aluminium alloy largely used 
for interior fittings, including the luggage racks. 
It is not always realised that once the weight is 
sufficient to ensure steady running, a reduction 
in weight of a few pounds per compartment quickly 
runs into a reduction in load hauled of many ton- 
miles during the operative life of the vehicle in 
question. The coaches of this new type are made 
for first, second and third classes, and for second and 
third class combined. The weight hauled per seat 
is 950 kilos. first-class, 640 kilos. second, and 500 
kilos. for third-class. ‘The total length over buffers 
is 20.700 m. (67ft. llin.). The lighting is on the 
Brown-Boveri system, and the heating on the West- 
inghouse system, with thermostatic regulators. 

The Orleans Company exhibits a first-class saloon 
coach, which is something like an American parlour 
car, but a small saloon is reserved for ladies at one 
end, with a corridor at the side. The decoration and 
lighting are very tastefully arranged. The P.L.M. 
Company shows a composite coach with one first-class 
ordinary compartment, one first-class with couchette 
accommodation, a central saloon, and two regular 
sleeping compartments. The Est Company has a 
somewhat similar car, with four compartments with 
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couchettes, and two larger sleeping compartments. 

The Western State Railway exhibits an all-steel 
passenger car with electric motor equipment, some 
what similar to those which have been in use for some 
time between the Invalides Station and Versailles, 
the new type being set to work when the sections 
towards Colombes and St. Germain were electrified 
from St. Lazare. The car is very roomy, so that a 
large number of passengers can be accommodated 
during rush hours. The suburban traffic from St. 
Lazare is one of the heaviest on the Continent. 

There are of stations, bridges and 
workmen's dwellings which have been constructed by 
railway administrations. In these days of high con 
struction costs and low margins, it is doubtful whether 
many stations will be built in Europe in the near 
future which can compare in interna! decoration 
with the Paris Quay D’Orsay or the Altstadt Station 
at Dresden, which were built some time before the war. 

In the steamship section some of the leading naviga- 
tion companies show luxury cabins with decoration 
fittings, and general furnishings. In these exhibits 
the lighting effects are very nicely arranged. 

In the section devoted to aerial transport several 
passenger machines are on view ; the degree of comfort 
obtainable for a small suspended weight per passenger 
shows what can be done with the aid of aluminium 
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SHORT NOTICES. 


On Periodicities in Climatic and Economic Phenomena and 
their Co-cariation. By Axel F. Enstrém. “ Proceedings * 
of the Swedish Academy of Engineering Science, No, 31. 
Stockholm. 1924.—The author of this pamphlet is the 
Director of the Swedish Academy of Engineering Science. 
He has already published a number of treatises on economic 
cycles and explains in this work his method for the study 
of statistical cycle series and their co-variation, with the 
object of isolating and separating the principal component 
cycles of medium wave length. The method is based on 
the curve-smoothing procedure with a differentiating 
operation superimposed thereon. As an example, the 
so-called @ period of between eight and nine years in 
length is determined in several series. This period, appa 
rently of dominating importance in many phenomena and 
touched upon by several authors, is found to be not a 
homogeneous sine-wave of constant length, but possibly a 
compound wave. From 1830 to almost the end of the 
century, the @ period appears at a wave length of 8, 8.,, 
8 , years, apparently growing slightly with the time 
towards nine years. The amplitude in several series studied 
is comparatively a prominent one. The co-variation in 
regard to the @ period is examined in a few series indicating 
sun-spot frequency, temperature, yield of harvest, prices 
and industrial activity. A synchronous movement in the 
¢ period of this series is established, and the mutual phase 
relationship determined. The different coincidence at 
different epochs between sun-spot frequency and tempera 
ture is explained by the theory in question. With the aid 
of the predominant @ period, which has been especially 
atudied, and considering another wave length of accen 
tuated amplitude, it is possible to extrapolate within 
certain limits several economic statistical curves, amongst 
others a price curve. This secondary big cycle is of a 
rather long wave length, supposed to be composed of two 
periods of about 75 and 55 years respectively. There 
exist, no doubt, also other cycles of medium wave length. 
having, however, smaller amplitudes and being of leas 
importance. By the aid of the analytical method described, 
it is possible to study these components more closely, and 
thus a more reliable basis for extrapolation is obtained. 


4 Catalogue of British Scientific and Technical Books. 
London: British Science Guild. 1925. Price 12s. 6d. 
We are glad to see a new edition of this catalogue, as 
experience gained with the first edition of 1921 has shown 
that it is useful for reference. The British Science Guild 
is not a wealthy body, and the preparation of the present 
volume was only rendered possible by donations from the 
Institution of Mechanical Engineers and the Institution of 
Electrical Engineers and by a guarantee of £100 by the 
Carnegie Trust. In part, the cost of publication is borne 
by publishers, and a good deal of the work has been done 
voluntarily. We have checked those sections in which we 
are principally interested, and find few serious omissions, 
but we venture to put in @ plea for more attention to 
biography and history—subjects with which we know the 
general editor, Sir Richard Gregory, is in sympathy. We 
assume that it is by a pure oversight that the Life of Lord 
Rayleigh is not catalogued, but such volumes as Young's 
“ Life of Hackworth,”’ Warren's “Century of Locomo 
tives,” and the Lives of Sir William White and Sir Alfred 
Yarrow are omitted, we suppose, on some system 
selection, though as both Lives of Westinghouse appea: 
we are unable to guess what it may be. Possibly these 
two volumes have heen included by accident, as neither of 
them is British. 


Steam Power Plant Engineering. By G. F. Gebhardt 
London: Chapman and Hall, Ltd. 1925. 30s.—-Thia 
is the sixth edition of a work originally published in New 
York by Mr. Gebhardt, who is Professor of Engineering 
at the Armour Institute of Technology, Chicago, and it 
naturally deals with American practice. It 
fact, to the extent of almost complete exclusion of British 
and European engineering. The book comprises over a 
thousand pages, and within that space there is condensed 
a large amount of information on the general outlines oi 
the plant used in American power stations. A useful 
item of information is an extensive list of analyses of 
United States coals, while there are chapters on the pro- 
perties of air and steam and on the thermo-dynamics of 
the steam engine. 
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Diesel Engines and Hydro-Electric 
Power Stations. 
No, I. 
By ALFRED BUCHI, of Sulzer Brothers, Winterthur. 


THis paper deals with a special field of power 
production, and attempts to investigate the question 
as to whether hydro-electric works alone are capable 
of satisfying all the demands of various consumers 
in the most advantageous manner. It will be shown 
that, in consequence of the great variations in the 
amount of water available, and in consequence of the 
varying demand for power during the year, and even 
during the day and from hour to hour, a combination 
of heat engines with hydro-electric works offers great 
advantages. The conditions which prevail when 
Diesel engines are adopted are specially considered, 
but other types of heat engines, as, for example, 
steam turbines, steam engines, &c., could be employed 
in @ Similar way. 

Hydro-electric generation would be the ideal system 
to adopt for the production of power if the relation 


— 

Qa 
sart==-+-; 

+ + 


ee ten nae 
SS ee ; 


+ 
+ 


" 


a 
+ 


-<=¢22 
a 


T 
4--- 


—_ 


4 


+ Pe: 
Ft 


x 
f 


/ 


+ 


+++ 


rvTvTyTrrri ti 
rrr) 
+ + be 

+++} tt 


and for various load factors are shown in Fig. 1. 
Below the graphs the data are given on which the 
calculations have been based. It has been assumed 
that the power units, including the transformers 
which have to transform up to the high voltage, cost 
£40 and £30 per kilowatt rated capacity in Examples 1 
and 2 respectively. We should have to go too deeply 
into the matter if other costs of the station were taken 
into consideration. In Example 2 the cost of the 
power units has been taken £1 higher, as the gene- 
rators and transformers will certainly be dearer for a 
low power factor. In Example 1, the cost of the 
plant per kilowatt rated capacity at the point A, 
allowance being made for the losses incurred up to 
that point, works out at £44 7s. 2d. and £33 5s. 7d. 
The losses in the several parts of the 


respectively. 
About 6 per cent. of 


hydraulic plant are as follows : 
the available hydraulic energy is lost in evaporation 
in the reservoir, 5 per cent. in the intake, and 23 per 
cent. in the hydraulic turbine plant, and then also 
about 8 per cent. is lost in the electric generator and 
3 per cent. in the transformers which transform up to 
the higher voltage of 80,000 required for the trans- 


mission lines. We see, therefore, that only 61.3 per 
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Cost of power works alone 0 
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Capital Cost per K.W. rated capacity at A 
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2) Transmission line (/) . 7 

(3) Transformer station (g) .. 4 
4) Converter plant (A, #) 
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FIG. 1—COST OF THE 


between the quantity of water available and the 
demand for power were to remain constant from one 
year’s end to the other, and if the hydro-electric 
works were situated close to the district where the 
power was required. Such ideal conditions, however, 


are never found. 
ECONOMICAL QUESTIONS. 

(a) Power Works for Municipal and Bulk Supply.— 
In order to investigate the economical questions 
regarding the cost of erection, the annual working 
costs and the cost of generation per kilowatt-hour, 
the costs have been worked out for three examples, 
under certain assumptions. 

(1) First of all, let us consider the hydro-electric 
system. / 

We take a hydro-electric power station situated 
62} miles (100 kiloms.) distant from a sub-station A, 
from which current will be supplied to the consumers. 
The voltage in the transmission line is 80,000 volts, 
in the sub-station 3000 volts, three-phase. In Example 
| the power factor (cos g) is taken as unity, in 
Example 2 as 0.7, and in Example 3 the effect of 
installing a converter plant for supplying direct 
current is also considered. 

Corresponding to the three examples mentioned 
above, the annual cost of working and the cost per 
kilowatt-hour for various hours of working per annum 


100 km ; 
(624 m.) 


EXAMPLE 2. 

! A.C. 30000 volts cos . 

100 km =a 100 kin 

(624 m.) 624 m 
t «s al £ 
ti 60 31 

A 

i 

nm 12 

it 1 

5 0 


“ “ 


“ 
mw 
” 


cent. of the energy originally available in the water is 
supplied to the bus-bars at the hydro-electric works. 
A further 7 per cent. is lost in the 624-mile trans- 
mission line and another 3 per cent. in the transformers 
at the consumers’ end, so that at point A there is 
only 55.4 per cent. of the original hydraulic energy 
available. The cost of the transmission line per 
kilowatt available at A works out at £7 16s. 10d. and 
of the transformer station at £4 per kilowatt, so that 
the cost for the power works and distributing plant 
amounts to £56 4s. and £45 2s. 5d. respectively per 
kilowatt rated capacity at the point A. The annual 
expenses per kilowatt rated capacity at the power 
works are taken at 9 per cent. of the capital cost of 
the plant, i.e., £4 and £3, and for the transmission 
line and transformer station at 11 per cent. This 
gives the totel annual expenses as £5 6s. and £4 6s. 
per kilowatt rated capacity at point A. If we now 
examine the conditions in Example 2, where the 
power factor (cos ¢) is 0.7, the cost of the power works 
is found to be higher, since larger generators and 
transformers must be installed. The amount of energy 
to be generated and transmitted will then be about 
43 per cent. more than before. The generators and 
transformers will work with greater losses, which 
increase as the square of the current, and will there- 
fore be twice as great asin Example1l. The efficiencies 
of the generator and the transformer will therefore 


be lower, the latter about 94 per cent. instead of 
97 per cent. Let us assume that the efficiency of the 
generator remains the same, and also the efficiency 
of the generator driven by the Diesel engine, as thi 
will not affect the comparison between the two cases 
Similar conditions will prevail in the transmission 
instead of the loss there being 7 per cent. it 
will be 14 per cent. The same holds for the trans 
formers in the sub-station at A, where in this cas: 
there is available only 48.2 per cent. of the energy 
originally contained in the water. If we consider th« 
losses, the cost of the power units alone per kilo 
watt rated capacity at the point A works out at 
£50 12s. and £38 8s. respectively, as compared with 
£44 7s. 2d. and £33 5s. 7d. in Example 1. The cost 
of the transmission line becomes £11 0s. 10d. and of 
the transformer station £5. The total cost of the 
plant comes to £66 12s. 10d. and £54 8s. 10d. respex 
tively per kilowatt rated capacity at the point A 
The annual expenses are higher, in proportion to the 
increased capital, and amount to £6 6s. 6d. and 
£5 4s. 5d. respectively per kilowatt rated capacity at 


line ; 


the point A. 
If we now consider the circumstances in Example 3, 
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KILOWATT- HOUR GENERATED BY HYDRO-ELECTRIC PLANT 


in which it is assumed that at the consumers’ end 
of a 62}-mile transmission line a converter plant is 
used to generate direct current at 500-1200 volts, 
we see that the cost of the plant amounts to £76 17s. 7d. 
and £63 13s. 7d. respectively per kilowatt rated 
capacity at a point B, much higher therefore than 
in either of the examples already considered. Each 
of the three items, cost of power works, transmission 
line and transformer station have become larger, 
as'they are reckoned per kilowatt rated capacity at 
the point B; and, in addition, there is also the cost 
of the converting plant to be taken into account. 
In this example, as compared with Example 1, there 
are further losses to be considered, shown by the 
efficiency of the converting plant being taken at 84 
per cent. In all, therefore, only 46.5 per cent. of the 
energy originally contained in the water will be avail- 
able at the bus-bars in the sub-station B from which 
direct current is supplied. The annual expenses 
per kilowatt rated capacity are therefore £7 Its. 
and £6 12s. 5d. respectively. Above these costs, 
in Fig. 1, the first costs of the plant are graphically 
plotted in the lowest row, and above them the 
annual working costs as a function of the number 
of hours worked per annum. It is typical of a hydro- 
electric works, since the expenses of attendance 
are @ minor matter, and interest, depreciation, 
maintenance and renewals are of greater impor- 
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tance, that the annual remain prac- 
tically the same, whether the plant works only 
1000 hours or 8760 hours in the course of the year. 
Chis is shown by the horizontal lines. The lowest 
line represents the first cost of the plant or the work- 
ing expenses for the power works ; the second includes 
the transmission line; and the third includes also 
the transformers in the sub-station. ' It can be seen 
how, in these three cases, both the cost of the plant 
and also the working expenses increase, In the upper 
rows of the diagrams, the cost per kilowatt-hour is 
worked out for various loads on the plant. The values 
taken are from full load to quarter-load. We can see 
from the run of the curves that the cost of generation 
is least when the plant is in service all through the 
vear at full load. The cost per kilowatt-hour is then 
in Example 1, 0.15d. and 0.12d.; in Example 2, 
0.18d. and 0.15d.; and in Example 3, 0.22d. and 
0.19d. respectively. We here very clearly the 
effect of a low power factor, and also the effect of having 
to use converters The cost ol generation also rises 
considerably if the number of worked 
annum is decreased. We see, for example, that even 
when the plant is fully loaded, but is only 2500 hours 
at work 
that the cost of generation in Example 1 rises from 
0.15d. and 0. 12d. to 0.55d. and 0.43d. per kilowatt 
it here very evident that the uwumber of 
worked affects the of generation, and 
that by working in shifts, for exemple, with two eight 


©Xpenses 


sec 


hours per 


corresponding to the eight hours’ day-—— 


hour. 


cost 


hours 


engines, the price of fuel is a very important factor. 
In order, therefore, to make our comparison more com- 
plete in this respect, in calculating the costs in the case 
in Fig. 2, three different prices of oil have been taken 

£3, £4 and £5 per ton. The total annual working 
expenses are also plotted as a function of the number 
of hours worked per annum, from 0 to 8760, in a 
second row of diagrams—-Fig. 2. At the bottom is 
shown the interest, then depreciation, cost of renewals, 
attendance, lubricating oil, and finally the cost of 
fuel. Lt is typical of a Diesel power station that fuel 
is consumed only during the actual hours of working, 
and therefore a change in the number of hours worked 
gives a corresponding change in the amount of fuel 
At low loads the amount of fuel consumed 
is also less, as shown by the lower curves for three- 
quarter, one-half and one-quarter load. If the cost 
of fuel is higher, the cost of generation, of course, 
also rises, as is shown in the second and third columns 
for oil costing £4 and £5 per ton. In the upper row 
of diagrams the cost per kilowatt-hour is plotted for 
various loads. We see, for example, that with oil at 
£3 per ton the lowest cost is 0.344d. per kilowatt 

hour when working 8760 hours per annum. As the 
number of hours worked begins to decrease, the cost 
per kilowatt-hour but only gradually. 
At 2500 hours and full load it has risen to 0.57d. 
This shows that the cost of power production by 
means of Diesel engines is not so adversely influenced 
by a fall in the demand as in the case of hydro-electric 


consumed, 


increases, 


Capital Cost £ 16/16-per KW. Hours worked 0-8760 per annum. 
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hour shifts, corresponding to about 5000 workung | 


hours per annum, the cost of generation can be reduced 
from 0.55d. and 0.43d. to 0.275d. and 0.22d. per 
kilowatt-hour. With three eight-hour shifts the 
tirst-mentioned prices of 0.15d. and 0.12d. would be 
reached. It is, of course, quite out of the question 
to expect that every factory, works or railway could 
work continually at full load, even with three shifts. 
lt will never be possible, even when the power plants 
are constantly at work, for a power station to run 
continuously during the whole year at full load ; the 
load will always fluctuate, being sometimes full and 
sometimes only a fraction of full load. From the run 
of the curves it can be seen how, for example, at 
quarter-load—-the top curves—the price of current 
rises sharply. In hydro-electric works this increase 
is approximately in inverse ratio to the decrease in 
the load on the works. 

(2) Let us now examine the conditions governing the 
generation of electric energy by means of large Diesel 
engines. In Fig. 2 it is assumed that the cost of 
acquiring a Diesel engine power station, including the 
generator and buildings, amounts to £16 16s. per 
kilowatt ; interest on capital taken as 7 per 
cent.; depreciation at 6 per cent.; renewals at full 
load (8760 hours) per kilowatt-hour, 0.0153d., and 
at quarter-load (2000 hours), 0.0096d. Attendance 
is taken as costing the same at all loads as at full 
load, i.e., 0.0125d. per kilowatt-hour, but as changing 
with the number of hours worked. Lubricating oil 
and cleaning material cost 0.0259d. per kilowatt- 
hour. The fuel consumption is 0.9 lb. per kilowatt- 
hour at quarter load, 0.68 lb. at half load, 0.63 lb. 
at three-quarter load, and 0.64lb. at full load, 
measured at the bus-bars of the Diesel station. 

In stations where the generators are driven by heat 
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plant. When the number of hours worked begins 
to decrease, the curves of cost do not rise nearly so 
sharply as in the case of water power—Fig. 1. Further- 
more, as the load decreases, the amount of fuel used 
also decreases, so that the difference between the 
cost of the kilowatt-hour et full load and at less 
than full load is not so great as in the case of a hydro- 
electric plant. 

If it is desired to install a Diesel plant to supply 
the same amount of energy as with a hydro-electric 
plant. it will naturally be installed at the most favour- 
abie spot; for instance, at the same place as the sub- 
station A of the hydro-electric works, as it can, 
unlike the hydro-electric plant, be erected wherever 
desired. The great losses inevitable in a hydro-electric 
plant between the power station and the consumers’ 
end of the transmission line are eliminated and the 
capacity of the Diesel engine station needs to be much 
less than the capacity of the hydro-electric works for 
supplying the same amount of energy at the point A. 
Further, electric energy can be generated by the 
Diesel generator exactly of the kind required, direct 
or alternating, and at the voltage desired. There is 
therefore no necessity to transform up or down. If 
the efficiency of the electric generator coupled to the 
Diesel engine is 92 per cent. the output of the engine 
would be only 55.4 + 92 = 60 per cent. of the 
theoretical output available from the water entering 
the hydro-electric works, or only 87.5 per cent. of 
the output of the hydraulic turbines as assumed in 
Example 1, Fig. 1, when the power factor would be 
unity. When the power factor is low the first cost of 
installing a Diesel set will be only very slightly 
increased, whilst the cost of the distributing system 
for the hydro-electric plant will be very much greater 
than before, as we have seen in Example 2. The 


output of the Diesel engines has in this case only to 
be 76 per cent. of the output of the hydraulic turbines. 
If Diesel engines are used for generating direct current 
they will be direct coupled to direct-current dynamos 
and generate direct current at the voltage desired. 
There are then absolutely no additional losses to be 
considered, and the Diesel engines need have only 
73.5 per cent. of the output of the hydraulic turbines 
corresponding to Example 3, Fig. 1. 


under which 


pad 
There are now certain conditions 
the number of hours worked and the load on 
the plant show the same cost of yeneration for 
M, 
hydro-electric plant and for Diesel plant. These 
points can be determined in the diagrams by 
plotting the curves for the annual working ex- 
penses of a hydro-electric plant—shown in Fig. | 
on the same diagram as the corresponding 


curves for Diesel engines. The former will be repre 
sented by nearly horizontal lines. The two dotted 
lines in the diagrams in the second row—-Fig. 2 
show the cost of supplying alternating current at the 
sub-station A from water power when the power factor 
is unity, the two chain-dotted lines when the power 
factor is 0.7; the two double chain-dotted lines show 
the cost of supplying direct current at the point B. 
The points where these six horizontal lines cut the 
sloping lines which represent the total annual working 
expenses of the Diesel plant are where the cost of 
generation is the same in a hydro-electric works as in 
a Diesel engine station. If we transfer these into the 
upper diagrams, we get, by joiming up the points 
| lying on the various load curves, the boundary curves 
| of equal costs for the two plants. We see—-upper 
diagram in the first column—that these boundary 
| curves rise, when supplying alternating current at a 
power factor of unity, from about 2400 and 1400 
working hours respectively at full load to about 5700 
and 3400 working hours at one-quarter load. If the 
power factor is 0.7, these boundary curves lie lower, 
‘.e., at about 3300 and 2300 working hours respec 
tively at full load and 8000 and 5500 working hours 
at one-quarter load, the cost of generating electric 
energy is the same. In the case of direct current 
this boundary curve lies still lower. The whole range 
in which Diesel engines are more advantageous lies 
above the boundary curves in the horizontally shaded 
area, and the range in which water power is more 
advantageous lies below them. When all the factors 
affecting any particular case are known, it is there- 
fore possible to decide whether the Diesel plant or 
the hydro-electric plant is the more economical in 
working. In the second and third set of diagrams we 
see the effect of a rise in the price of fuel oil. In these 
cases the boundary curves of equal cost lie somewhat, 
but not much, higher. There is quite a considerable 
range within which the Diesel engine works much more 
economically than a hydro-electric plant, even if the 
price of fuel oil should be £5 per ton or more. 








Water-cooled Furnace Walls.’ 


By H. D. SAVAGE 


Wuitst it has been possible to develop refractory 
materials that withstand extremely high temperatures in 
the laboratory, these same high heat-resi-ting refractories 
may not meet the severe conditions of actual operation in 
modern steam boilers, owing to the influence of the fluxes 
in the ash. This is especially true where high sulphur in 
the form of pyrites occurs in the coal, and this type of coal 
is so frequently met with throughout the United States 
as to meke it practically a standard condition. 

A recognition of the general conditions led to the study 
of means for either reducing the stress to which the re 
factories were submitted or means of replacing the refrac 
tory walls. The progress of this development may be 
logically considered as—(1l) Hollow wall refractory 
furnaces ; (2) steam-cooled walls; (3) water-cooled walls. 

Hollow walls made of refractory materi ls were found 
more practical when pulverised fuel or fuel oil was em 
ployed than when stokers were the firing medium, owing 
to the fact that in pulverised fuel and fuel oil firing, air 
infiltration was not extremely deterimental as in stoker 
firing, and that in stoker firing, if the inner lining of the 
hollow walls was made sufficiently thin so that the air 
cooling might be effective on the refractories, then the 
necessities of cutting away clinker or the abrasive action 
of the moving fuel took away the wall as quickly as the 
extreme thermal conditions would have affected a solid 
wall. 

As to steam-cooled walls, or, more properly, the placing 
of the superheater so as to form a wall surface, it may be 
noted that the amount of cooling obtained from this source 
must naturally be limited, as the area it is possible to 
expose in the furnace is governed by the amount of super- 
heat required, and up to the present time, results obtained 
would indicate that this method of cooling is not yet out 
of the experimental stage. 

Several attempts have been made in the past to develop 
some method of water cooling side walls, either ordinary 
boiler tubes having been placed just inside an ordinary 
solid brick wall or so placed that shaped brick-filled open- 
ings between the tubes or the tubes were entirely faved 
with brickwork. 

Each of these methods presented ditticulties, 
of structure or operation. 

In 1923 Mr. Thomas E. Murray, vice-president of the 
New York Edison Company, who had for a number of 
years been interested in the development of electric weld- 
ing, conceived the idea of welding light fins on ordinary 
boiler tubes and placing them in the furnace in such manner 
that the fins slightly overlapped between the tubes and 
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formed a continuous metal wall. Much doubt was ex- 
pressed as to the heat transfer value of these fins, and fear 
was entertained that the fins would rapidly burn off or be 
eroded. However, in December, 1923, at the Hell Gate 
station of the United Electric Light and Power Company, 
three approximately 1500 horse-power Springfield cross- 
drum boilers, stoker-fired, were equipped with these 
Murray fin walls, and have been in continuous operation 
since then with practically no deterioration of the fins or 
the tubes after nineteen months’ operation. Many experi- 
ments have been tried on these boilers during that time, so 
that the Murray fin walls might be tested under extreme 
conditions of operation. 

For the benefit of those who are not familiar with this 
furnace design, it may be well to describe it briefiy. 

Fig. 1 shows an isometric view of the screen installation 
at Hell Gate. These side walls consist of 4in. tubes arranged 
vertically on each side of the furnace, and spaced at 7in. 
centres. Each tube has two longitudinal steel fins welded 
on it diametrically opposite each other, and when placed 
in the boiler furnace the fins overlap, thus presenting a 
continuous water-cooled surface to the radiant heat of the 
furnace. The lower portion of the tube is covered by fire 
clay tile for a short distance above the stoker. This 
covering extends along a horizontal line, the entire length 
of the furnace. These bricks are used in stoker, but 
not in pulverised fuel furnaces. The water in the tubes 
forms a part of the regular boiler circulation, the lower 
ends of the tukes being connected by headers leading to 
the mud drum. The upper ends of the side wall tubes are 
connected to a header, which, in turn, discharges into the 
boiler drum through a special set of nipples and headers 
in front of the drum. 

The water-cooled side walls not only replace practically 
all the brickwork in the side walls, but afford considerable 
protection to the front and rear walls by absorbing the heat 
which they reflect, and thus lowering the temperature of 
the face of the wall. To anyone famiiiar with the difti 
culties of brickwork maintenance, the logic of the water 
cooled walls is at once evident. Not only is the problem of 
brickwork maintenance in large boiler settings an item of 
considerable expense, but the loss of capacity of steam- 
generating equipment rendered idle by necessary repair 
periods, is of even greater importance. 

Another tendency at the present time is toward pre- 
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FIG. 1800" H.P. 


heating combustion air. Pulverised fuel firing in com 
bination with air heaters makes possible very high ratings, 
and produces naturally very high efficiencies, which means 
a very intense heat in the furnace, making the necessity 
walls practically imperative. With 


water cooled 
installed under such conditions. the 


ovled wall 


ror 
water 


BOILER AT CAHOKIA 


units may be kept on the line for long periods without any 
more liability of shut-downs than is caused by the oiler 
itself under present conditions. 

Fig. 2 shows the application of a water-cooled fin fur 


FIG. 1 ISOMETRIC VIEW 


nace in combination with an air-cooled refractories furnace, 
now being operated on one of the 1800 horse-power boilers 
at the Cahokia station of the Union Electric Light and 
Power Company, St. Louis. It will be noted that con- 
siderably over half the side 
wall is screened as well as the 
back wall. It was suggested 
when this design was offered 
that too much cooling might 
be obtained. This boiler was 
put in operation in March 
last. It has been impossible, 
up to now, for outside reasons, 
io run complete tests which 
we had hoped to present at 
this time. However, from 
some data possible to 
draw the deduce 
trons : 
(1) The flue gas tempera- 
ture is 32 deg. to 39 deg. Fah. 
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lower in boiler No. 11, equipped with fin tube walls, than 
in boiler No. 5, equipped with refractory side walls. This 
reduction in flue gas temperature makes the overajl 
efficiency about 1 per cent. higher. 

(2) Since, under standard conditions, the flue gas tem- 
perature from a boiler twenty tubes high will be 25 deg. 


to 30 deg. Fah. lower than from a boiler fifteen tubes high, 
it may be assumed that a boiler fifteen tubes high with fin 
tube side walls will have as low flue gas temperature as 
a boiler twenty tubes high with refractory side walls, 
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OF SCREEN AT HELL GATE 


and since the fin tube walls present very eflicient evaporat- 
ing surface, it may be further assumed that under ordinary 
conditions a fifteen-tube high boiler equipped with a fin 
tube furnace would serve the purpose of an ordinary twenty 
tube high boiler. 

(3) Since the temperature of furnace gases entering the 
boiler with fin tube side walls is about 400 deg. Fah. lower 
than in a similar boiler with refractory side walls, the 
temperature of the gases entering the boiler with refractory 
side walls is about 2400 deg. Fah., whereas the tempera 
ture of the gases entering the boiler with fin tube side 
walls is about 2000 deg. Fah., the same weight of furnace 
gases will enter the boiler with a velocity 15 per cent 
lower with the fin tube side walls than the gases in a 
furnace with refractory side walls. This lower velocity 
will reduce draught loss through the boiler and also reduce 
the slagging of boiler tubes.. 

(4) The temperature of the gases entering a convection 
type superheater is about 200 deg. Fah. dower in a boiler 
with fin tube side walls than in a boiler with refractory 


side walls. Therefore, in a boiler with fin tube side walls, 
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FIG. 3--SUGGESTED ARRANGEMENT OF STEAM GENERATING UNIT 


the superheater must be placed nearer the furnace. That 
is, if the superheater in a boiler with refractory wall is 
piaced above the sixth row of boiler tubes, it should be 
placed above the third or fourth row of boiler tubes in a 
boiler with fin tube side walls. 

In the above deductions, (1) and (2) show in what way 
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the fin tube side walls in the furnace increase the efficiency 
and make the boiler operation easier. Since, on the above 
basis, the fin tube walls are to be credited with only about 
1 per cent. increase in efficiency, other reason must be 
looked for to warrant the adoption of these walls. The 
outstanding and most valuable feature of the fin tube 
water wall construction is, of course, reduced maintenance. 

We very frequently have engineers in charge of stations 
say, “ Oh, well, I don’t have much brickwork repairs, and 
| wouldn’t be justified in putting in water-cooled fur- 
naces.”’ This statement, if true, would only mean one 
thing, that a large capital expenditure has been made 
in order to operate boilers at a low rating that brickwork 
maintenance may be saved, or that combustion efficiency 
is not what it should be. It is certain that where such a 
statement is truthfully made, there has been an un- 
warranted capital expenditure for boiler heating surface, 
and that full advantage is not being taken of maximum 
evaporative possibilities and present high-capacity firing 
mediums, which are of economic value, even taking into 
consideration the higher brick maintenance necessary to 
such operation, and is of much more economic value when 
water-cooled walls are substituted for refractories. One 
plant in the East, as efficiently operated as any of its 
contemporaries, but at the same time operated to its 
fullest capacity possibilities, had an expenditure of 
approximately 8000 dollars per year per boiler for boiler 
brickwork maintenance. The installation of the water- 
cooled tin walls practically eliminated this item of repairs, 
as in @ year’s operation there was practically no money 
spent on furnace wall maintenance. 

The progress of water walls since the conception of the 
Murray fin tube has been very rapid. There are approxi 
mately sixty-five boilers equipped or being equipped 
with this type of wall in the United States and ten in 
England (April, 1925). 

The high cost of boilers and accessories and the proven 
ability of modern firing methods to produce high ratings 
ior long periods with high economy have made obsolete, 
rating methods of not more than a year ago, and the 
progressive engineer must discard his boiler horse-power 
calculations and figure strictly from a standpoint of 
evaporation per square foot of heating surface, and bear 
in mind constantly that the pounds of coal possible to fire 
efficiently under a boiler to-day bear no relation to his 
calculations of yesterday. This is most strikingly illus- 
trated in the case of a new station projected for the eastern 
part of this country where the original figures made on the 
basis of underfeed stokers operating under the most 
favourable conditions showed a necessity for forty-four 
boilers of approximately 15,000 square feet heating 
surface each, and where the present figures re-vamped to 
cover pulverised fuel firing and fin furnaces, which have 
been adopted for this station, indicate a necessity for 
only thirty-two boilers of approximately 15,000 square 
fect heating surface. 

Some question has been raised as to the effect the welding 
of the fins might have on the strength of the tubes. We 
have made numerous tests on finned and unfinned tubes, 
and find that there is practically no reduction in the 
strength of the tube owing to the welding of the fin. 

The ideal steam generating unit of the future, as it 
appears from present indications, may be looked forward 
to as a boiler easily and quickly accessible for cleaning, 
equipped with fin tube water-cooled furnaces, pulverised 
fuel firing, medium-sized economiser and large air heater. 
Such a combination will be ideal from the point of both 
capital expenditure and economical operating cost, for 
the reason that the boiler furnace may be operated to its 
maximum combustion possibilities without fear of side 
wall deterioration, that full possible thermal extraction 
will be made before the gases are freed at the exit of such 
combination, and that such combination when viewed not 
from the horse-power rating of the boiler, but from the 
maximum evaporation obtainable from the unit, will 
present the highest economy for the lowest possible capital 
expenditure. Such combination is shown in Fig. 3. 








Letters to the Editor. 


(We do not hold ourselves reaponsible for the opinions of our 
correspondents. ) 


LOCOMOTIVES WITH BOGIES 


Su In the series of articles which you are publishing at the 
present time, the history of articulated trucks or bogies on British 
built locomotives has not been clearly or completely dealt with. 
After the Chapman engine of 1812, Hedley’s second engine- 

later known in its rebuilt form as Puffing Billy 


asa 2 


was constructed 
8-0 articulated engine, with two four-wheeled power- 
truck Your contri 
butor’s knowledge of mechanics is at fault in supposing that the 
wheel teeth would either lock or break when the bogies swivelled. 


driven bogies and a two-wheeled pony 


\ll that was necessary to obviate that was the curving of the 
driven teeth to « radius struck from the centre of the bogie 
pivot the Neath 
\bbey Ironworks in 1838 shows the curving in the plan view of 
the illustration given Engineering, 
November 15th, 1867. 1 know you also illustrated this engine, 
but cannot find the date It was built fog the Rhymney Iron 
Company. The four-wheeled truck under the fire-box of the 
Earl of Airlie was pivoted at the hind buffer beam, and clearly 
anticipated — the Bissell truck, ‘ entreing 
arrangement 

The first bogie with a contral pivot built by Stephenson was 
made to the drawings of John B. Jervis, chief engineer of the 
Mohawk and Hudson Railway, in 1833. This engine was for the 
Saratoga and Schenectady Railway, for which Jervis was also 
engineer ; in fact, Jervis was also engineer for the Delaware and 
Hudson Railway, and was the man who sent Horatio Allen to 
I'ngland to study railways and order engines in 1828. 

lervis’s drawing is published on page 305 of Warren’s book, 
and, in addition to showing the construction of the bogie, shows 
the backward drive of the excentrics for which Warren puts in 
«a half-hearted claim on behalf of Stephensons. 
course, anticipated Baldwin in that matter. 


Che 0-8-0 articulated locomotive built by 


mm «your contemporary 


except m its 


Jervis, of 
There is, however, 
other matter in connection with the excentric drive that is of 
historical and mechanical interest. There was a spring-returned 
treadle on the footplate by which the excentrics could be dis- 
placed laterally on the axle. This treadle had nothing to do with 








the reversing of the engine. 1ts purpose was to place the excen 
trics in line with the cranks to secure a braking action in the 
cylinders. This was done by providing on one side of the excen 
trics a flange with a comparatively small gap, which fitted closely 
on a driving arm at that side, while on the other side of the 
excentrics the flange had a very wide gap, and only made contact 
with the driving arm on that side in the positions corresponding 
to forward or backward gear. It is worthy of note that only 
Stephensons and their sub-contractors, Tayleur and Co. and 
Fenton, Murray and Wood, adopted this expedient. 

In his book Warren implies that the treadle was for revers- 
ing the engine, and omits to mention any device for holding the 
treadle against the action of the spring. The treadle rod and fork 
are clearly shown in the plan of Fig. 13 in your issue of January 
16th last, but by a draughtsman’s error are shown on the wrong 
side of the engine. He also omits all reference to the self 
holding feature of the disengaging rods, and in figure, page 
286 of his book, suppresses that feature entirely, thus leaving it 
to be presumed that the driver continued to hold the disengag- 


ing levers while at the same time he was manipulating the 
starting levers 
It may be of interest to add that before sending his 


drawings to Stephensons, Mr. Jervis had an engine, named 
Brother Jonathan, built at West Point Foundry in 1832, which 
engine is generally referred to in this country as “* Experiment, 
1832,” and was the fourth engine built in that foundry, the others 
being Best Friend of Charleston, West Point—both designed by 
kK. L. Miller, after whom Baldwin's second engine was named 


in 1834—and De Witt Clinton, designed by Jervis in 1831. 
Jas. Dunxwor 
Glasgow, July 25th. 
SCRATCH HARDNESS TESTS 


Sin, —I read with interest your excerpts of the “* Proceedings 
of the Institution of Mechanical Engineers, published in Tux 
ENGINEER of May Ist, 1925. With your permission, I should 
like to refer to Mr. Shire’s paper on “ Scratch Hardness Tests.” 
A few years back, at Cambridge, | commenced similar experi- 
ments with diamond scratch hardness testing, and the results, 
which led me to abandon them, may be interesting to a few. 
Fig. 1—was a diamond tool moved 


The form of sclerometer 











Tee Eugene 


over the specimen by hand. 1 enclose a sketch of it. In order 
to obtain the best results and to minimise the risk of damaging 
the diamond, it was designed so that the load could be first 
applied with the tool clear of the specimen. This was effected 
by two ramps as shown, along which the tool was carried until 
the incline allowed it to come in contact with the specimen. The 
tool with the diamond fixed to its lower end, was mounted in a 
carriage fitted with roller bearings, having four balls on each 
side. The carriage ran between two hardened steel plates. 
The upper one carried the two ramps and the ball race, and the 
lower one, which was slotted down the centre, formed the lower 
ball race. The machine was placed on the material and the tool 
drawn across by a cord. 

A number of tests were carried out, and it was intended to 
proceed further, recording the pull on the cord required for the 
different specimens. However, on examination of the scratches 
already made, it was clearly difficult to read the width of the 
seratch with sufficient accuracy, and during further investiga- 
tion into the reason for this, several specimens were cut so that 
the cross-section of the scratch could be examined. 

it was then apparent that burring at the edges was one of the 
chief causes. 

From Fig. 2 it will be seen how the light in different positions 
caused different readings for the width. This burring I do not 
think was in any way due to error in the shape of the tool, for 
the diamond was carefully ground with a clearance angle of 
8 deg. 

Another difficulty was the preparation of the specimen, and 
personally I found a highly finished surface necessary for the 
best results. These objections were sufficient, in my opinion, to 
remove all possibility of seratch tests ever becoming a work 





shop practice ; in fact, a considerable amount of time and labour 
needs to be expended, even for accurate laboratory tests. 

For the above reasons, I am inclined to doubt the accuracy 
with which Mr. Shires was able to read the width of his scratches, 
namely 0.0005 mm., since burring was found to occur in the 
material of similar hardness to those he quotes as being most 
suitable for scratch testing. 

I regret I am unable to enclose the photographs of the cros 
ections ; these are at my home in England 
Crisr 
Sandakan, British North Borneo, June 16th 


SIMPLIFICATION (STANDARDISATION) IN INDUSTRY. 


Sir,— Your brief summary of the address delivered by Colonel 
Vernon Willey, President of the Federation of British Industries 
—Tue Encrneser, July 17th—deserves the serious attention of 
all those who are engaged in the control of industrial under 
takings. To those who, like myself, are continually dealing with 
the every-day facts of manufacture and mass production, the 
records of persistent loss owing to haphazard, happy-go-lucky 
ways of dealing with lay-outs, renewals and maintenance, are 
appalling, while attempts to initiate ‘remedies are usually 
obstructed and delayed. 

Unfortunately, many experts appear to be unduly influenced 


by the history of the times and the conditions of Boultun, Watt, 








Wilkins and Richard Trevithick, and thus approach a modern 
manufacturing proposition or problem in the same manner and 
spirit as they imagine those by-gone engineers and inventors 
would have done ; whereas the conditions are so very different 
that reference to the 
Press would supply probably halt a dozen satisfactory solutions 

Figures to prove the 
I will just quote a few 


advertisement columns of the technical 
of the problem which they have in hand 
advantage of standardisation abound. 
brief extracts from a report issued by the United States Chamber 
of Commerce early in 1923 ; 


letterns or types Number in use 


in use prior to after standard: 
tandardisation sation 
Pipe fitting 17,000 610 
Car wheel» 175 1 
Malleable cham “044 rey} 
Dry cells 17 “ 
Hammers and are 2,752 761 
Shafting i if 


Any of your readers interested in the subject and desirous of 


perusing « lucid, business-like presentation of the case for 
standardisation, should refer to your issue of January 30th, 
1925 (page 129), and read the article by Mr. C. le Maistre—or 


of his address delivered in Prague, &« 
of the British Standard 


rather, the 
under the 
Association. 


summary 


auspices Engineering 


A. Wit.iames 


Pris 


Birmingham, July 25th. 


FRONTCOUPLED TENDER LOCOMOTIV bs 
WITH LARGE WHEELS. 


BRITISH 


Sir, 
contribution to British locomotive history 


Not in any spirit of unfriendly criticism, but as a possible 
the matter 
large wheeled front coupled engines with inside cylinders, ant 

dating the Stroudley classes on the L.B. and 8.C.R.—July 17th 
page 55—I would like to call Mr. Ahrons’s attention to a 0 4-2 
tender engine which was built by ‘the Maryport and Carlisk 
Railway Company at their Maryport works in 1863. This engine, 
No. 8, had, I think, four-coupled wheels of the then unusual size 
of 6ft. 
diameter of boiler, 3ft. 10in. ; length of barrel, 9ft. 10in. ; 
base of engine, 7ft. L4in. (coupled wheel centres), plus 7ft. ; total, 
i4it. Idin 
was Oft. 7}in. F. 

Stevenage, Herts, July 25th. 


The cylinders, inside the frames, were 15in. by 22in 
wheel 


The tender ran on four wheels, the spread of which 
W. Brewer. 


[In reply to Mr. F. W. Brewer's letter, tho friendliness of which 
| appreciate, there certainly was the 0-4-2 


of the Maryport and Carlisle Railway to which he refers, but it 


passenger egine 


was not an express engine, The sentence in my article—page 55, 
July 17th— *Stroudley was not the first to use large 
coupled leading wheels for express engines. . 

I also omitted mention of two well-known 0 4 
Northern, Nos. 67 and 70, which P. Stirling turned out at Don 
caster in 1870. The 
cylinders were 17}in. by 24in., and the frames were double, 
the coupling rod cranks being outside. But they were, like the 
M. and C.R. engine, used for local trains only, and when | first 
saw them in 1876-7, No. 67 Bradford for 
service to Leeds and Wakefield only, and No, 70 worked stopping 
Although the diameter of the 


reads : 
On these grounds 


» 


2 engines, Great 


These also had 6ft. front coupled wheels. 


was stationed at 


trains in the Grantham area. 
front coupled wheels was unusual, none of the above engine 
engines for fast 

Anrons (Not- 


come within the limits which I intended, viz., 
main line traffic at considerable speeds i} lL 
tingham, July 28th). ] 


THREE-CYLINDER LOCOMOTIVES 


Sin,—The chief engineer of the Bridge Stress Comunittee has 
called my attention to the leading article in your issue of July 
l7th. to my in reply 
to the discussion alter the reading of my paper on * Three 

Newcastle, that the Bridge Stress 


the three-cylinder engine caused 


Reference was mado therein statemont 


Locomotives " at 
Committee had found that 
less deflection than either the two or four-cylinder type. 


cylinder 


This statement was incorrect, as | am advised that the Bridge 
Stress that both the three 
cylinder locomotives have a great advantage over the two- 


Committee have found and four 
cylinder locomotives in respect of hammer blow, but they do not 
find that the three-cylinder engine is any better than the four 
cylinder type in this respect. H. N. Gresury 


London, N. 1, July 29th 


THE BROMLEY SINGLE (4-2-2) ENGINES, G.E.R 
Sir,—In reply to Mr. F. W. Brewer's letter on page 88, the ten 
later engines of the above class, Nos. 600 to 609, by Kitson, 1881- 
2, had rectangular and not circular slide valves. The regulator 
of these single engines consisted of a cast iron box fixed to the 
smoke-box tube plate, with valves sliding laterally. The lever 
on the regulator spindle was arranged so that the jockey valve 
was opened first in the usual way. The valves were of gun 
metal. Regulators of the sliding type in the smoke-boxes of 
engines with domes were by no means uncommon, and many of 
J. Armstrong's Great Western engines were provided with them 
In his goods engines the regulator handle was ot the “ pull-out 
lever type similar to that used in Gooch’s and Stirling's domelk 
engines 
\nko 
Fraly 


Nottingham, 27th 





z to my previous letter on this subject, I now 
tind from my notes that at least three of the Kitson engines had 
# life of only eight years. Further, that the engines, 
Nos. 603 and 609, concerned in the Stretham Fen accident 
July 28th, 1882, were not the first of the Kitson batch to be 
rebuilt with 17}in. cylinders and inside slide valves, so that the 


Sir,—-Referru 





two 


connection between the accident and the reconstruction seems 
to be rather remote 
F. W. Brewer 
Stevenage, Herts., July 23rd 








['wo events connected with miners’ welfare work took 
place on Saturday, the 25th inst., when the grounds and 
hall at Woodlands, near Doncaster, which have cost 
£13,000 and the baths at Bolsover, which cost £6000, were 
opened, 
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PROJECTORS FOR 


ILLUMINATING 


NIAGARA FALLS 








liluminating Niagara Falls. 


\n extensive installation of powerful searchlights has 
recently been put to work for the illumination by night of 
Niagara Falls. It was as long ago as the summer of 1879, 
when electric lighting was in its early infancy, that the 
lirst attempt was made to light up the Falls. The current 
was generated by a water wheel, which actuated a Brush 
machine bought by the Niagara Falls Prospect Park 
Company from the Telegraph Supply Company, of Cleve- 
land, O. This machine, which ran at 760 revolutions per 
minute, provided current for sixteen lamps, each of 2000 
candle-power. In 1907 there was a fair illumination of 
the Falls from the Canadian and New York sides, and for 
«a short period the American Fall and a portion of the 
upper rapids in the American channel were lighted by 
tlood lights. 

[t is from the Canadian side that the Falls are now being 
illuminated, and the work has been carried out by Mr. 
W. D'Arcy Ryan, of the General Electric Company. 
On the top of an old spillway in Victoria Park, on the 
Canadian side, he has installed twenty-four 36in. pro- 
ectors, each of which is said to give a beam of 1,440,000 
candle-power. All of these lamps are so mounted that 
their beams may be directed on either Fall at the wiil of 
the operator. Screens showing the spectrum colours— 
red, orange, green, blue and violet—as well as special deep 
reds and magentas and the soft blue, orange and rose 
colours, are provided. In the operation, the custom is to 
light the American, Centre and Horseshoe Falls in white 
light, when the scene is described as very closely resembling 
an ocean of milk tumbling from the higher to the lower 
level. Screens of different colours are then interposed in 
the beams, gnd the effects produced are said to be very 
striking. 








A Combined Rotary Cement Kiln 
and Clinker Cooler. 


In cement works employing rotary kilns, it is the custom 
to cool the clinker as it comes from the kiln in a separate 
inclined rotating cylinder, arranged either in line with the 
kiln or vertically below it. In the first case the clinker 
proceeds in one straight line from the point where the raw 
materials are fed into the kiln till the burnt material issues 
from the cooler, while in the other case the direction of 
progress of the clinker is reversed when it is delivered from 
the kiln. 

Various atternpts have been made to combine the kiln and 
the cooler in one unit, but, so far as we are aware, they have 
hitherto none of them been entirely successful. There has, 
however, just been brought to our notice a combined kiln 
and cooler which has recently been patented and put upon 
the market by F. L. Smidth and Co., Ltd., of Copenhagen 
and Victoria Station House, Victoria-street, London, 8.W.1, 
and which is claimed not only to perform its work satis- 
factorily, but to effect a saving of coal as compared with 
the consumption when using separate kilns and coolers. The 
name ‘* Unax”’ has been applied to the combined appar- 
atus, and an example of it has recently been put into opera- 
tion at the works of the Tunnel Portland Cement Company, 
Ltd., at West Thurrock. 

The kiln proper is of the ordinary type, but as will be 
observed from the accompanying illustration, there is, at 
the firing end, a portion which is of considerably larger 
diameter than the kiln tube, and it is in it that the cooling 
of the clinker is effected. We are, unfortunately, not per- 
mitted to reproduce a sectional drawing of the apparatus, 
but the following description will serve to give an idea of 
its general construction :—The cooler comprises a series 
of tubes arranged around a central cylinder, which is of 








about the same diameter as the kiln, and the axis of which 
is in line with the axis of the kiln. It is provided with a thin 
lining of refractory heat insulating material, and is closed 
at the end remote from the kiln with a cap or hood of 
similar design to the firing hoods of ordinary rotary kilns. 
Kiln and cooler being rigidly connected together revolve, 
of course, as a single unit. The refractory lining of the 
kiln is prolonged into the cooler—the discharge orifice 
being constricted by an extra thick layer of it—and is 
taken up to the entrances to the tubes, which are them 
selves lined for a short distance with refractory material. 
The rotation of the kiln discharges the burnt clinker into 
the cooler along the tubes in which it passes, meeting on 
tts way air from the outside as it rushes in to support the 
combustion of the fuel in the kiln. The results are that the 
clinker, as it makes its way to the open ends of the tubes, 


is cooled and the combustion air is heated. The coal dust 





THE “UNAX” COMBINED ROTARY 


fuel pipe is taken through the hood in the usual way, and 
is led through the central cylinder of the cooler—on the 
centre line horizontally and rather above the centre line 
vertically—the discharge end pointing downwards at a 
slight angle, and terminating just before reaching the end 
of the kiln. There is, therefore, no great length of pipe to 
support—no more indeed than in an ordinary rotary kiln 
equipment—and it is shielded from the heat radiated by 
the clinker. 

The makers claim the following advantages for this 
kiln :—(a) Separate coolers are eliminated ; (b) the cooling 
of the clinker is efficiently performed ; (c) there is no loss 
of heat between the clinker and the cooler, which results in 
a less consumption of fuel ; (¢) the foundations required 
are of less length than with separate kilns and coolers ; 
and (e) the building accommodating the kiln can be made 
lower. As substantiating the claim that the consumption 
of fuel is less with the “ Unex”’ than with other kilns for 
a given output, the makers inform us that careful tests 
with the former have shown a saving of about 5 per cent. 








1924 Floods in Madras 
Presidency. 


Tue following account of the flooding of the river 
| Cauvery in Madras Presidency in July of last year is taken 
from the Administration Report of the Public Work 
Department for the year 1923-24, which re« ently reached 


The 


us: 

“Tn July, 1924, the heaviest floods on record occurred 
in the river Cauvery. The meteorological conditions wer: 
so far as is known unprecedented, resulting practically in 
three separate floods occurring at such short intervals as 

| to be almost simultaneous. This resulted in a flood ley 
| several feet above any previous flood. Moreover, while th: 
| system of flood warnings which had been found effectiv: 
in all previous south-west monsoon conditions provided 
for the first warning for the staff to proceed to flood station 
to be issued when 10in. of rain occurred in three consecu 
tive days at Mercara, this did not occur up to July 171! 
when the first flood in the Cauvery occurred. This resulted 
from a distribution of heavy rainfall without precedent 
during the south-west monsoon. 
“The immediate breakdown of by 
| road, rail and telephone, together with the almost simul 
| taneous occurrence of breaches scattered over the whol 
| length of river and canal banks, created a situation whic! 
taxed the local staff to the utmost. In the Cauvery Divi 
sion alone there were 95 practically simultaneous breache- 
scattered over 516 miles of river and canal banks. To deal 
with these there were available 18 subordinates, an averag: 
of 5 breaches and 28 miles of bank per man, with 6 sub 
division officers and 2 executive engineers for supervision 

“With one exception the damage caused by thes 
breaches, sand cast land and damage of property, occurred 
at once and nothing remained but to make them safe for 
the north-east monsoon, which was done. The exception 
was the large breach above the Grand Anicut at Kilikudu 
The Cauvery left flood bank above the Grand Anicut had 
been kept at a low level as a breaching section, with the 
intention that in an exceptional flood the Cauvery would 
breach this section and discharge surplus into the Coleroon, 
thus saving the Grand Anicut and Cauvery and Vennar 
regulators from destruction. This had occurred in previous 
floods without any ill effects. On this occasion this flood 
bank breached as intended, but owing to the extraordinary 
volume and persistence of the flood the scour extended 
into the natural bank of the river and formed a diversion 
some 450ft. in width through which water to a depth of 
about 36ft. passed into the Coleroon River. The closing 
of this breach involved operations of considerable diffi 
culty. Until the flow was checked it was impossible to 
pass irrigation supplies to the Cauvery and Vennar areas 
The old Vennar head at Uthamaser, three miles above the 
Grand Anicut, which was closed with a heavy bank when 
the present head at the Grand Anicut was constructed 
and had in addition become completely silted up, was re 
opened to increase the supply to the Vennar, and the flow 
through the breach was rapidly reduced by a heavy bag 
bund with pile trestles in support, working from both 
sides. The complete closing of the final gap of about 50ft 
was not effected until December 11th, but the depth was 


communications 
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reduced sufticiently to enable supplies to be sent down, and 
with the exception of comparatively small areas the first 
crop was harvested and the second crop has been main 
tained. 

“The areas of crops irrigated under this system aggre- 
gate about a million acres, producing crops worth approxi- 
mately nine crores of rupees. The strenuous work of the 
local staff in connection with these breaches was most 
creditable.” 





The Institute of Metals. 


AUTUMN MEETING, GLASGOW 

THE autumn meeting of the Institute of Metals will be 
held in Glasgow from September lst to 4th, by invitation 
of the Scottish Local Section of the Institute. 

Tuesday, September |st.—8 p.m., fourth autumn lecture, 
by Sir John Dewrance, K.B.E., vice-president, on *‘ Educa- 
tion, Research and Standardisation,” in the Rankine Hall, 
Elmbank-crescent ; 8 p.m. (ladies), an informal reception 
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by the Ladies’ Committee in the rooms of the Institution 
of Engineers and Shipbuilders, Elmbank-crescent. 

Wednesday, September 2nd.—10 a.m., general meeting 
of members in the Rankine Hall, Elmbank-crescent. A 
selection of papers will be presented in abstract and 
discussed. Visits to works. 8 p.m., reception at the 
invitation of the Lord Provost, Magistrates and Corpora- 
tion of Glasgow at the Municipal Building. 

Thursday, September 3rd.—10 a.m., general meeting of 
members in the Rankine Hall. A selection of papers will 
be presented in abstract and discussed as time permits. 

Friday, September 4th.—Trip to the Trossachs and Loch 
Lomond. 


COMMUNICATIONS 


The following communications are expected to be sub 
mitted 

(1) Anderson, Robert J., B.Sc., Met. E. (Boston, Mass., 
U.S.A.), and Everett G. Fahlman, B.S. (Cleveland, O.., 
U.S.A.), ° The Effect of Low-temperature Heating on the 
Release of Internal Stress in Brass 'Tubes.”’ 

(2) Andrew, Professor J. H., D.Sec., and Robert Hay, 
B.Se., A.1.C. (Glasgow), ** Colloidal Separations in Alloys ™ 
(Note) 

(3) 
Time 


* The Influence of the 
at Elevated 


Brown, John 8S 
Factor 
Temperatures.’ 

(4) Callendar, L. 


(Greenock ), 


on Tensile Tests Conducted 


H., B.Se., A.LC., A. R.U.S. (London), 


Passification and Secale Resistance in Relation to the 
Corrosion of Aluminium Alloys.” 

(5) Deeley, R. B., A.R.S.M., B.Se. (London), ** Zin 
Cadmium Alloys A Note on their Shear Strengths as 
Solders ” (Note) 

(6) Donaldson, J. W. Thermal Con 





ductivities of Industrial Non-ferrous Alloys.” 

(7) Ellis, Professor O. W., M.Sc. (Toronto, Ont., Canada), 

The Influence of Pouring Temperature and Mould Tem- 
perature on the Properties of a Lead-base Anti-friction 
Alloy.” 

(8) Gayler, Marie L. V., D.Sc. (Teddington), ** On the 
Constitution of Zinc-copper Alloys Containing 45 to 65 per 


cent. of Copper . 
(%) Greaves, R. H., D.Se., and J. A. Jones (Woolwi h)’ 
The Effect of Temperature on the Behaviour of Metals 


and Alloys in the Notched-bar Impact Test.’ 

(10) Hanson, D., D.Se., and Marie L. V. Gayler, 
(Teddington), On the of Allovs of 
minium, Copper and Zinc 


D.s« 


Constitution Alu 


(11) Haughton, J. L.. D.Se. (Teddington), and W. T. 
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South African Engineering Notes. 


New Dredger for East London. 


\ new buc ket dredger, the Sir Thomas Price, 
recently arrived at East London, where it is to devote itself 
to developing the inner harbour. The dredger, which was 
built by Lobnitz and Co., Ltd., of Renfrew, Scotland, is a 
twin-serew vessel of 1250 tons hopper capacity ; length, 
240ft 42.6ft.; working depth, 45ft. 
two sets of buckets—large buckets for sand, smaller ones 
for stone, working capacity, 600 tons per hour, and a speed 
of 10 knots. On her first official trial she filled herself 
1250 tons—in | hour 30 minutes, and attained a speed 
of 10.55 knots For her second trial the figures were : 
1 hour 20 minutes, 10.75 knots, working 22 21 
buckets respectively 


beam, She carries 


and 


Railway Progress Since Union. 


The general manager of the railways of the 
Union of South Africa—Sir William Hoy—trecently gave 
the following interesting facts with regard to the progress 
whieh the railways have made since the Union. 
Since 1910 the capital expenditure has increased from 
£75,000,000 to £113,000,000 ; the mileage of the railways 
has increased from 7000 to over 11,000; the number of 
locomotives has increased from 1400 to nearly 1900 ; the 
coaches have increased from over 2000 to 3100 ; the goods- 
carrying vehicles from 22,000 to 33,000 ; the train mileage 
has risen from 24,000,000 to 38,000,000 train-miles. The 
revenue earning tonnage, and this is important, has risen 
from 10,500,000 tons to 18,500,000 tons. The gross tonnage 
has risen from 12,500,000 tons to 22,664,000 tons; the 
earnings have increased from £12,000,000 to £16,000,000 ; 
and the total staff now numbers over 86,000 people. To 
quote percentages, the passengers have increased by 133} 
per cent. in the last fifteen years ; the goods traffic has 
increased by 151 per cent. ; the coal by 81 per cent. ; the 
train mileage by 94 per cent. ; and the total earnings by 
1063 per cent. ° 


Lake Arthur Dam. . 


The Lake Arthur dam, of which the foundation 
stone was laid on November 23rd, 1923, by Prince Arthur 
of Connaught, just before he retired from the Governor- 
Generalship of South Africa, is gradually nearing com- 
pletion. Originally known as Tarka dam, it occupies a 
position across the Tarka River at a point 15 miles above 
its junction with the Great Fish River, and having Cradock 
(Cape Province) as the nearest large town. The area of 
the district which will derive benefit from the lake com- 
prises about 14,000 morgen. The dam, which is of con- 
crete, is straight in plan, and is of the ordinary gravity 








type, except that the face is vertical and the back 
stepped instead of battered. The steps are broken 
into 15ft. lin. lengths and arranged in such a manner 
that the spillwater, which is over the wall, may be thrown 
from side to side, as well as checked in its descent. A 
maximum of energy will be dissipated in this way before 
the water reaches the toe of the dam. There is no apron, 
but it is expected that the spill will form a water cushion 
by piling up soil and boulders downstream. In the base 
of the dam, for a thickness of 8ft., the concrete is of 
1:3:6 mixture; above that height, the bulk of the 
remaining concrete is mixed in the proportion of 1: 4:8 
cement, sand and stone respectively, but the treads of the 
steps and the crest of the dam are of a richer mixture. 
The eighteen main outlets consist of five 36in. diameter 
culverts lined with cast iron pipes and fitted, upstream, 
with grids and bell mouths, and downstream with sluice 
valves in duplicate. The discharge from these culverts 
will run to the river bed. A 6in. outlet, to serve lands in 
the immediate vicinity of the dam, is provided at a point 
a little higher. The water then finds its way down the 
river to the deviation weirs for distribution. The follow- 
ing are salient features of the undertaking :--Approxi- 
mate catchment area, 1500 square miles; width of the 
dam at the crest, 10ft.: minimum width at base, 78ft.; 
total length of crest, 1640ft.; length of spillway, 995ft.; 
crest level, non overspill, R.L., 2988.00; high flood level, 
2985.00; full supply level, 2002.50; river bed level, 
R.L. 2882.00; lowest foundation level, R.L. 2863.00; 
storage capacity, 58,000 acre-feet. It is intended at some 
later date to bring the storage capacity of the dam to 
70,000 acre-feet by the addition of 6ft. gates on the spill- 
way. The gates are to be of such a pattern that the high 
flood level will be practically identical with the full supply 
level. For the power required for the constructional 
operations electricity is generated in a central station, 
where air is also compressed for pneumatic power pur- 
poses. There are four boilers with capacities ranging from 
120 to 350 horse-power, and totalling about 1100 horse- 
power; two 350-kilowatt alternators driven by direct- 
coupled triple-expansion engines; one 100-kilowatt 
alternator driven by a direct-coupled compound engine ; 
and one two-stage 180 horse-power compressor. In close 
proximity to the main building containing the above are 
a water tower and cooling pond. Electrical power is in 
all cases generated at 2200 volts alternating current, and 
led to the transmission lines. In general, it is transformed 
at sub-stations to 550 volts for motors and to 220 volts for 
lighting 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Corre spondent.) 


Holidays. 


Business has been so unsatisfactory in the iron 
and steel industries of the Midlands and Staffordshire of 
late that manufacturers welcome the arrival of the August 
holidays, and are in many cases closing down for a longer 
They are hoping that in the interim 
orders will accumulate. Some works are taking the oppor- 
tunity to repair plants in readiness for an autumn revival 
should it materialise, though it must be admitted that the 
prospects are not bright. If the market recovers any sort 
of momentum by the autumn, that is about the best that 
manufacturers can expect. Here and there speculative 
dealings are going on. They are prompted by no settled 
policy, however. for the outlook is so obscure as to defy 
penetration. In the event of war in the coalfields, some 
little time must elapse before a shortage of fuel is seriously 
felt, but there are other factors which might enter into the 
situation, and cause the wholesale closing down of plants. 
Outside a little movement in the fuel trade, the current 
of business has been affected hardly at all by the com- 
which are threatened, through the delicate 
situation in the coalfields. Producers are resolved to 
await developments, and consumers appear to have arrived 
at a like conclusion. Under the circumstances, the attend- 
ance on ‘Change in Birmingham to-day was small, and the 
market was lifeless. 


period than usual 


plications 


Finished Iron. 


The dullness which has characterised the South 
Staffordshire iron trade for a considerable period shows no 
tendency to lift. lronmasters are anything but optimistic, 
being unable to perceive any prospects of business recovery 
after the holidays. Makers of marked bars have few orders 
on which to resume after the August holidays, but they 
are in a far better position than producers of Crown and 
common bars, who have for months been running inter- 
mittently on hand-to-mouth lines. Some millowners 
who have been making an intermittent output under 
uneconomical conditions would be very little incommoded 
if forced to close down for a while; in fact, the opinion 
prevails pretty widely that a suspension of output might 
not be a bad thing from a commercial point of view. The 
labour trouble in the Belgian iron and steel districts is 
said to be extending, but material continues to be offered 
in the Midland market on a scale exceeding absorptive 
capacity, at prices much below the Staffordshire level. 
Buyers are indifferent, however. Continental nut and 
holt bars were on offer on "Change in Birmingham to-day 
at as low as £6 10s., and in one case at least a buyer claims 
to have got supplies at £6 7s. 6d., which is practically the 
steel level. This makes the gap below Black Country nut 
and bolt iron no less than £5 per ton. The explanation 
of this severe cutting is that steel is being more largely 
used in nut and bolt making by many firms which have 
introduced for the purpose the necessary machinery. 
There are still, however, users of nut and bolts who insist 
upon iron, because of its undoubtedly superior qualities. 


Galvanised Sheets. 


Orders for galvanised sheets are being more 
freely placed. A fair proportion of the output has been 
sold over next month, and boekings are in progress for 


September delivery. Mills with substantial commitments 





are quoting up to £16 10s. for 24 gauge, but business can 
still be done at £16 f.o.b. 


Pig Iron. 


The holidays have already commenced at many 
of the Midland blast-furnaces, and assuming there is no 
conflict between the mineowners and the miners, they will 
still be of an extended character. With the outlook as 
unpromising as it is, ironmasters are not giving them 
selves much anxiety regarding the fuel supply, believing 
as they do that the chances are against any acute shortage 
ensuing. In any case, they cannot afford to adventure 
much to keep the present meagre and often unremunera 
tive trade together. There is so little being done at the 
forges that the few furnaces now producing forge iron 
cannot recover the initiative in the market. Prices are 
very irregular. The general quotations are about £2 10s 
at furnaces in the case of Northamptonshire makers, and 
£3 5s. for Derbyshire. Foundry pig is still getting a fair 
amount of support from the light castings trade, but there 
is no broadening of demand, and values remain at £3 10s 
for Derbyshire and £3 5s. for Northamptonshire makes 
Stocks are not large, except at furnaces declining to take 
part in the competition for business on the ground that 


it merely increases their losses. There are threats to blow 
out furnaces, which are likely to be carried out if the 
position does not improve 

Business in the steel trade continues unsatis 


factory, demand alike for raw and finished material being 
very poor. The opportunity is being generally taken to 
extend the usual holiday period, and to execute any repairs 
that call for attention, by way of preparing for the more 
active trade which optimists still look for later, if the 
stoppage of the pits should happily be avoided. By that 
time the new shipbuilding orders, including the Blue Star 
steamers and the cruiser contracts, will be fairly under 
way, and will be calling for more steel. Not much is to 
be expected from the railways, which are understood to 
have bought fully up to their requirements, as far forward 
as the end of next year, though there is always the possi 
bility of foreign business. The steel works, however, would 
not be surprised if the home railways took slower deliveries 
Constructional orders are few, all engineers and others 
having business to place which can be delayed, preferring 
to until the labour situation is clearer, and prices 
have reached something like stability. There is keen 
price cutting in nearly all departments and continental 


wait 


competition is keen. Native makers quote angles and 
joists £8 7s. 6d., though £8 5s. is still accepted by mills 
badly off for orders. Against this, Belgian firms offer 


joists at £6 12s. 6d. Native ship, bridge and tank plates 
command £9 to £9 5s., and here the continental firms are 
losing ground Small at £8 10s 
Boiler plates are firm at £13, as are Staffordshire hoops at 


rolled bars are weak 





£11 10s. at works. Belgian billets have been sold as low 
as £5 15s. delivered It is possible to get Welsh billets 
a shade cheaper than £6 10s., which figure has prevailed 


weeks The trade, however, has settled 
down to the conclusion that nothing material will be done 


until the autumn 


for some past. 


Scrap Business. 


\ new feature in scrap business is the handing 
over of lots running up to six or eight trucks to other steel 
makers, thereby reducing. their own holdings and helping 
their competitors over an emergency. The general desire 
appears to be to postpone buying, possibly with the view 
of forcing still lower prices, although current figures would 
seem to offer every inducement in the direction of buying 


for stock. 


Midland Manufacturers’ Demands. 


Mr. Terrell, President of the National 
Union of Manufacturers, at a crowded meeting of Midland 
manufacturers at the Queen’s Hotel, Birmingham, last 
week, demanded prompt Government action for British 
industries. The chairman said that the meeting had been 
called as a consequence of the unparalleled depression of 
industry throughout the length and breadth of the country 
a continuance of which would mean the ruin of manu- 
facturers and the starvation of the masses of the people. 
Something must be done to get industry on its feet again, 
and the object of that meeting was the formulating of 
demands upon the Government to take immediate steps 
to widen the scope and simplify the procedure of the Safe 
guarding of Industries Act. The attendance was large, 
and the meeting, which was said to be the forerunner of a 
national movement, was unanimous in its demands upon 
the Government for prompt action to remedy trade depres 
sion. Industrialists in the Midlands and Staffordshire com 
plain bitterly of the severity of the depression through 
which the trade of the district is passing, and manufac 
turers to whom that depression is a matter of constant 
and daily anxiety do not find it so easy as orators making 
their observations outside, to discern the omens that are 
said to presage a speedy emergence from that depression. 


George 


Coalowners’ Offer Refused. 


The Cannock Chase Coalowners’ Association 
issued an official statement last week that it had 
deavoured to meet the men’s representatives in that district 
with a view to deciding on what terms the collieries would 
be open for work after the August holidays, but the men’s 
representatives had been unable to meet them, on instruc 
tions from the Executive of the Miners’ Federation. The 
owners had decided that the collieries should be open for 
work as usual after the holidays, on and from Thursday, 
August 6th, on day-to-day contracts at the same rate of 
wages as is now being paid. It was hoped that a new wage 
agreement, which would determine the wages to be paid 
in September, would be arranged shortly ; but if no new 
agreement was reached in time, an offer would be made 
for the collieries to continue working. The Cannock Chase 
owners desire no stoppage. At a largely attended meeting 
of Cannock Chase miners, at Heath Hayes, near Cannock, 
on Sunday resolutions were passed unanimously to refuse 
any offers of the owners in that district, and the meeting 
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pledged itself to support to the utmost the Executive of the 
Miners’ Federation in its efforts for a national settlement 
of the wages question. 


Stil! Decreasing. 


Unemployment in the Midlands continues its 
rapid decline, the fall of 10,174 a week ago being followed 
by a reduction of 13,108. In my last letter I was able to 
state that in fourteen days the total had fallen by 24,000, 
so that during the past twenty-one days, according to the 
returns, no less than 35,000 hands in this area have been 
re-absorbed into industry. There are now out of work 
103,862 men, 1916 boys, 32,792 women and 2779 girls, 
a total of 141,349. To this the Birmingham area subscribes 
24,257, and the Stoke-on-Trent area 21,003, Coventry's 
unemployed have slightly increased on the week, now being 
1823. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
General Outlook. 


Tue markets in the Lancashire district are in 
rather an unsettled condition this week, mainly owing to 
the uncertainty as to the coal position. Last week it 
seemed to be generally assumed that the lock-out or strike 
would occur at the end of the month, but at the time of 
writing there is uncertainty on this point. There is no 
doubt that some buying has occurred in consequence of the 
apprehension, but this affects only a small part of the 
market ; and there has been a suspension of business in 
other directions. At the moment opinion differs very 
widely as to the actual results either of a strike or of a 
settlement. In the latter case, however, fuel ought to be 
cheaper, and the general situation would no doubt be 
much improved if there were a good prospect for cheaper 
fuel. After all, the essential need of British trade just 
now is cheaper production, and one does not see how any 
permanent improvement is té come without it. 


Metals. 


The markets for all the non-ferrous metals made 
considerable progress last week, but a slight check took 
place at the close, and it seems probable that the upward 
movement may be delayed for a time. It will no doubt 
be better so, for the state of trade is not good enough to 
allow of any serious rise in metal prices, and the old Italian 
proverb about going slowly and therefore healthily, applies 
in this In copper the underlying conditions are, 
of course, very much better than they were a year ago. 
Stocks of unsold copper have been brought down to reason- 
able dimensions, and the current output is more moderate ; 
but the time has not yet arrived for high prices. A slow 
upward course in market prices is perhaps probable, with 
occasional reverses, and the old Stock Exchange motto, 
‘* Buy on the fall and sell on the rise,” may come in usefully 
now. The demand for copper from Germany has not been 
quite so good of late, and some interruption to consump- 
tion has been caused by wages troubles, but this is probably 
only a temporary set-back. German engineering has 
great advantage just now over the British industry, not 
only in wages and hours, but in the fact that no grossly 
extravagant charges are made for manufacturing metals, 
such as is the case in Great Britain. There is a fair quan- 
tity of cheap metal scrap about, and if dealers are to be 
believed, the demand for it is not at all satisfactory. Old 
lead seems to be the only scrap metal which is bought 
freely by consumers at prices which are in fair relation to 
the market quotations for pig lead. Tin experts in this 
district take a very favourable view of the future of the 
market. The set-back at the end of last week did not 
shake this opinion, for it is believed that the dependence 
of the consumer on current production, now that the 
reserve stocks have been used up, will strengthen the 
market and may probably lead to a higher range of prices. 
Of course, tin is a dangerous metal about which to dogma- 
tise, but I give the local opinion for what it is worth. 
In the presgnt political situation in China there is always 
a chance of the stoppage of supplies of tin from that source, 
in which case the position would be further strengthened. 
(America seems to have bought what was needed for the 
present, but the American consumption for the tin-plate 
trade is fairly satisfactory. Lead has been a strong 
market, and there is not the slightest indication that easier 
conditions are near at hand. The excessive difference 
between foreign and British sheet and pipe prices remains 
Spelter has been fairly steady, but with a 
tendency and a fairly satisfactory 


case. 


as it was. 
‘ 
generally 


demand. 


upward 


Pig Iron. 


The market here for foundry iron is no worse 
than it was, and there has been a little more buying by 
consumers on the theory that prices may be higher for 
a time if the coal strike is not averted. There is no improve- 
ment in the general situation, and it is clear that the iron- 
founders in the district are not using more pig iron because 
in that case they would want more scrap. Buying done 
now in fear of a strike will therefore lessen the amount of 
buying needed later on, for the rate of consumption has 
increased Sellers of foundry iron are still willing to 
take orders for delivery in Manchester at 77s. 6d. per ton, 
they are now less willing to make any concession on 
this price. To that extent the market may be called firmer. 
One does not hear of any Northamptonshire foundry iron 
heing offered here now, but of course this is not a natural 
market for that iron, as the rate of carriage is too high. 
rhere is a fair amount of Lincolnshire iron to be had at 
about the same price as Derbyshire, or perhaps at a fraction 
In Scotch iron there is no definite change, and very 
being done in it at present. 


but 


less. 


little business is 


Steel. 


The position in the manufactured iron and steel 
trades is rather weaker than in pig iron. One supposes 
that the reason is that pig iron prices are more liable to be 





affected favourably by a shortage of fuel than finished 
steel and iron prices. Fuel difficulties might cut off a good 
deal of the supply of pig iron much sooner than they would 
interfere with steel manufacturers. At any rate, one does 
not hear of any buying of steel joists, angles or plates in 
anticipation of higher prices or a shorter supply. On the 
contrary, there is very little buying in evidence, if anything 
rather less than before, and prices are weak. Makers of 
steel sheets are still fairly well off for orders, but steel 
plates are difficult to sell, and there is a tendency to cut 
prices, both of plates and bar steel. Round bars are heard 
of at £9 per ton here, and plates have been offered at less. 
As for joists and angles, although £8 7s. 6d. delivered 
here is still the nominal price, business could be done at 
£8 2s. 6d., and probably at £8 per ton. The continental 
prices, which were weak enough before the Belgian strike, 
seem now weaker than ever. Steel plates are offered at 
£6 10s. per ton f.o.b. Antwerp, and joists at £5 4s. With 
such prices in view it seems absurd for steel makers to talk 
of getting Government assistance to the extent of 2s. 6d. 
per ton. Such a subsidy would do no good to the trade in 
the way of meeting continental competition. 


Scrap. 


The market here for all kinds of scrap materials 
is dull and quiet, and shows little sign of improvement. 
In the case of steel scrap, however, it seems that the prices 
have been depressed too far and supplies have been 
checked so that there is a little reaction. South Wales 
continues to offer very low rates, but that market can be 
supplied by continental material. In Sheffield buyers have 
been unable to buy at 60s. delivered and have been offering 
a little more. Some Lancashire dealers have paid 50s. per 
ton lately, and it is said that 52s. 6d. has been paid for 
good lots. Heavy wrought serap, of which there is not 
much, keeps fairly steady at 72s. 6d. to 75s. per ton de- 
livered, and there is a small market for cast scrap at the 
same prices 


BARRKOW-IN-FURNESS, 


Hematite. 


Trade in hematite pig iron as far as this county 
is concerned is confined to small tonnage, and no customer 
is inclined to place anything but the smallest orders ; 
just sufficient to supply immediate wants until the 
threatened trouble in the coal industry is over and the 
future is clear of stoppages. But apart fro... that, the 
general home requirements are small, and there does not 
seem to be any prospect of improvement at present. The 
oversea trade is dull, especially as regards the Continent, 
and the prospect of further business on American account 
is uncertain. Much of the iron produced at present is going 
into the steel departments at Workington, where the 
rail mills are still at work. In the Furness district stocks 
are gradually being cleared from works where the furnaces 
are idle, and as soon as they are exhausted a furnace or 
two will be put in. It all depends on the outcome of the 
coal negotiations. 


Iron Ore. 


In the Furness district the iron ore trade remains 
quiet, but the mines in Cumberland are better situated, 
and there is a little more activity at one or two of the mines 
than there was a few weeks ago. Foreign ore is in only 
moderate demand, and since the quietness set in in the iron 
trade there has been a corresponding falling off in the 
imports. 


Steel. 


The steel trade, on the whole, remains quiet. 
Workington can keep going for a few weeks with orders 
held if the coal trouble does not intervene. There are 
not many orders in the market, but before long it is hoped 
that the Barrow rail and merchant mills will have a turn. 
The hoop and small section mills are better situated for 
orders and manage to keep going fairly well. 


Shipbuilding. 


The order for another Warren liner, similar to 
the Newfoundland, just delivered by Vickers, is welcome 
at Barrow, where there is not much on the stocks. It is 
hoped that Barrow will get an order for a cruiser. The 
promise has been made to the member for Barrow that 
some work will be forthcoming from the Government in 
due course, and it is generally thought that this work 
will take the form of a cruiser under the new programme. 








SHEFFIELD. 


(From our own Correspondent.) 


Heavy Steel Trades. 


Tue crude and semi-finished steel branches have 
benefited to a certain extent from the fear of a stoppage in 
the coal supplies, differing in this respect from the finished 
lines, purchases in which have fallen off, owing to the 
feeling of uncertainty that prevails. The demand for 
billets has not developed to any exceptional degree, but 
it has made some difference, and deliveries have been 
brisker than for some time. There have been many optim- 
ists who have declined to believe that no settlement will 
be reached over the miners’ wages question, but even they 
are now beginning to show some anxiety, and encouraged 
by the fact that prices are low, have been induced to seek 
extra supplies on the ground that they do not stand much 
chance of losing in any case. One of the difficulties at the 
Sheffield works is the shortage of accommodation for fuel, 
and in the majority of cases it is only possible to store 
enough material to carry on for a few days. 


Engineering Prospects. 


Work for castings and forgings for machinery 
and other steel ship parts is actually in hand or in prospect 
on a bigger scale than for some time past. Of several 
news items, the most interesting to Sheffield at the moment 





is the Government's decision to resume cruiser building. 
This, coupled with the Australian programme, the five 
Blue Star liners, in which Sheffield firms are interested, 
and the latest order for Vickers, the building of a single 
screw passenger and cargo steamer for Furness, Withy 
and Co., should mean a good deal of work for Sheffield in 
one form and other. Among the contracts placed by the 
Great Western Railway is one given to John Brown and Co., 
of Sheffield and Clydebank, for the installation of geared 
turbines on the St. David and St. Patrick. A useful rail- 
way order for India has also been placed at the Notting. 
ham Railway Carriage Building Works of Cammell Lairds. 
The contract secured is for the construction of 160 all- 
steel 10ft. wide railway coaches for the Bombay, Baroda 
and Central India Railway. This firm specialises in these 
all-steel coaches, which have proved very serviceable in 
many countries, and has already done a lot of work of 
this nature for the Far East. Another recent announce- 
ment of interest to Sheffield is that Vickers have acquired 
the whole interest in the Vickers Spearing Boiler Company, 
a change which also gives them control of Tinkers, Ltd., 
Daisyfield Boiler Works, Hyde, near Manchester. The 
company will be carried on under the old name. 


Tools, Plate and Cutlery. 


The lighter trades of Sheftield do not present any 
outstanding features, and they are in much the same con 
dition as during the last few months. The demand for 
tools fluctuates a good deal, some departments being busy 
and others only just managing to make a fair show. Files 
are in considerable request, with a good overseas demand, 
and saws are being turned out in very large quantities 
The cutlery trade is passing through rather a bad time 
The quantity of work available is reduced, and com- 
petition for it is keener. A lot of cheap stainless cutlery 
is now being put on the market, and though it is an attrac 
tive line, it is not securing the amount of retail trade that 
might reasonably be expected. Sales of silver and best 
electro-plate ware are poor, being mostly for small lots 


Railway Developments. 


An important development in Connection with 
the London, Midland and Scottish Railway Company's 
schemes in the Staveley area is the construction of an 
entirely new line. An early start will be made by the con 
tractors on a double-track railway which will commence 
at a point near to the Hartington Colliery, just over the 
river Rother, and connect up with the Chesterfield and 
Leeds main line, vi4é Mosborough, about a mile north of 
the Staveley Works. When the line is completed traffic 
from the Clowne and Mansfield after being 
collected at the vast concentration yard, which is pro- 
jected at Seymour Junction, will be dispatched direct to 
northern and western stations. This arrangement will 
result in a curtailment of mileage and the saving of several 
hours on each journey. 


branches, 


Mines Research Station. 


The third annual report of the Safety in Mines 
Research Board deals with the steps taken to replace the 
Eskmeals experimental station, which, for reasons stated 
in the previous year's report, the Board has decided to 
abandon. Accommodation for large-scale experiments 
has been secured at a site near Harpurhill, 2 miles from 
Buxton, and the new station will be equipped with a gallery 
1000ft. long and 4ft. in diameter for coal dust explosion 
work. The laboratory work is now being carried out at 
Sheffield in temporary premises, but the University has 
offered a lease of an excellent site adjoining its buildings. 
Plans of the new laboratories are being prepared. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Industrial Situation. 


No attempt whatever has been made to accumu 
late the vast reserves of fuel necessary to continue opera- 
tions at the iron and steel works in the North of England 
in the event of a stoppage of the mines, and consequently 
should the worst fears be realised, it may be taken as 
certain that industrial operations in this district would 
cease almost immediately. Manufacturers, however, are 
still hopeful of a peaceful settlement, even at the last 
minute. Business is naturally quiet, owing to the un- 
certainties of the situation, but if labour warfare is avoided, 
there is still the holiday period ahead before much expan- 
sion can be looked for. 


The Coalowners’ Terms. 


The Northumberland and Durham coalowners 
have intimated to the men what the conditions are for 
keeping the pits open during the month of August. They set 
forth that there can be employment on the existing basis 
of wages, with the addition of 70 per cent. thereon, with 
the further condition that adult low-paid day wage work- 
men shall receive not less than 6s. 9d. per shift for married 
men and 6s. per shift for single workers. In Northumber- 
land the basis rates under the expiring national agreement 
is 100 per cent., and whilst the latest ascertainment shows 
that the wages would be at the rate of 52.60 per cent. on 
the basis rates, the owners, to ease the fall in wages, are 
prepared to bear the extra loss involved by the 70 per cent. 
rates. In Durham, where the basis is 110 per cent., the 
owners offer 80 per cent. additional allowance, with the 
stipulation that married men should receive not less than 
6s. 6d. per shift, and single men not less than 6s. per shift. 
In each county the workers will be guided by the Miners’ 
Federation. 


Cleveland Iron Trade. 


The position of the Cleveland pig iron trade is 
already very discouraging, but a coal strike would be the 
crowning disaster. It would involve the immediate stoppage 
of the bulk of the plant in this district, and, as a matter of 
fact, preparations are being made at the time of writing 
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for many of the furnaces to stop this week-end, failing 
arrangement of terms with the miners. Some of the smaller 
sheet and iron mills will continue to run, but many of the 
ironworks will have to start damping down at once, as 
reserves of fuel are quite inadequate to continue opera- 
tions indefinitely. The uncertainty of the situation has 
tended to make many consumers still more hesitant about 
arrangements. A few consumers have been 
to hasten deliveries, but new transactions 
early all for small quantities. Prices are steady, makers 
continuing to quote 7)s. per ton for No. 3 Cleveland pig 
iron, No » No. 4 foundry 70s. 6d., and No. 4 
torge 70s : 


DUSINEsSS 


inclined are 


| being 75 
per ton. 


Hematite Pig Iron. 


Improved business has been reported in the East 
Coast hematite pig iron trade this week. There have been 
a number of sales, but here again buyers have only taken 
small parcels. This fact gives rise to the conclusion that 
onsumers working on a hand-to-mouth 
hould anything occur to stiffen the market, there may 
quite possibly be a rush for supplies. Mixed numbers of 
hematite are quoted at 77s. per ton, with No. | quality at 
bd 


are basis, and 


448 


per ton. 


Ironmaking Materials. 


The Durham coke makers seeking to 
exploit the situation, and though higher prices are obtain 
able elsewhere, they are still prepared to deliver good fur 
nace coke the ironworks at 2ls. 6d. per ton The 
foreign ore trade is utterly stagnant, and 20s. 6d. per ton 
c.f. Tees is purely a nominal sellers’ quotation for best 
Rubio ore 


are noi 


Manufactured Iron and Steel. 


Phere are features of moment in the 
manufactured iron and steel trade. Makers of construc- 
tional steel are quite busy, whilst producers of galvanised 
sheets have also healthy order books, but these are the 
only branches showing any activity at all. In the event 
ot a stoppage at some of the 
Steel ship plates ar 
to £8 5s 


no new 


the coal mines, steel mills 
will cease operations this week-end 
now down to £8 10s., 


and steel joists and angles 


per ton 


The Coal Trade. 
Northern 


coal trade which will prevail until some agreement with the 


There is a state of stagnation in the 


miners can be arranged. Owing to the uncertainty of the 
position, even speculators decline to commit themselves, 
and consequently all business movements for August and 
Opinions vary as to what is likely 
to be the upshot of the national position, but it is realised 
that should there be a stoppage serious harm will be done 
to the export trade, because of the very large quantities 
of coal available in Germany and on the Continent. Con 
sumers abroad are not in the least concerned in the British 
dispute as their requirements can easily be supplied from 
other sources at unchanged prices. As already 
buyers are holding off the market, as, while prices remain 


later are marking time 


indicated, 


on the basis of 17s. per ton for best steams for August and 
lfis. 6d ton the remainder of the year, other 
cle scriptions are quoted on middle July values The 
bunker demand, which was an active feature of the market 


per over 


last week, has fallen off, as many steamers discharging 
on the Continent are now taking foreign supplies rather 
than risk coming to this district and being held up. Makers 
find a brisk demand for gas coke, and bookings on hand 


total a large quantity, and will make a big hole 
stocks Prices are firm, but 


specially high level 


very in 


have not moved up to any 
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collieries are holding stocks in view of the possibility of 
a forced stoppage. Only very small lots have been sold 
and high prices are asked for any accommodation. Con- 
sequently the shipping department has remained practic- 
ally at a standstill, foreign transactions being well-nigh im- 
possible at the quotations mentioned. Shipments for the 
week considerably reduced the clearances from the Fifeshire 
ports, showing only 788 tons. The aggregate clearances 
from Scottish ports amounted to 120,880 tons, against 
262,859 tons in the preceding week, and 130,864 tons in 
the same week last year. In the home market it is said 
that some qualities of fuel have appreciated by 5s. per ton 











WALES AND ADJOINING COUNTIES. 





(From our own Correspondent.) 


Coal Trade Outlook. 


Awattinc developments is the attitude adopted 
by all who are concerned in the coal trade, more especially 
its and unfortunately the uncertainty 
prevailing is proving disastrous to business. At the time 
of writing, it is impossible to say whether there is to be 
work in the coalfield after the 3lst inst. The coalowners 
are understood to be willing to withdraw their notices to 
with the miners, but on conditions 
There is much speculation as to 


on export side, 


terminate contracts 
which are not known 
what these terms may be, and what are the possibilities 
of the miners’ leaders acccpting them. If the question of 
returning to an eight-hour day is involved, then it is to 
he feared that there is very little chance of agreement. 
There is some surprise that the coalowners’ representa 
tives have, judging from the reports, intimated their 
willingness to withdraw the notices, inasmuch as the Mining 
Association, after considering the views and decisions of 
the district associations of coalowners, has decided its 
policy, and one would have thought that it would be 
necessary for the Mining Association to have gone back 
to its district associations for authority to depart from its 
settled line of action. The Miners’ Federation leaders are 
in much the same position, as they cannot do much in the 














SCOTLAND. 
(From our own Corresponde ni.) 
New Industry for Dunfermline. 


THE establishment of a new industry in Dunferm 
is a direct result of the silk tax. A Zurich firm was on 


linn 

the outlook for a factory in this country, and was pro 
specting in the Manchester district, but it is said that the 
intervention of Mr. William Adamson, M.P. for West 


Fife, drew its attention to Dunfermlin« A linen factory, 
which has been closed for some time, has been purchased, 
capable of accommodating 400 looms, and still leave room 
Experts from the Zurich factory will be 
sent instruct the Dunfermline operatives, and it is 
hoped to have the factory working at an early date. It is 
further stated that other foreign firms are on the outlook 
for similar accommodation 


for extension 
to 


Wages in the Iron Trade. 


[he joint secretaries of the Conciliation Board 
for the regulation of wages in the pig iron trade in Scotland 
have been notified that an examination of the employers’ 
books for April, May, and June, 1925, has brought out 
the average net selling price at £4 8s. 4d. per ton, which 
means a reduction of wages to the extent of 3 per cent. on 


basis rates. In the manufactured iron trade the averag 


net selling price was £11 18s. 4.7d. per ton, and in thi 
department wages will be unchanged 


Steel and Iron. 


\ considerable number of the sicel and ironworks 
are still on holiday, the stoppage having been prolonged 
owing to the depression in these industries. Markets have 
been more or less stagnant, and will practically remain so 
until next week at the earliest. There has been some little 
movement in galvanised sheets 


Coal 


The collieries have been closed for the holidays, 
but at the time of writing the majority are again open. 
During the stoppage and since the reopening business has 
been extremely limited. Outputs have been small, and the 








| about 





way of negotiating until the owners have abandoned their 
proposals. That was the of the Scarborough 
Conference, and it is to be presumed that another Con- 
ference will have to be called before the miners’ leaders 
can move Both sides, in fact, appear to have tied them- 
selves up so as to prevent themselves negotiating imme- 
diately, instead of according their representatives free 
dom to get to grips on the real points at issue, with the 
result that valuable being lost, and whatever 
happens it is to be feared that a stoppage of some dura 
tion will be experienced. Furthermore, both sides have 
taken all measures to meet the situation if a stoppage 
comes about In the case of the South Wales Coalowners’ 
Association, the secretary has issued a communication to 
all undertakings setting out the position and the steps it 
such as the employment 
The question of a subsidy 
over the present difficult 
gotiations ‘onducted, and further 
meets with general disfavour. The 
view is entertained that it is better to effect a definite 
settlement now rather than defer the matter, as it is felt 
that a continuance of the existing uncertainty will only 
prolong the period of business being held up, and the 
a month or two's time 


decision 


time 


1s 


is suggested they should adopt, 
and payment of safetymen, &c 
for the coalowners to tide them 
are ¢ 


period while ne a 


inquiry takes place, 


industry will be no better off in 


when the subsidy is removed. In any event, if the Govern- 
ment guarantee the coalowners’ losses for the month of 
August, it is certain that it will have a colossal bill to 
face, as the view is he ld that half the collieries will be idle, 


owing to the lack of orders 


Cambrian Pits. 


Among th this district which have 
been closed down for some months on account of depression 
are the Cambrian pits. They have not been in operation 
since August last year. In conjunction with other coal- 
ywners, the management has posted notices stating the 
conditions on which there will be work at the pits as from 
August Ist Apart from the general terms stipulated as 
applicable to all collieries in this district, special conditions 
are set forth in the case of the Cambrian pits, which pro- 
vide that the 1915 standard base rates applicable to the 
different classes of workmen and the agreements and work 
ing arrangements in all respects which may prevail at the 
adjoining Naval from August Ist are to be 
adopted at the Cambrian pits. That means the abolition 
of certain privileges and conditions which were formerly 
enjoyed. So far as can be ascertained, the representatives 
of the men and the management have not come together 
to discuss the offer of the latter. This is, in fact, the only 
step which has been taken to bring about a resumption of 
work at these pits since they were closed down about 


ollieries in 


collieries as 


twelve months ago 


Anthracite Miners’ Drastic Step. 


At a delegate conference at Swansea on Saturday 
last it was decided to call out on Wednesday of this week 
the safety men employed at the collieries in the area affected 
by the trouble which recently arose on account of the 
alleged victimisation of one man. The collieries belong- 
ing to the United Anthracite Collieries, Ltd., are the pits 
chiefly concerned. There are ten collieries in this group, 
and altogether about 20,000 miners are affected, while 
250 safety men are concerned and 300 firemen. 
lhe decision of the delegate meeting is generally regarded 
as going to an absurd length, as it will mean serious trouble 
for the owners of the property, and post pone the date of 
possible work in the event of the dispute being settled. 
It is stated that the decision of the meeting was come to 
by 12,000 votes to 4000. It is understood that the owners 
intend seeking protection to enable voluntary pump men 
to keep at work. 


Steel and Tin-plate Trade Wages. 


The ascertainment of the price of steel bars for 
the current quarter will result in a material fall in wag 


in the tin-plate and Siemens steel trades of this district. 





| exce pt 


The price ascertained is £7 Is. 5d. per ton, which means a 
reduction of 8} per cent. for the steel workers, as from 
August 2nd, for the following three months. It is under 
stood that the er gratia payment now being made to the 
workmen will be continued until the adjourned meeting 
of the Joint Standing Committee. In the case of the tin 
plate workmen, the ascertainment means the wiping out 
of the percentage now payable to them under the sliding 
scale, viz., 3} per cent. The cut their 
ex gratia payment of 7} per cent from 
August 2nd. 


proposal is to 


to 5 per cent., as 


Current Business. 


Extremely little business has been done in coals 
during the past week. In fact, it can be said that opera 
tions on the market have practically come to a standstill, 
the case of very small parcels, which collieries 
to find for buyers anxious to complete 
to 


in 

able 
For these parcels collieries have been abl 
secure premiums of anything from Is. to 2s. 6d. over recent 
quotations. Most collieries, have very litth 
coal to sell, owing to their heavy commitments for tonnage 


have been 


cargoes. 
howe ver, 


which: exporters have ready and which they desire to get 
away by the end of the month. Business for next month is 
virtually non-existent, as there is no inquiry to speak of, 
and exporters deem it better to await developments before 
they make any offers for supplies to consumers abroad 
The outlook for next month in any event is a very dismal 
Ti a oe est month Many ee evry di 
the coalfield there will be very little tonnage and very few 
definite orders for coals. The demand for bunker coals has 
of late been very active, as most shipowners have taken 
the precaution of bunkering steamers, whether fixed out 
ward or not, so that in case there is a prolonged stoppage 
they will be able to get their boats away to employ them 
in other trades. 








LAUNCHES AND TRIAL TRIPS. 


Marrica, twin-screw tanker; built by the Rotterdamsche 
Droogdok Maatschappij, to the order of the Curacaosche Scheep 
by 50ft. beam ; 2698 


vaart Maatschappij ; dimensions, 305ft 
constructed by 


gross tonnage. Engines, two triple-expansion ; 
the builders ; trial trip, July 15th. 


SANDLAND, steel screw steamer with hopper ; built by Swan, 
Hunter and Wigham Richardson, Ltd., to the order of Terry 
and Robertson, of Toronto ; dimensions, 205ft. by 42ft. 6in. by 
18ft. 6in. Engines, inverted marine type, with three cranks 


constructed by MacColl and Pollock, Ltd., of Sunderland ; trial 
trip, July 16th. 
SuLaco, single-screw steamer ; built by Cammell, Laird and 








Co., Ltd., to the order of Elders and Fyfies, Ltd. ; dimensions, 
400ft. by 5ift. by 32ft. Llin. Engines, triple-expansion, recipro 
cating ; 27}in., 46}in. and 78in. diameter by 54in, stroke ; pres- 
sure, 210 Ib. ; constructed by the builders ; launch, July 21st, 
Herspert Morris, Ltd., Loughborough Book 81, dealing 


hoist blocks 


J. Horkrxson anv Co., 
List No. 1830 of Hopkinson’s 


with electric 
Ltd., Britannia Works, Huddersfield 
All-Metal "’ draught gauges. 


EVERSHED AND Vicnores, Ltd., Acton-lane Works, Chiswick, 


W. 4.—Catalogue F. 158, dealing with the Evershed traction 
recorder. 

Tue Britisu Insviatrev anv Hevssy Cases, Ltd., Pre yt, 
Lancashire Pamphlet P. 190, entitled Corrosion -proof 


Armoured Cables. 


Tue D.P. Barrery Company, Lid., Bakewell, Derbyshire 
Brochure entitled D.P. Kathanode Batter for Electric 
Battery Locomotives 

Cotas Propucrs, Ltd., 38-39, Parliament-street, 5.W. | 
Booklet entitled ** The Simplicity Route,” dealing with the Cola 
method of road treatment. 

Sir W. G. Anmstrone, WarrwortH anv Co., Ltd., 8, Great 
George-street, S.W. 1 Booklet dealing with marine Victauli 
pipe joints for use on ships. 

LANsTON Monotype Corporation, Ltd., 43, Fetter-lane, 
E.C, 4 Folder describing the ** Monotype "’ stand at the recent 
Printing and Stationery Exhibition 

Perkins Macintosn Petrroteum Toot anp Boritne Com 


PANY, Ltd., 25 and 27, Bishopsgate, London, E.C, 2 Illustrated 
folder dealing with the Armstead snow motor. 

Tux British Porttanp Cement Association, Ltd., 20, 
Dartmouth-street, London, 8.W. 1.—Illustrated booklet entitled 


“Concrete Roads, their Advantages and Construction 


De.tco-Remy anp Hyatt, Ltd, 111, Grosvenor-road, 8.W. 1 
Folder entitled ** What the Dynamometer Car Showed,” giving 
details of tests upon mine tubs fitted with plain and Hyatt 
bearings 

Tanoyes Lrv., Birmingham.—A series of twelve blotters, 
each one of which has on its non-blotting side illustrations— 


of selections of the firm’s 


with in some cases particulars 
produc ts. 

Srr W. H. Baitey anv Co., Ltd., Salford, Manchester. 
Catalogue No. 3824, entitled Useful Inventions for Engi 
neers,” dealing with many types of valves, gauges, alarms, and 


other steam fittings. 


CrossLey Broruers, Ltd., Openshaw, Manchester.—-Publica- 
tion No. 2435, dealing with two tests on the Crossley heavy oil 
engines by W. A. Tookey ; also publication No, 2436, illustrating 
describing the multi-cylinder heavy 


and Crossley -Premier 


oil engine 








Mune Hisrory or Raimways.—Those who are mt ted in 


the early history of railways should read a sixpenny pamphlet 


written by an octogenarian, Ww. D (Waynman Dixon), 
who in his boyhood was in intimate association with the 
survivors of the pioneers who promoted and constructed 
the Stockton and Darlington Railway It is called the 
‘Intimate Story of the Origin of Railways,’ and is mainly 
concerned with the part played by George and John 
Dixon, and contains several illustrations which are not 


commonly known. How many people remember that * Dixie 
Land ” takes its name from Jeremiah Dixon, who was employed 
to set the boundaries and limits of the provinces of Maryland 
'‘Lhis interesting pamphlet may be obtained 


and Pennsylvania ? 
England Newspaper Company, Ltd., Dar 


from the North of 





lington, 
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Current Prices 


N.W,. Coast— 
Native 

(1) Spanish 

(1) N. African 

N.E, Coast— 
Native 
Foreign (c.i.f.) 


PIG IRON. 
Home. 
£ a. 
(2) ScorLanp— 
Hematite 
No. 1 Foundry 
No. 3 Foundry 


N.E. Coast 
Hematite Mixed Nos 
No. 1 


Cleveland 
No. l 
Silicious Iron 
No. 3 G.M.B 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIDLANDS 
(3) Staffs. 
All-mine (Cold Blast) 
North Staffs. Forge 
» Foundry 


3) Northampton— 
Foundry No. 3 
Forge 


3) Derbyshire 
No. 3 Foundry 


Forge 


(3) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast 


N. Lancs. and Cum 


Hematite Mixed Nos. 


MANUFACTURED IRON. 


Home. 
: d. 
SCOTLAND 
Crown Bars 
Best 


N.E 


COAST 


Common Bars 


LANcs 
Crown Bars 
Second Quality Bars 


Hoops 


8. Yorks 
Crown Bars 
Best 
Hoops 


MiIpLanps 
Crown Bars 
Marked Bars (Staffs 
Nut and Bolt Bars 


Gas Tube Strip Oto 13 


(6) Home. 


(6) ScoTLAND 
Boiler Plates 


jin. and up. 


Ship Plates, } 
Sections ° ee 
Steel Sheets, under 3/,,in. 
to jin. .. 


Sheets (Gal. Cor. 24 B.G.) 











| 
| 


Export. | 
£ s. d.} 


0 O 


(7) Export. 
£ ss. d. 





(continued). 


N.E. Coast 
£ s. 
Ship Plates 8 10 
Angles... s 
Boiler Plates » & 
Joists ee «a 
Heavy Rails 8 
Fish-plates 12 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast 
Barrow— 
Heavy Rails 
Light 8” 
Billets 
MANCHESTER 
Bars (Round) 
» (others) 
Hoops (Best) 
» (Soft Steel) . 
Plates 
» (Lanes. Boiler) 
SHEFFIELD— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic ~_ 
Intermediate Basic 
Soft Basic 
Hoops. 
Soft Wire Rods 
MIDLANDS 
Small Rolled Bars . . 
Billets and Sheet-bars 
Sheets (20 W.G.) 
Galv. Sheets, f.o.b. L’ pool 
Angles 
Joists 
Tees ‘ , 
Bridge and Tank Plates 


Boiler Plates 


Home. 


d. 


oy 
O0tod O 
Oto 10 


a a a 


NON-FERROUS METALS. 


SwANsEa- 
Tin-plates, L.C., 20 by 14 
Block Tin (cash) 
90 (three months) 
Copper (cash) 
90 (three months) 
Spanish Lead (cash) 
os (three months) 
Spelter (cash) 
(three nionths) 


MANCHESTER 
Copper, Best Selected Ingots 
Electrolytic 
Strong Sheets 
» Tubes (Basis Price) 
Brass Tubes (Basis price) 
» Condenser 
Lead, English. 
Foreign 


18/9 to 19/3 
261 7 
263 17 
62 12 
63 2 
35 2 
34 «62 
35 «6 
34:18 


65 10 
67 10 
91 O 
ol 
0 0 
0 1 


FERRO ALLOYS. 


(AU prices now nominal.) 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 

8 p.c. to 10 p.c. 

" Specially Refined 

», Max. 2 p.c. carbon 

1 p.c. om 
0.70 p.c. carbon 
~—— carbon free 
Metallic Chromium 

Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.c. 


75 p.e. 
Vanadium 
Molybdenum ‘ ; 
» Titanium (carbon free 
Nickel (per ton) 

Cobalt - 
Aluminium (per ton) 


1/8 to 1,9 per Ib. 

1/5 to 1/6 per Ib. 

Per Ton. Per Unit. 
£23 10 8/- 
£23 0 9 
£22 10 /6 
15/6 
17 
19/~ 


£42 0 

£50 O 

£56 10 0 
1/5 per Ib. 
3/9 per Ib. 

£15 for home, 

£15 for export 

15 

unit 
10 

unit 
16/~ per bb. 
7/— per Ib, 
1/— per Ib. 

£175 

10/-— per Ib. 

£130 


£12 0 seale 5/- per 


£22 0 scale 6/— per 


| (8) 


| SHEFFIELD 





for Metals and Fuels. 


SCOTLAND. 
No actual figures quoted this week. All prices 
to considerable Aluctuation 


webjert 


Export. 
16 

18 

- to 21 
17/6 
16,9 
16/6to 17 


LANARKSHIRE 
(f.0.b. Glasgow )—Steam 
Ell 
Splint 
Trebles 
Doubles 


Singles 


19, 


AYRSHIRE 
(f.0.b. Ports) 16 
19 


17/6 


Steam 
Splints 
os rrebles 
FIFESHIRE 

(f.0.b. Methil or Burnt 

island)—Steam 

Screened Navigation 
Trebles 
Doubles 


Singles 


LOTHIANS 


(f.0.b. Leith)-—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 

ENGLAND, 

N.W. Coast 

Steams 

Household 

Coke 

NORTHUMBERLAND 

Best Steams 
Second Steams 


21 to 
19/6 to 
11/6 to 
16/6 to 
23/6 to 


Steam Smalls 
Unscreened 
Household 


| Durnam— 


24 
21 


to 
- to 2! 


Best Gas 
Second 
Household 


Foundry Coke 23/- to 
Inland 

-to 34 
/- to 29 

6 to 
- to 


Best Hand-picked Branch 

Barnsley Best Silkstone 

Derbyshire Best Brights 
House 


25/6 
24 
20 
I4 
23 


23 


Large Nuts to 

2/6 to 
6 to 
6 to 
6to 13 

9/3 to 10/4 


3/6to 56 


7 Small 
Yorkshire Hards 
Derbyshire , 
Rough Slacks 
Nutty 
Smalls 
Blast-furnace Coke (Inland)* 
(Export) . f 
(9) SOUTH WALES. 


ob, 16/- t 


CARDIFF 

Steam Coals: 

Best Smokeless Large 27/- to 2 

Second os 26/-— to 26 
Best Dry Large to 27 
24/6 to 2 
26 
25/- to 
24/6 to 25 
23/6 to ; 
17/- to 


15/6 to 


26 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley 
Best Eastern Valley 
Ordinary 
Best Steam Smalls 
Ordinary 
Washed Nuts 21/— to 2¢ 
No. 3 Rhondda Large . 27/— to 28 
17/3 to 17 
23/- to 23 
19/6 to 20 
12/6 to 13, 
40/— to 45 
25/— to 30 
23/6 to 26/ 
37/- to 3 


to 26 


Large 


Smalls 
Large 
Through 
Smalls 


No, 2 
” - 
Foundry Coke (export) 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) . 
SwaNsEA— 
Anthracite Coals : 
Best Big Vein Large 
Seconds 
Red Vein 
Machine-made Cobbles 
Nuts.. 
Beans 
Peas 
Breaker Duft 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls 
Cargo Through 


44/— to 
36/— to 
27/6 to 32 
52/6 to 
50/— to! 
37/- to 
24/— to: 
10/- to 
13/— to 


22/6 to 
20/- to 
1l/— to 
17/— to 


1) Delivered, (2) Net Makers’ works, (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. 


(7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, 


(9) Per ton f.o.b. 
(b) Delivered Sheffield 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/~ extra delivered England. 


* For blast-furnaces only, 16/6, with fluctuations 


(c) Delivered Birmingham, 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


according to analysis ; open market, 17/- to 18/6 at ovens. t Latest quotations available. (a) Delivered Glasgow, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Trade Expansion. 


SIncE the restitution of Lorraine the iron and 
teel production of France has increased to eleven million 
ons a year, and the home consumption is about four and 
half million tons, thereby leaving a huge surplus output, 
hich must be disposed of in foreign markets. Before 
Lorraine was restored to France, the total quantity pro- 
juced at the mills and forges was absorbed in Germany, 
ut until a treaty of commerce between the two countries 

signed, that market is practically closed to Lorraine 
firms. Under the arrangement which will come into opera 
ion on the signing of a treaty Germany will allow of the 
free importation of 800,000 tons of iron and steel from the 
Saar, and producers in that district have undertaken to 
ndemnify partially the Lorraine mill and forge owners 
by paying to them a certain sum per ton of 
exported to Germany as a rebate upon the duties which 
have to be paid on the Lorraine products. In this way 

is hoped that the Lorraine industry will be able to export 
in appreciable quantity of iron and steel to Germany 
inder favourable conditions. 
emain a large surplus, which will have to be disposed of 
means. The French Government 
vestigating the situation very closely with iron and steel 
tirms, and the result is the inauguration of a new policy 
vhich arises out of the special requirements of Italy in raw 
naterial. On account of the considerable dev elopment of 
he metallurgical trades in Italy, that country has 
iking from France all the ecrap Lron ay ailable Last veal 
the total quantity amounted to 400,000 tons. The French 
(,overnment rece ntly decided to restrict the exports ol 


by other has been in- 


been 


scrap iron, and an arrangement has been entered into with 
the Italian Government whereby the quantity of 
iron exported to Italy will depend upon the Italian pur- 
chases of French rolled iron and steel. For every 120,000 

ns of scrap tron Italy will have to take 15,000 tons of 
rolled and Should Italy purchase more than 
that of it take 1} 
tons of s« rap tron tor every ton of rolled steel When the 
Italian purchases of rolled material exceed 90,000 tons, 


scrap 


iron steel 


amount manufactured material, may 


scrap can be supplied at the rate of one ton for every ton 
of rolled iron and steel until the total reaches 150,000 tons, 
when the amount of scrap iron authorised to be exported 
to Italy will be one ton to every two tons of rolled steel 
At the same time it is hoped to arrange for the free impor 
tation into Italy of French rolled iron for building purposes 
in return for the suppression of the proposed export duty 
scrap iron This arrangement has not vet come into 
but it is giving the greatest satisfaction to French 


on 


loree, 


mill and forge owners, who see in the ingenious method | 


of foreing the hands of foreign buyers a safe way of dis 
posing of their surplus production of rolled iron and steel. 


Miners’ Wages. 


There has been a considerable amount of unrest 
in the coal trade, owing to the attempts of coalowners to 
suppress the bonus which they have been paying as an 
indemr ity for the high cost of living. The industry is 
passing through a serious crisis, and at many of the col 
lieries it is declared that the pits will have to be closed 
down if ‘the men refuse to take upon themselves a part of 
the burden. The eight hours’ day has had the effect of 
reducing the individual production by 20 per cent., and 
the costs have increased at an enormously greater ratio 
until coalowners find that it is very difficult to compete 
with imported coal. The situation is rendered very pre- 
carious by the importations of German coal, mostly for 
reparations, as well as by the consignments from the Saar, 
and while these fix the price of French coal there is 
further limit imposed by the small margin between French 
and British prices. British firms are quoting as low as they 
possibly and any appreciable advance in French 
prices would certainly let in British competition. In the 
Nord the miners have accepted some of the reductions, but 
an agitation has been spreading from Carmaux, and the 
Miners’ Federation threatens a general strike against the 
proposed reduction or suppression of the bonus The 
Government has intervened and has exhorted the men to 
wait until it is able to put into operation the measures 
which it has prepared for lifting the colliery industry out 
of its Meanwhile, to 
arranged between the coalowners and miners to discover 
some means for carrying on until the Government is able 
to do something for the industry. The threatened strike 
is at least averted for the time being 


a 


can, 


present crisis. meetings are be 


The Port of Strasburg. 


On the passing of the law sixteen months ago for 
granting an autonomy to the port of Strasburg prepara 
tions were immediately begun for the carrying out of exten- 
sive works for making Strasburg the largest inland port on 
the Continent Threatened by the competition of Kehl, 
on the other side of the Rhine, the Strasburg authorities 
have secured a distinct advance in the race for supremacy, 
and the works already in hand provide for the enlargement 
of the oil basin which is to be continued by a basin 80 m 
wide and 2500 m. long to join up the old port with the new. 
An area of about 50 acres is being prepared on the two sides 
of the basin, where the petroleum traffic is to be centred, 
for the erection of tanks and warehouses. Contracts have 
already been given out for the construction of a swing 
bridge which will connect up the sidings with the railway, 
and of a bridge 70 m. long, which will pass over the fortifi- 
cations to connect the basin with the main road. The 
importance of this undertaking lies in the fact that 
Strasburg will be at the head of the great waterway which 
will offer uninterrupted communication with Marseilles as 
soon 23 the Rhone Canal scheme is completed. It is hoped 


to make it the great distributor of coal, petroleum, grain 
the 


and other products between Central Europe and 
Mediterranean and Atlantic ports. 











iron and steel | 


There. will, however, still | 


British Patent Specifications. 


| 
| 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Offce, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


| 
| 


STEAM GENERATORS. 


March 19th, 1924.—-Warer-TuBe Borers, 5. E 
Alley, 17, Iddesleigh House, Caxton-street, Westminster. 

This boiler is of the “thimble "’ type ; that is to say, short, 

| closed-end, tubes project into the furnace spaces to provide the 

A diaphragm A is arranged in each of the tubes 


235,643 


heating surface 





so that steam 


and is perforated 
One method of fixing 
the diaphragms is shown in the end section, from which it will be 
seen that indentations are made in the tube for the purpose 


to ensure a circulation of water 
bubbles may not be entrapped beneath it. 





June 19th, 1925, 

225.734 July 19th, 1924 Waste Heat Borers, Galloways, 
Ltd., Knott Mill Ironworks, Manchester, and H. Pilling, 
Glenderwyn, Manchester-road, Chorlton, Manchester. 


This invention relates to steam generators, of the type known 
1s waste heat boilers, wherein the heat supply is obtained from 
hot gases flowing from a metallurgical furnace or other source 
external to the boiler. The object of the invention is to provide 
improved means for the convenient and reliable control ot such 





N°235 734 
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hot gas flow, and so that whilst the heat is effectively utilised 
the superheater and other parts of the apparatus are protected 
from burning or overheating. The hot gas is supplied by the 
main A, and can go directly to the boiler B if the damper C is 
opened, With the damper D opened and C closed, the gas is 
diverted to pass the superheater E on its way to the boiler. By 
adjusting the dampers, any degree of superheat can be obtained. 

June 25th, 1925 


INTERNAL COMBUSTION ENGINES. 


235,801. January 2lst, 1925.—Fur. INsection Sprays, T. \ 


Hemmingsen, 11, Ore Belles Tvaervej, Copenhagen 
Denmark 
This sprayer is intended to obviate the difficulty which is 
N° 235.801 


experienced with some jets through the fuel accumulating in the 
lower part of the casing, except when they deliver vertically 
downwards, and not coming under the influence of the spraying 














jet of air. For this reason, there is arranged near the outlet of 
the sprayer a plate A, of which a detail perspective view is 
given. This plate is furnished with a number of inclined shelves 
on which the fuel oil lodges, and is subsequently blown through 
perforations B on towards the spraying jet.—June 25th, 1925. 
235,7 June 26th, 1924.—Fvue. Issecrion Systems, P. N. 
Everett, D. D. Stockley and Hick, Hargreaves and Co., 
Soho Ironworks, Bolton. 
This valve is of the type, commonly known as a “ spill valve” 
in the fuel supply pipes of Diesel engines, which have to open 
against very high pressur: The object aimed at is to reduce 


99 


N2235.722 











the effort necessary to open the valve ln the drawing, A is the 
inlet for the oil and B the outlet. It will be seen that the pres 
sure on the valve is largely counterbalanced by the pressure 
under the shoulder C, and that the force required to open the 
valve is correspondingly reduced June 25th, 1925 


DYNAMOS AND MOTORS. 


IMPROVEMENTS IN OR RELATING 
To Execrric Power Systems, The British Thomeaon 
Houston Com pany, Crown House, Aldwy a. V0.3 

‘lhe accompanying illustration shows an electric system of 

ship propulsion in which this invention has been embodied. A 

is the generator and B the stator windings of the motor. The 

rotor of the motor has a high resistance squirrel-cage winding C, 

and a low-resistance coil winding D, which can be short-circuited 

by means of electrically operated switches E E, the operating 
coils for these switches receiving cutrent through slip rings from 

a source F. The ship may be made to travel at full speed ahead 

by closing the switch G in the direction which gives the proper 

phase rotation. When full speed has been reached, the switch 

H may be closed, when the low-resistance winding D will be 


219,679. July llth, 1924 


N°219,679 an , 





reverse the 


brought into use. When it is desired to direction of 
rotation, the field excitation of the generator the 
winding D is opened by the operation of the switch H, and the 
switch G is closed in the proper direction. Under these con 
ditions, the motor operates with a high-resistance speed torque 
characteristic. When the motor has been reversed, the winding 
D may be short-circuited by closing the switch H, the generator 
speed having been previously reduced to a point at which the 
torque of the motor operating on its low -resistance characteristic 
is in excess of the torque exerted on the propeller as it is dragged 
through the water. The motor will then operate with a low 

resistance speed torque characteristic, and may be brought up to 
full speed by increasing the speed of the generator June 2h. 
1925, 


reduced, 





,860. September 29th, 1924.-—-IMPROVEMENTS IN OK KELAT 
mG TO Rorors ror AsyNcHRONOUsS MorTors, 
Schuckertwerke Gesellschaft mit beschrankter 
of Siemensstadt, near Berlin. 

This invention relates to a process for adjusting the starting 
torque and starting current of asynchronous motors with two 


Siemens 


Haftung, 


N° 222.860 





squirrel-cage windings arranged in separate slots connected by 
narrow slits. The slots or openings A receive the resistance 
windings, and the slots B the working winding. Both series of 
slots are connected together by slitsC. In the case of the arrange 
ment shown in the upper drawing, both windings have the same 
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number of slots, whilst in the case of the arrangement shown 
in the lower drawing the working winding has fewer slots than 
the starting winding. Magnetic sheet-metal strips are inserted 
in some of the slots. The principle involved in the employment 
of two windings is, of course, well known.—June 25th, 1925. 


234,048. December 2nd, 1924.—IMPROVEMENTS IN OR RELAT- 
ING TO Extxectric Motors, Bjérn Heger, Bergs Allé 11, 
Vestre Aker, near Christiania, Norway. 

The practice of fitting a clutch to a squirrel induction motor to 
enable it to take up the load after the rotor has attained speed 


N°234,048 



































is, of course, well known. According to this invention, however, 
the clutch is incorporated in the motor. The rotor A is mounted 
loosely on the shaft, but at a certain speed the centrifugal 
clutch B comes into action, and couples the rotor to the shaft. 
The motor illustrated is fitted with a circular saw at each end of 
the shaft.—June 25th, 1925 


TRANSFORMERS AND CONVERTERS. 


226,174. November 15th, 1924.—IMPROVEMENTS IN OR RELAT- 
ING TO HIGH-TENSION CURRENT TRANSFORMERS, Siemens 
and Halske-Aktiengesellschaft, of Siemensstadt, near 
Berlin. 

In a current transformer constructed in accordance with this 

invention, the high-tension conductors A are connected to a 


N° 226174 


ey | 
n> 


coil B, composed of several turns, which are surrounded with 
paper insulation C. E is the core of the transformer, which 
carries the secondary winding, not shown. A saddle F, com- 
posed of several layers of paper, is placed between the high- 


tension winding and core.—June 25th, 1925. 


AERONAUTICS. 


235,778. November 26th, 1924.—VartaB_e Pircn PROPELLERS, 
D. Napier and Sons, and G. 8. Wilkinson, 211, Acton-vale, 
London, W., 3. 

This mechanism is intended to indicate by means of the pointer 

\ the changes effected in the pitch of the propeller blades B B. 


The actual variation is produced by means of the serewed 


N* 235,778 











shafts C C, which are geared together by means of worm gearing 
DD. This gearing is connected with the main propeller shaft 
through the bevel gearing E, and by putting a brake on the 
gear the angularity of the propeller blades can be changed. 
The extent of the change is indicated by means of the sprocket 
chain F and nut G, which, by its axial movement, gives an 
indication on the pointer A.—June 25th, 1925. 


MEASURING AND TESTING INSTRUMENTS. 
235,770. November 4th, 1924.—Gas ANALYsIs APPARATUS, 
C. A. Hartung, 22, Kéthenerstrasse, Berlin, Germany. 

This apparatus actually weighs the gas which it is desired to 
determine, and gives a continuous record of the amount. A is 
the vessel in which the gas is absorbed, and it is suspended from 





a balance beam, as indicated. Its weight is counterbalanced 
by a catenary chain B and tare weights C. One end of the chain 
B is wound round a drum D, geared with an electric motor E. 
The circuit for this motor is completed, in one direction, through 
the mercury cup F, and for reversing through the contacts G. 


N?235,770 
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It will be seen that movements of the vessel A, under the 
influence of change of weight caused by the absorption of gas, 
will set the motor in motion in such a direction as to make the 
eatenary chain B balance its weight. These movements are 
recorded by the pen H, which produces a graph representing 
the amount of gas absorbed in the vessel A.— June 25th, 1925. 


MINING MACHINERY. 


235,696. May 23rd, 1924.—Brake Gear FOR WINDING 
EnorNes, The General Electric Company, Magnet House, 
Kingsway, London, W.C, 2, and F. L. Whitmore, Wickham 
Market, Suffolk. 

This gear permits of the rapid application of the brakes in the 
case of an overwind or other emergency, while a spring is arranged 
in the connections to soften the braking action during normal 
winding. The spring is shown at A, and is compressed in its 


N°235 696 


woe 


CRRRRRRAEERREGRER 








eal 





box when the brake engine rod B is depressed to apply the 
brakes. Pivoted at the top of the spring box there are two 
triggers C C, which are held out of action by the stirrup D and 
rod E. In case of emergency, the rod E is released and the garter 
spring F pulls the triggers C C into engagement with the spring 
cap, so that a rigid connection is made between the brake 
engine rod and the spring box, and the brake is brought into 
action instantaneously.—/June 25th, 1925, 


TOOLS AND SHOP APPLIANCES. 
Walsh, 


MACHINE 


235,780. December 3rd, 1924.—Incotr Movtps, M. J. 
15, Manor Park-parade, London, 8.E. 13. 

This invention is concerned with the casting of ingots and aims 

at the ceduction of labour by eliminating ladles. The ingot 


N°235,780 

















moulds A A are fixed to a rotatable table B, which is carried 
by the plate C. This plate is supported on parallel links D D, 
and is counterbalanced by the weight E, A chain or link F 
connects the table with the crucible or furnace, so that the two 
move in unison during pouring.—June 25th, 1925, 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Vickers Ltd. have now acquired 
the whole interest in the Vickers-Spearing Boiler Compan, 
Mr. A. H. Spearing has resigned his position as managing direct. 
and is no longer connected with the company. The compan, 
will be carried on under the name of Vickers-Spearing Boil 
Company, Ltd., as before. This change also gives Vickers Ltd 
the control of Tinkers Ltd., Daisyfield Boiler Works, Hyde, nea 
Manchester. 
ea 


Tue Josera Dixon Cructpite Company, of 22, Duke-street 
Stamford-street, London, S.E. 1, asks us to announce the follow 
ing agency appointments which it has made :—For India, Messr 
W. H. Brady and Co., Caleutta, Bombay, Madras and Caw 
pore ; for Ceylon, Hoare and Co. (Engineers), Ltd., Post B 
No. 22, Colombo ; for Burma, Messrs. J. W. Darwood and Co., 
77, Merchant-street, Rangoon ; for Natal, the Union Engineering 
Supply Company, Ltd., 10, Fisher-street, off Point-road, Durban, 


WE are informed that the British Perlit Iron Company, Ltd 
recently formed, has purchased the British and colonial patent 
rights of Heinrich Lanz, of Mannheim, Germany, for the manu 
facture of high-quality grey cast iron, which passes under t! 
trade name of * berlit "iron. The directors of the company a: 
Mr. Summers Hunter, jun., of the North-Eastern Marine 
neering Company, Ltd., which company has taken a licen 
manufacture Perlit iron; the Hon. L. H. Cripps, a director 
Alfred Holt and Co., of Liverpool, which company has al 
purchased a licence; Mr. Hans Meyer, of Measrs. Heinrich 
Lanz, of Mannheim, Germany ; and Mr. John A. Smeeton, wh 
has been appointed managing director. Mr. H. J. Young, F.LC 
has been retained as consulting metallurgist by the company 
with the permission of the North-Eastern Marine Engineerin 
Company, Ltd. 








CONTRAOTS. 


James Potiock, Sons anp Co., Ltd., of 3, Liloyd’s-avenu 
London, E.C., inform us that since the beginning of this yea: 


they have received orders to fit the “ Star’’ contra propeller to 
vessels amounting to close upon 200,000 tons. 


Tue WestincHouse Brake anp Saxsy Sienar Company 


| Ltd., has received from the Four Wheel Drive Lorry Company 
| an order for the equipment with its pressure brake of five vehicle 


destined for passenger and goods service on the trade routes of a 
foreign government 
It is officially announced by the Great Western Railway that 


| the following contracts have been placed :—Installation of 


geared turbines on the steamships St. David and St. Patrick.John 
Brown and Sons, Ltd., Clydebank ; supply of a model of Swansea 
Docks, Twining Models, Ltd., Pike-lane, Northampton ; dredging 
at Chelsea and Brentford Docks and Chelsea Creek, H. Covington 
and Sons, Ltd., Railway Wharf, Battersea, 8.W. 8 ; removel of 
32-ton hoist, King’s Dock, Swansea, Sir William Arrol and Co 
(Swansea), Ltd.. King’s Dock Works, Swansea; supply of 
cylinders, rams, &c., for coal tips, Numbers 3 and 4 at Newport 

Glenfield and Kennedy, Ltd., Kilmarnock ; renewal of roofing 
&c., and repainting at Oswestry Locomotive and Carriage Works. 
W. T. Nicholls, Ltd., St. Paul’s-road, Gloucester ; structura! 
alterations at Paddington Goods Station, the Cleveland Bridge 
and Engineering Company, Ltd., Darlington; painting Park 
Royal Generating Station, M. Greenwood and Son, Ltd., Mor 
daunt-road, Harlesden, N.W. 10 ; extension of station building~ 
at Trawscoed, Mr. L. J. Evans, Cardigan House, Tregaron ; 
glazing of new roof covering Ruabon Station, W. Edgcumbe 
Rendell and Co., Ltd., 5, Victoria-street, 8.W. 1: conversion 
of 5, Holborn Viaduct, into a Receiving Office, 8. Haskins and 
Brothers, Ltd., Walthamstow, E. 17 ; alterations and addition« 
at King William-street Receiving Office; repairs to roof at 
Goswell-road stables ; renewal of the booking hall flooring at 
Westbourne Park Station, and the provision ot a Central Fire 
at Paddington, William Brown and Sons (Builders 

Ltd., 195, Uxbridge-road, London, W. 12. 








EDUCATIONAL INTELLIGENCE. 


A prospectus of the Faculty of Engineering in the University 
of Bristol, which is provided and maintained by the Society of 
Merchant Venturers in the Merchant Venturers’ Technical 
College, Bristol, has just reached us. Courses of study are 
available at the College for persons intending to engage in civil, 
mechanical, electrical or automobile engineering, and particulars 
of these courses are given in the prospectus. The ordinance. 
and regulations relating to degrees and diplomas in engineering 
subjects are included, and some particulars of the Bristol 
Sandwich system of training engineers are also given. The 
prospectus can be obtained from the Registrar of the Merchant 
Venturers’ Technical College, Bristol. 


A Goldsmid Engineering Entrance Scholarship of the value of 
£40 a year, which will be tenable for three years, will be awarded 
at University College, London, upon the result of an examina- 
tion to be held in September. It is intended for students who 
propose to take an engineering course in October. Full par 
ticulars can be obtained from the secretary, University College, 
London, Gower-street, W.C. I 








Josepnx Foster anp Sons’ Commemoration Dinner.—In 
commemoration of the completion of the seventieth birthday of 
Lieut.-Colonel James Yates Foster, V.D., J.P., senior partner 
of Messrs. Joseph Foster and Sons, Preston and London, personal 
and business friends and the whole of the employees were 
invited to dinner with members of the firm at the Public Hall, 
on Saturday evening. A company of about 500 assembled, and 
the gathering was a great success. Following the toast of the 
King, there was a presentation to Colonel Foster by the employees 
of a handsome silver tea service and salver suitably inscribed. 
This duty fellto Mr. J. Mayor, the oldest employee, now in his 
fiftieth year of service, who referred to the happy understanding 
between the firm and the employees and the kindly considera- 
tion ever shown to them by Colonel Foster. In accepting the 
gift, Colonel Foster referred to the occasion as one of the proudest 
moments of his life, surrounded as he was with his workpsople 
in harmony and amity. It was sixty-five years, he said, since he 
paid his first visit to his father’s works: Work in those days was 
very differently done from what it was to-day. There were no 
electrical cranes, and very few hand cranes; there were no 
milling machines and other helps to labour, and the consequence 
was that the men were real artists, and chipping with hammer 
and chisel was a fine art. Conditions of labour, too, were very 
different. Probably they would hardly believe it, but in his 
own day they worked sixty hours a week and the wages 
earned by a turner or fitter or by any other skilled workman 
were 26s. a week. 
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The National Industrial Alliance. 


For the past nine years the National Alliance of | 


Employers and Employed and the Industrial League 
and Council have pursued, by somewhat different 
means, the same object, the promotion of industrial 
peace by the active co-operation of master and man. 
following negotiations and discussions that have been 
n progress for some time past, the two organisations 
have now amalgamated under the title of the National 
Industrial Alliance. In accordance with the terms of 
ts constitution, the new Alliance will not intervene 
in any dispute between employers and employed unless 
it 1s requested by both sides to do so. It will have 
for its objects the promotion of goodwill and active 
co-operation between employers and employed in the 


treatment « 


f questions generally affecting industry, | 


the promotion of the efficiency of British industries, | 


and the welfare of the workpeople, and the provision 
of facilities for economic education under the joint 
control of employers and trade unions. The old 
Alliance's scheme of classes for the teaching of indus- 
trial economics and the old League’s educational pro- 
vramme carried out by means of week-end confer- 
ences and otherwise, are to be continued side by side 
by the amalgamated body. By the combination the 
work carried on by the old organisations separately 
will, it is hoped, receive an accession of support and 
influence, and competition in the matter of securing 
members will be The first general Council 
of the Alliance will consist of a combination of 
the old Alliance's General Council and the old League’s 


avoided. 
new 


Exccutive Committee 


Wireless Developments. 


Ar the annual general meeting of Marconi’s Wire- 
less Telegraph Company, held in London a few days 
ago, Mr. Marconi said that since the previous general 
meeting the beam system of wireless communication 
had made Up to August, 
1924, it was generally believed that short waves, such 
as those which were used with the beam system, would 
only ensure good communication over great distances 
curing of darkness or semi-darkness. Since 
last August, however, tests had proved conclusively 
that very short waves were capable of covering world- 
wide distances, and perhaps better by day than by 
During recent tests carried out continuously 


considerable progress. 


hours 


night. 
for four days and nights, communication was main 
tained with Australia and Canada, during all the time 
of sending. In of results, 
Marconi said, there was good reason to believe that 


consequence these 
the company would not only be able to carry out the 
of performance which it had given the 
but would be in a 


yuarantees 
Home and Dominion Governments, 
position to improve upon them. 


The Generation of Electricity in Great Britain. 


THE analyses and summaries of the returns made 
the Electricity Commissioners of the units gene- 
rated and the fuel consumed at generating stations 
in Great Britain during the year ending March 3Ist, 
1925. Returns were received 


to 


were issued this week. 





floating capital. Among the schemes which are being 
considered is an offer, so it is reported, from Wilton’s 
Engineering and Slipway Company, of Rotterdam, 


o take over the whole concern for round about 
£200,000. Wilton’s, it is stated, further propose to 


remove to Rotterdam the large 20,000-ton floating 
dock and most of the modern machine tools, which, 
if the project be carried out, will reduce the Hamburg 
yard to the rank of a repairing shop, with a staff of 
500 to 600 persons, instead of the 1500 to 1700 men 
recently employed at the yard. Such a prospect has 
called forth renewed appeals in the German Press 
to save the Reiherstieg yard, which was founded a 
century ago, from foreign hands. The reconstruc- 
tion of the yard has already been considered by several 
of the larger firms and industrial groups, but the 
state of the German shipbuilding industry is not such 
as to facilitate the raising of the money necessary 
for the transaction. 


A Goods Tube Railway for London ? 


A FEW weeks ago the London daily Press gave some 
prominence to a proposed scheme for the construction 
of an underground tube railway for the transport of 
goods in the Metropolis. The chief claim for the 
scheme lay in the relief it would afford to the con- 


| gestion of the street traffic, but it was emphasised 








Mr. | 


relating to 584 generating stations, representing an | 


increase of 43 per cent. on the figure for the previous 
year. The increase is partly attributable, however, 
to the fact that certain authorised undertakers owning 
more than one generating station submitted a return 
for each station, of a consolidated return 
for the undertaking as a whole, as in former years. 
The actual number of new stations put into operation 
on and after April Ist, 1924, was twenty-three. As 
compared with the corresponding figures for the 
previous year, the total output showed an increase 
of nearly 734 million units, or 11 per cent., whereas 
the total consumption of fuel only showed an in- 
crease of 441,797 tons, or 5.8 per cent. Apparently 
there are still a fair number of central station engi- 
neers who are unable to specify the calorific value of 
the fuel they consume, and the figures for the approxi- 
mate thermal efficiency of the various stations have 
calculated on the basis of average calorific 
values, as indicated in previous returns. In group A 
the station with the highest thermal efficiency is the 
Carville B_ station of the Newcastle-upon-Tyne 
Electric Supply Company, and in group B the Barton 
station of the Manchester Corporation, the figures 
being 18.78 and 19.85 respectively. 


instead 


been 


A German Shipbuilding Failure. 


THE announcement that the Reiherstieg Shipyard 
and Engine Works at Hamburg has been obliged to 
close down in order to allow the directors to deal 
with a difficult financial situation, has been the subject 
of much comment in German and foreign shipbuilding 
circles. According to reports in the Hamburg Press, 
the assets of the company, which owns a shipyard 
and repair works, engine shops, one graving dock and 
four floating docks, are estimated at about £600,000 
to £650,000. At least a quarter of a million sterling 


will be required to meet the creditors, and to provide | it would appear, are particularly alive to the advan- 





| to about 


that its execution would be very costly, and that 
parliamentary sanction would have to be obtained 
before work could be So far could 
gathered, the scheme was a private one, and was not 


the work of the Ministry of Transport or of the London 


begun as be 


Traftic Committee. News is now to hand from 
America to the effect that arrangements are being 


completed to raise a loan in the United States for the 
purpose of assisting in the finance of the scheme. It 
is stated that the loan contemplated is for £16,000,000, 
and that this surnm will represent half the cost of con- 
structing the It would appear, too, that the 
plans of the actual work to be done are nearly com- 
pleted, and that its execution would give employment 
40,000 men. 
in London regarding the reported negotiations for a 
loan. It has been pointed out by a representative of 
the Underground Railway group that the suggested 
goods railway would have to run in tunnels below 
the level of the existing and that for this 
reason its cost would be very high, possibly too high 
to make the scheme remunerative. 


tube. 


Some scepticism is expressed 


tubes, 


Port of London Improvements. 


SPEAKING last week on tl of a visit of 
inspection paid by members of both Houses of Par- 
liament to the works under the control of the Port 
of London Authority, Lord Ritchie, the chairman of 
the Authority, 
new works now in progress or about to be undertaken. 
Of the works now in hand the principal are the pro- 
vision of increased facilities for dealing with imported 
meat and the construction of a new five-berth dock 
and four large wooden storage sheds at the Surrey 
Docks. Among the proposed new works are the con- 
struction, at an estimated cost of £1,000,000, of a 
new entrance to the West India Docks, together with 
three passage ways which will enable vessels to reach 
any part of the India and Millwall dock systems, 
the construction of a entrance lock and an 
additional 750ft. dry dock at Tilbury at an estimated 
£2,.500,000, and the construction of a 
passenger in the river at Tilbury. 
Since the Authority came into power, sixteen years 
ago, Lord Ritchie stated, over £12,000,000 had been 
expended on the improvement and extension of the 
London docks. Much of the new work to be under- 
taken or now being carried out, he added, would be 
unremunerative for years to but the 
Authority felt justified in its policy by reason of the 
rate at which the trade of the port was increasing. 
Last year, he said, nearly 10,000,000 additional net 
tons register of shipping used the port, compared 
with the figures for 1909. Last year’s figure of over 
45,000,000 tons established a record it would seem. 
London, indeed, now deals with about one-third of 
the total trade of the United Kingdom. 


e occasion 


gave a brief account of the principal 


new 
cost of about 


landing 


stage 


some come, 


The Continental Train Ferry Service. 


At the annual meeting last week of Great Eastern 
Train Ferries, Ltd., the chairman, Lord Daryngton, 
gave an account of the first eleven months’ working 
of the service between Harwich and Zeebrugge. The 
service, it may be recalled, makes use of three of the 
ferry boats which during the war were operated by 
the Government between Richborough or South- 
ampton and France. Each vessel can accommodate 
fifty-four laden 12-ton trucks. The service began 
in the last days of April, 1924, and has been main- 
tained without a hitch and with practically no delay. 
According to Lord Daryngton’s statement, the goods 
shipped by the service have been, as was foreseen, 
principally perishables, such as fruit, butter, eggs, 
&c., and fragile materials, such as tiles and slates. 
The total traffic amounted in the eleven months 
reviewed to 40,049 tons, of which the great bulk, 
38,595 tons, represented imports. The imports were 
carried in 5919 trucks, by far the greater number of 
which were loaded in Belgium or Italy. The Italians, 








tages of the service, and are expending 10 to 12 million 
lire on the construction of special rolling stock for 
conveying Italian fruit, vegetables, cheese, eggs, 
butter and motor cars to Great Britain, vid the ferry. 
The eleven months’ working resulted in a loss to the 
company of £25,334, but since the end of the period 


reviewed the traffic has shown a considerable in- 
crease. The loss is attributed to the difficulties 
naturally met with in instituting a new form of 


transport, to delays in coming to transit agreements 
with certain countries, to trade depression, increase 
of wages and the high cost of oi! fuel. The boats, 
Lord Daryngton stated, had been converted from oil 
to coal burners, and on the basis of 313 trips in a 
year, the annual fuel bill was now £18,000, as com 
pared with £32,176 for oil calculated at 88s. 5d 
per ton. 


Motor Ship Progress. 


AN analysis based on Lloyd’s returns of the relative 
numbers of motor ships and steamships which are 
now under construction throughout the world would 
seem to show that a remarkable position has been 
reached. If we exclude those vessels upon which work 
has been suspended—and it is significant that no 
motor ships figure under this heading—then, for the 
first time in the history of shipbuilding the total gross 
tonnage of the motor ships under construction exceeds 
that of the steam vessels. In commenting upon this 
striking fact, our contemporary, the Motor Ship, 
publishes some interesting figures in support. 
On June 30th, 1925, there was a steamer tonnage of 


its 


1,212,525 gross under construction in the world’s 
vards—or, excluding suspended orders, 1,085,843 
tons a decrease of 32 per cent. on the previous yea 's 


Compared with this figure, motor-propelled 
vessels’ of an aggregate tonnage of 1,129,912 
were being built, an increase over the previous yea! 
of 39 per cent. The figures for the United Kingdom 
alone show a steamship tonnage of 687,607 tons 

or 616,607 tons, excluding steamers upon which work 
has been suspended—a decrease on the previous year’s 
returns of 40.5 per cent., while 399,070 tons of motor 
shipping are under construction, an increase of 12.5 
per cent. over the same period. If two years are 
reviewed, then the world’s motor shipbuilding has 
increased three-fold, whilst steamer shipbuilding 
has been reduced by half. It is a striking fact that an 
analysis of motor shipbuilding in the leading European 
countries shows that in Denmark and Sweden over 
90 per cent. of the ships now being built are to be 
propelled by oil engines. In Germany this figure is 
77 per cent., in Italy nearly 64 per cent., and in the 
United Kingdom only 36.5 per cent., a figure which, 
though low enough, is outclassed by France with 
22 The position outlined is one which 
the attention of British 


returns. 


ross 


.5 per cent. 
obviously demands close 


shipowners. 


The Naval Floating Dock at Malta. 


Ln a Journal note in our issue of June 5th, we gave 
some particulars of the 40,000-ton ex-German floating 
dry dock, which recently arrived safely at Malta, under 
tow of Admiralty tugs. This work was undertaken 
by the Admiralty after private firms, both at home 
and abroad, had declined to undertake the task. 
On Saturday morning last the new centre section of 
the dock, which was built at Chatham Dockyard at a 
of about £420,000, left its mooring place at 
Sheerness for Malta. It will increase the dock in 
length from 700ft. to about 1000ft., and is designed 
to raise its lifting capacity from 40,000 to 60,000 tons. 
The new section was built to the design of Sir E. H. 
Tennyson d’Eyncourt, the late Director of Naval 
Construction. At Sheerness it was taken in charge 
by five Admiralty tugs, and later during the passage 
down the Channel a large floating crane, also destined 
for Malta, was taken in tow. Throughout the various 
stages of the 2300 miles voyage, the tugs will be under 
the escort of a destroyer. The cost of the new 
section seems to be unusually high, but the figure 
given agrees closely with that allowed for in last year’s 
Naval Estimates. It may be that some part of the 
sum was expended upon reconditioning the original 
dock and preparing it for extension. 


cost 


Sir Henry Fowler’s Appointment. 


WE are informed that the directors of the London, 
Midland and Scottish Railway have appointed Si 
Henry Fowler as chief mechanical engineer of the 
railway in succession to Mr. George Hughes, who has 
retired. Sir Henry was chief mechanical engineer to 
the Midland Railway from 1909 until the amalgama- 
tion in 1923, except during a portion of the war period, 
when he served in turn as Director of Production to 
the Ministry of Munitions, Superintendent of the 
Royal Aircraft Establishment, and Assistant Director- 
General of Aircraft Production. He was trained at 
the Horwich works of the old Lancashire and York- 
shire Railway, but joined the Midland in 1900. In 
1905 he was appointed assistant works manager at 
Derby and in 1907 he was promoted-to be works 
manager. Since the amalgamation he has served as 
chief mechanical engineer of the Midland section and 
as deputy chief for the whole group under Mr. Hughes. 
He is in his fifty-sixth year, 
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ENGINES FOR IRELAND AND 1870-1879 


lreland.——-Only type of locomotive for the 
Sft. 3in. gauge requires mention, since others were 
similar to those in Great Britain. The exception is 
the 0-6-4 tank engine, of which many were in 


service in Ireland long before the type made its appear- 


one 














FIG. 241-G.8. AND W. ENGINE, 1876 

ance on any British standard gauge railway. though 
there were 0-6-4 Fairlie engines, with one steam 
kogie, by the Vulcan Foundry (1875) on the North 
Wales narrow gauge railway. 

The 0-6-4 wheel arrangement was introduced into 
Ireland by A. McDonnell in 1876, when the first two 
engines—-Fig. 241—-were built at the Inchicore Works 
of the Great Southern and Western Railway, for haul!- 








FIG. 242-—-ENGINE BY BEYER, PEACOCK AND CO.,. 1879 
ing goods trains up heavy gradients in the Dublin 
and Cork districts. The coupled wheels were of cast 
iron, and the bogie had outside framing. Later engines 
of the type had side tanks. 

The engine—Fig. 242—was originally designed and 
built by Beyer Peacock in 1879 for the 5ft. 3in. gauge 
railways of South Australia, and had 4ft. coupled 


Railway. Gauge. 


Great Southern and Western, Ireland 


go, Leitrim and Northern Counties, 


Ireland 
Spain 


Dutch State 
Dutch State 
Impe rial Japar 


Imperial Japan . 
Natal Government 


wheels. A modification of the drawings produced the 
class illustrated, with 4ft. 9in. coupled wheels. There 
is a number of these engines in service on the Sligo, 
Leitrim, and Northern Counties Railway—®5ft. 3in. 
gauge—built by the above-named firm 1882-1899 ; 
all had side tanks and inside framed bogies. Dimen- 
sions of these and other classes illustrated are given 
in the appended Table I. 

Continental European Locomotives.—In 1872 
Neilson and Co. built a number of 0-6-0 tender 
engines with Sturrock’s steam tenders for the 
Cordova and Espiel Railway of Spain. They were 
long boiler engines with outside cylinders 15}in. by 
23fin. and coupled wheels 3ft. 53in. diameter. The 
tenders, which had wheels of the same diameter, 
differed from Sturrock’s usual design in that, as in 
the engines, the cylinders, 133in. by 19}in., and the 
gear were outside. The design 
was, of French origin. 

Two classes of express engine, designed and built 
by Beyer, Peacock and Co., for the Dutch State 
Railways, merit mention. The first was the 
standard express engine of 1872-1879, of which 50 
were built of the 2-4-0 type with outside horizontal 
The leading and driving springs were con- 
nected by compensating levers. The large and roomy 
cabs formed a prominent feature. This type with out- 
side cylinders was specified by the locomotive depart- 


Gooch valve also 


it appears, 


cylinders. 


* No. XXNI, appeared July 31st. 


Cylinders. 


ment of the railway, but it was subsequently con- 
sidered that the usual British type with inside cylin- 
ders was preferable. This decision resulted in the 
engines shown in Fig. 243, of which no less than 178 
were built by Beyer, Peacock and Co. from 1880 to 
1895. The frames are double throughout, with four 
bearings for the crank axle. The fire-boxes are of the 
Belpaire type. These engines have for many years 
been used not only for heavy express trains, but also 
as universal engines for goods traffic, in spite of their 
They have always given the greatest 
rendered excellent service. 


large 7ft. wheels. 


satisfaction, and have 


with outside cylinders, which were built by Diibs in 
1872-4. To obtain sufficient width of fire-box the 
frames were placed outside the wheels, and the outside 
cranks were of Hall’s type, to which reference will 
again be made. The valves were above the cylinders 
and worked by rocking shafts from inside Stephenson 
gear. The dimensions of these and other Indian metre 
gauge engines are given on the subjoined Table II. 
Some smaller 0-4-2 engines were built by 
Nasmyth, Wilson and Co., in 1873, for lines in the 
North-West Provinces. They had inside cylinder: 
9in. by 14in., outside frames and cranks of the ordinary 








FIG. 243--ENGINE FOR THE DUTCH STATE 


Subsequently 125 additional similar engines having 
leading bogies were built by the same firm. 

The first Belpaire fire-boxes constructed in this 
country were made in 1872 by Beyer, Peacock, for 
the Malines and Terneuzen Railway, Belgium. They 
had the usual long grates and flat tops. As already 
noted, flat-topped casings had been used from 1865 by 
William Bouch on the Stockton and Darlington sec- 
tion of the N.E.R. 

Other Engines jor 
permit of mention of more than a 
The first engine which ran on the Imperial Japanese 
Railways—3ft. 6in. was built by the Vulcan 
Foundry in 1870 THe ENGINEER, February 
24th, 187l1—and was followed by similar but 
slightly larger tank engines by Stephenson and Diibs 
in 1873. These engines worked between Tokio and 
Yokohama, but as the railways were extended 4-4-0 
tender engines were built. Of these the first were built 
by Kitson and Co., 1874-1876. 

Another engine by Kitson, 1879—-Fig. 244 
sents the standard type used on the Natal Government 
Railways—3ft. 6in. gauge——in the early ‘days of rail- 
ways in that Colony, before the traffic had grown to 
an extent necessitating the heavier eight wheels 
coupled engines of 1888. The valves were above the 
cylinders, worked by rocking shafts f inside 
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from 
Stephenson link motion, the side tanks being raised to 
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Heating surface, 


Coupled Carrying 
square feet. 
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Wheel base 


Tubes Fire-box 


Rigid, 
Total, : 
Rigid, 
Total, 2: 
4° 3” 


1092 


565.2 


6 64" 7 
Rigid, 7’ 9” 
Total, 16’ 8}” 


give access to the gear. Similar engines were built by 
R. Stephenson and Co. 

A number of heavy goods and passenger tender 
engines were built by Messrs. Stephenson in 1874 for 
the heavy gradients of the New South Wales Railways. 
Both were of the 0—6—0 type with inside cylinders. 
Those of the goods engines were 19in. by 26in., the 
coupled wheels being 4ft. diameter. The passenger 
engines. had 45ft. six-coupled wheels, and cylinders 
of the then large size of 19in. by 28in. 

Tabulated dimensions of the engines 
above are given in Table I. 

Other interesting engines of various types for over- 
seas were described and illustrated by the writer in 
the ‘‘ Histories of Famous Firms” Series in THE 
ENGINEER as follows :—-Yorkshire Engine Company, 
August 18th, 1922; Neilson and Co., December Ist, 
1922; Sharp, Stewart and Co., August 24th and 
3list, 1923; and Kitson and Company, November 
23rd, 1923, to which reference may be made. 

Metre Gauge Locomotives—Indian Railways.—The 
Indian 5ft. 6in. gauge engines during the period 
1870-1879 call for no special mention, but the de- 
velopment of the metre gauge engines is of consider- 
able interest, as they represent designs not used in 
this country. The early metre gauge railways were 
feeders to the broad gauge main lines, and the earliest 
locomotives were small tank engines, of which there 
were three different types. 

Fig. 245 shows the first of these 2-4-0 tank engines 


mentioned 


Total. 
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972 


1235. 


828 
669 





RAILWAYS —BEYER, PEACOCK, 1880 - 1895 


pattern. Only a limited number were built, and the 
type was not perpetuated. 

The third type—Fig. 246—differed from the others 
in having outside cylinders, llin. by 18in., in com- 
bination with inside frames, and had the 0—-4—4 wheel 
arrangement with trailing bogie. The first engines of 








FIG. 244 ENGINE FOR NATAL -KITSON AND CO., 1879 


1872-3 were built by Nasmyth, Wilson, and by Diibs. 
This type, with modifications, has been retained, 
a few having been built during the present century. 
Subsequently metre gauge railways of greater length 
such as the South Indian Railway, were made, and 
for these tender engines were necessary. Some early 


Pressure. Weight in working order 
Ib. per 


mn 


Grate 

area, 

aq. ft. On coupled 
wheels 


sq. 
Total 


t 
34 0-6 4 tank 
1320 gals. 
0-6-4 tank 
1200 gals. 
O- 8-0 tank 
900 gals. 
2-40 
2-40 
2-4-0 tank 
150 gals. 
44-0 
4-6-0 tank 


16 


0-6-0 goods engines for this railway, made by Neilson 
and Sharp Stewart, had frames inside the wheels. They 
were built from 1874 to 1880, when they were 
superseded by the well-known “ O ” class. 

For the Indian State lines, such as the northern 








FIG. 245—-METRZ GAUGE ENGINE FOR INDIA DUBS, 1872 

-metre gauge—division of the Eastern Bengal Rail- 
way, the Vulcan Foundry and Messrs. Neilson built 
0-4-2 goods engines, with six-wheeled tenders. Single 
slide bars were used, an arrangement which became 
standard on all LS.R. metre gauge engines, though 
the South Indian Railway retained double bars. 
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Fig. 247 shows one of the well-known 0--6—0 engines 
of the Indian State “* F”’ class, of which hundreds 
were built by various firms during many years. The 
first which had 13}$in. by 20in. evlinders, 
were built by Diibs and the Yorkshire Engine Com- 
pany, 1875-6, but the majority of the standard I4in. 
by Neilson, Diibs, and the Vulcan 
Foundry. The engine illustrated was made by the last- 
named firm. Outside frames with Hall’s cranks were 
adopted, and the connecting-rods were on the inside 
of the coupling-rods Many of the 
engines used wood fuel. According to a letter con 
taining particulars of these engines, written by an 
Indian locomotive superintendent, and published in 


engines, 


engines were 














FIG. 246 METRE GAUGE ENGINE FOR 


INDIA, 1872 

HE ENcineer, July 7th, 1893, the usual loads were 
$25 tons, but he had tested them with 600-ton trains 
at 15 miles per hour between stations. These trains 
they worked with ease, except up gradients of | in 200, 


where the speed fell to 5 or 6 miles per hour. In 


addition to the dimensions of the * F”’ class given 
in Table Il., it may be added that the distance 
between the frames was 3ft. Il4in., and between 


centres of cylinders 5ft. 6}in. The boiler centre was 
Oft. 3fin. above rail level. 
The Rajputana—Malwa Railway, now part of the 


metre-gauge section of the Bombay, Baroda and Central 


India Railway, has always shown a preference for 
locomotive designs different from the standards of 
Fiz Kailwa ryy 
Ne 
245 L.S.R., Class \ 2-4-0) tank 
North-West Provinces 0-4-2 tank 
246 I.S.R., Class B (4-4 tank 
South Indian 0-6-0 
1.8.R., Class ** I O42 
247 L.S.R., Class **F O80 
South Indian, Class **G o-4 2 
248  Rajputana-Malwa (B.B. and C.1.R 140 
249 I.S.R.. Class “O ; +-4-0 
I.S.R., Class N,’’ Southern Mahratta = 6-0 
the Indian State Railways. Fig. 248 shows one of 


thirty-five 4-4-0 passenger engines by Diibs and Co., 
1880, the principal feature of which was the inside 
position of the cylinders. The driving axle was of 
the * half-crank © type, similar to that of early engines 
by Baldwin, and also by Stephenson for America. 
The outside cheeks of the inside cranks were formed 
by the bosses of the driving wheels. Other features 
of these engines included Belpaire fire-boxes, under- 
hung springs, with solid 
The springs of the coupled wheels were compensated. 

The standard 4—4—0 engines—Fig. 249, *‘O” class 

of the Indian State Railways from 1882 onwards 
had outside cylinders and single slide bars. The bogie 


and bogie wheels centres. 


metre-gauge | 


of J. A. Maffei, the well-known locomotive builder 
of Munich, where he invented the crank which bears 
his name. The Bavarian, Baden, and Austrian loco- 
motive engineers for many years preferred outside 
frames on the standard gauge, even in combination 
with outside cylinders, and hundreds of engines were 
built with Hall’s cranks, but they do not appear to 
have been made in this country until the Indian 
metre-gauge engines necessitated a similar combina- 
tion to obtain a sufficiently wide fire-box and grate. 
None were ever used on British railways. The out- 


The Osborne (Adelaide) Power 
Station and Transmission System. 
No. 1, 


We have received from Mr. F. W. H. Wheadon, 
M.I.E.E., the engineer and manager of the Adelaide 
Electric Supply Company, Limited, the following 
account of that Osborne 
station and transmission system. The 


new power 


account, Mr 


company’s 








FIG. 249--INDIAN STATE RAILWAYS CLASS 


side cranks were keyed to the axles and the outer 
surfaces of the crank bosses form the main bearings, 
which rotated within the axle-box brasses. The prin- 
cipal reason which induced Hall to invent the design 
was to bring the centres of outside cylinders closer to 
the framing, and for this purpose the frames were 
placed outside the wheels. In the case of six-coupled 
engines, the connecting-rods were on the outside of 
the coupling-rods, but in the case of most express 


engines the connecting-rods were inside. Heusinger v. 





“0” ENGINE, 1880 


Wheadon informs us, forms part of a paper which ho 
delivered in September last before the Institution of 
Engineers (Australia). As Mr. Wheadon points 
out in his covering letter, a novel feature of the scheme 
is the extensive use of outdoor switchgear and trans- 
formers, not only at the power-house, but throughout 
the transmission and distribution It 
almost be said that with the single exception of the 
heavy underground network within the busiest part 
of the city itself—to which reference is made in the 


system. can 


Waldegg records that outside cylinder engines on account—every part of the system, from the generator 
Taste Il Metre-gauge Engines, Indian Railways 
Heating surface Grate Pressu Weight in working order 
(‘vlinder Coupled Carrying Wheel bas square feet area, lh. per 
wheel wheels, sq. ft sq. in On coupled 
li dia Tubes Fire-box Total wheels Total 
t t ‘ 
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14 ay ; 2’ 13° ee +-3 ; 9 512 57 969 10.5 140 18 7 32 4 


South German railways with Hall's arrangement of 
frames and cranks ran much more steadily than the 
ordinary engines with inside frames and outside cylin- 
ders partly as a result of the great wtdth between 
spring centres. But the Union of Railway 
Engineers in 1874, whilst admitting the above advan- 
tage, recorded that 
was a considerable number of breakages of the out- 
side cranks and pins, and much more rapid wear of 
axle brasses, especially with increased loads. Similar 
occurred in India, and Sir 
Seymour Tritton—* Proc.,”’ Inst. Mech. Eng., 1910, 
‘Standardisation of Indian Locomo- 
that as traffic demands increased, 


German 


on roads with severe curves there 


casualties eventually 


discussion on 


tives *’—stated 


terminals to the consumers’ is carried out 
either by overhead wires or by some type of outdoor 
appliance. The climate of Adelaide and its vicinity 
appears to be, on the whole, particularly suitable for 
the of high-voltage outdoor switchgear. The 
summer shade temperature ranges up to 100 deg. 
Fah., with sun temperatures of 160 deg. to 180 deg 
Fah., and the humidity figure is extremely low. The 
winter is nothing more than an English autumn, and 
there is a total absence of snow The sun 
shines for an average of no less than 2478 hours per 
annum—or for over 6} hours per day throughout the 
year. The result of using overhead wires and outdoor 
switchgear was to reduce the “ unit of the 


premises, 


use 


or sleet. 


cost 














FIG. 247—-INDIAN STATE RAILWAYS CLASS “F” 
wheels centres were lightened by means of holes. 
The engine illustrated was built by the Vulcan 


Foundry for the Bengal and North-Western Railway, 
and a very large number were built by this firm, and 
also by Neilson and Diibs. 


Some 2—6—-0 engines, ** N class, were built by 
Neilson in 1882-1885 for the Southern Mahratta 
Railway. To enable the leading truck wheels to 


have sufficient lateral displacement, the cylinders 
were placed further from the frames than in the 
“FF” class engines, and the connecting-rods were on 
the outside of the coupling-rods. This relative position 
of the rods was that used in the original Hall design 
in Bavaria. Only a few of this class were built. 
Hall’s Cranks._-Hall was an English engineer, 
who in the middle of last century entered the service 























ENGINE— VULCAN 


*‘ the mortality amongst these cranks was very great.”’ 
All the metre-gauge standard engines have 
inside frames. 


new 








TraFric between Holywell Town and Holywell Junc 
tion on the London,. Midland and Scottish Chester 
Holyhead main line is worked by a motor car train, which 
can run either engine or coach first. In the latter event 
the driver rides in a driver's compartment in the front and 
the “ fireman ” On Monday, 
July 20th, a train was descending towards the Junction 
with the engine in the rear. The fireman apparently fell 
from the footplate when making the run and of this 
accident the driver was unaware. As a consequence, the 
train did not pull up, but ran into the buffers 


remains on the footplate. 
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undertaking to a figure which, according to Mr. 
Wheadon, compares favourably with that of sithilar 
undertakings in England, in spite of the somewhat 
heavy transportation charge and the Australian 
Customs duties. While the whole of the generating 
plant is of British manufacture, the outdoor switch- 
gear and transformers are American. At the time the 
tenders for the latter were called for, British manu 
facturers, says Mr. Wheadon, did not appear to have 
sufficiently developed their practice in such outdoor 
appliances. “* but,”’ he adds, ‘* I am pleased to be able 
to say that for the extensions which are now in pro- 
gress every item of the plant is British.” 


INTRODUCTION. 


The Adelaide Electric Supply Company, Limited 
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(South Australia), starting in 1898 with a capital 
of £30,000, and a stnall power station at Port Adelaide, 
has grown to one with a capital of £2,500,000 and a 
power station designed for an ultimate capacity of 
60,000 kilowatts. Its distributing network has been 
laid in 650 miles of streets, and it is serving 52,000 
consumers in the metropolitan area of Adelaide. 
The company’s statutory powers enable it to trans- 
mit electrical energy throughout the State of South 
\ustralia— 380,000 square miles—of which only one- 
ighth is closely settled, and in extent is roughly that 
f England and Wales 
ny its system to rural districts well outside the metro- 
politan area. A scheme for supplying one of such 
rural areas, mostly agricultural, 65 miles distant, is in 
In addition, a project for the transmission 
ind distribution of about 10,000 kilowatts at 110,000 
volts, for irrigation purposes in the Murray River 


pProyress. 


The company is now extend- | 


portion of the Adelaide system, about 60 per cent. of 
the total load, has been gradually transferred to it, 
the only remaining load on the original Adelaide 
station being that of the direct-current portion of the 
city, which for the present is being supplied by the 
original direct-current generators. This load will 
similarly be transferred to Osborne as soon as another 
33,000-volt transmission line and a new rotary sub- 
station are completed. 

Before proceeding with any description of the power 
station, it may be well to emphasise the fact that 
south Australia is, unfortunately, the only State in 
the Commonwealth entirely dependent for its coal 
upon another State. All the coal used in it is shipped 
from Neweastle, New South Wales, which necessitates 
carriage of 1200 This transportation 
not only materially augments the cost, but owing to 
frequent industrial disturbances in coal mining and 


a Sea miles. 








FIG. 1 


Adelaide 


1901 and until a couple of years or so ago 


valley, 155 miles from is under consideration. 

since 
the « OLTLp MALS operate from a power station in the erty 
of Adelaide, but the business having outgrown the 
utility of that site, with its lack of adequate con- 
densing water, and an expensive coal transport, the 
company, in 1917, a 2 
at Osborne, which is situated 15 miles from Ad »laide, 
on an estuary of the sea known locally, but quite 
irrationally, the Port River This aiter 
reclamation and the building of a wharf, provides for 
the discharge of the largest colliers in the Australian 
trade—-7000 tons—and an unlimited supply 
of sea water for condensing purposes. 

The war interfered with the progress of the scheme 
two years after the company had acquired 
As it was low-lying and sandy, and covered 


secured 2-acre waterside site 


site, 


is 


coastal 


for 
the site. 


Borie 


GENERAL VIEW 








OF THE OSBORNE ELECTRIC GENERATING 


the company finds it necessary to carry at 
in the interest of continuity of 


shipping, 
all times, 
reserve stocks equivalent to about six months’ con- 
Naturally, therefore, not only must every 


its service, 


sumption 
facility be provided for economical discharge from the 
colliers, but ample space reserved for such an unusual 
storage. Coal from the Maitland seams of the New- 
castle district, New South Wales, having an approxi- 
mate calorific value of 12,000 to 13,000 B.Th.U. 
per lb., is used. Its cost is 36s. per ton delivered in 
5000—6000-ton cargoes at the company’s wharf. 
When the company séttled on the Osborne site, 
the only other industry established in the neighbour- 
hood was a shipbuilding yard, but since then land 
immediately adjoining this company’s premises has 
heen secured by the South Australian Gas Company, 


which is similarly planning to remove its present 


through high-level ducts. This pumping chamber 
see Fig. 2—is situated in the extreme south-eastern 


corner of the property. It stands on a reinforced 
concrete caisson, 61ft. outside diameter by 45ft. 
deep, with walls 2ft. thick. This caisson, which 


carries the pump-house superstructure, is believed to 
be the largest diameter open caisson yet built. It 
was built up on the ground, the weight of the super- 
incumbent shell as it was built up, with a knife-edge 
ring at the bottom, being sufficient to cause it gradu- 
ally to sink through the sand a certain distance. The 
enclosed soil was excavated, and further sections of 
the wall added as the shell moved down. 
sank fairly ragularly about 8in. daily, the water 
coming in from the river being easily dealt with by 
pumps. When it had been sunk to a depth of about 
4lft., and after 
further 


The caisson 


limestone crust 


hard 
this 


a was met, 


a short distance, 


penetrating 


ne 








STATION 


downward movement could be obtained The bottom 
of the caisson was then closed with a Oft. thick heavily 
To provide for the relief of any under- 
side water pressure on the floor during the setting of 


reinforced floor. 


this mass, an open sump was provided, and such water 
as came through pumped out. The interior of the 
caisson has not since shown any signs of water leak- 
age, nor has there been any sign of further downward 
movement. Its total weight, with the floor, is 3000 
tons, while the upward lift due to high tide is about 
2500 tons. lt finally settled with its walls 4in. from 
the vertical, towards the river, but this is not of any 
importance for the purpose for which it is being used. 
The first section of the wall of the caisson was started 
in September, 1920, and it sank to its final depth and 
the floor was put in a year later. 

The circulating system was designed to deal with 




















FIG. 2—-VIEW SHOWING COMPLETED RECLAMATION 


at high tide, it was necessary to resort to both reclama- 
tion and piling for the foundations. Over 4000 hard- 
wood piles have been driven to a depth of 35ft., 
where they stand on a stiff stratum of clay and lime- 
stone. This work in itself occupied just a year. 
The site to be occupied by the power-house was then 
reclaimed to a height of 4{t. above the highest tide 
(116 R.L.) by dredging from the estuary for the wharf 
berth and the sea approaches thereto. In September, 
1920, a start with the actual building of the founda- 
tions became possible. The general design of the 
power station is for an ultimate capacity of 60,000 
kilowatts, of plant installed. The first section as 
now built contains 30,000 kilowatts of generating 
plant. 

The Osborne station—drawings of which are given 
on page 134 and an exterior view in Fig. 1—was 
first put into commercial operation on August 12th, 


1923. Sinee that date, all the alternating-current 


PILING, AND 


suburban gasworks and transmit gas 15 miles through 
high-pressure mains. 


OsBORNE POWER STATION. 


Wharf.—A timber wharf, 562ft. long, 21ft. wide 
(116 R.L.), has been built, and a berth and approach 
to it has been dredged to a depth of 25ft. at low water, 
which accommodates steamers up to 7000 tons. At 
present, coal is discharged from the steamers by 
manual labour, but this will be replaced later by 
four 3-ton electrically operated cranes and a system of 
conveyors. 

Circulating Water System.—Owing to the sandy 
nature of the ground, it was not possible to excavate 
for low-level circulating water ducts direct from the 
river to the engine-room, consequently a pumping 
chamber was built as close to the river as possible, 
and the water is pumped from it to the engine-room 


SINKING OF PUMPING CHAMBER CAISSON 


IN PROGRESS 


the ultimate capacity of the station, viz., 60,000 kilo- 
watts, at which load the velocity of water through the 
ducts is 5.5ft. per second. So far as is known, this 
is the first example of the use of reinforced concrete 
pipes of large size for a circulating water system deal. 
ing with a head of 35ft. The pipes are 5ft. in internal 
diameter, and were made in Adelaide at the Hume 
Pipe Company's works by the centrifugal process, 
and were the largest made by that company up to the 
time of their installation. They have a wall thickness 
of 3in., heavily reinforced, and were made up in 8ft. 
lengths, each weighing about 2 tons. The joints were 
made with concrete collars caulked with a bitumen 
and neat cement filling. ‘Two lines of pipes were 
laid, and they rest for their entire length upon a 
reinforced concrete mat placed 8ft. below reclaimed 
site level, supported on piles at 4ft. intervals. This 
circulating system had been in operation for twelve 
months at the time of writing the paper, and there 
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had not been any leakage from either the pipes or 
the joints. 

rhe discharge from the condensers is taken to the 
north end of the wharf. The route length of the circu- 
lating system from inlet to discharge is 1300ft., and 
the distance along the river frontage from inlet to 
discharge is 500ft. 

THe POWER-HOUSE. 

The foundations of the powe-rhouse building are 
built upon substantial reinforced concrete mats, 
resting upon nests of piles driven at 4ft. centres and 
sawn off 3ft. 6in. below reclaimed level. The super- 
structure is of reinforced concrete rectangular columns 


spaced at approximately 12ft. centres, the panels 


junction pieces were built into the shell of the concrete 
pipe, and the whole again thickly embedded, rein- 
forced and anchored. A similar pair of concrete 
pipes takes the discharge from the condensers, with 
their outlets submerged in a syphon tank at the 
northern end of the engine-room, where it overflows 
from this tank at 104 R.L. into a light inverted 
parabolic section reinforced concrete tunnel outfalling 
at the northern end of the wharf. 

The use of Hume reinforced concrete pipes of such 
large diameter was certainly novel to Australia, but 
the advantages their use appeared to offer in cost, 
quicker installation, and freedom from corrosion, over 
the only other alternative in this case, cast iron, were 
substantial, and in actual operation these advantages 


50-period Metropolitan- Vickers turbo-alternator— Fig 
10, page 142—with a spring-supported surface con- 
denser, having 10,000 square feet of cooling surface 
with two passes for the circulating water, with integra! 
feed heater and Le Blanc air and condensate pumps 
by the same makers. One 5000-kilowatt (6250 kilo- 
volt-ampére), 10-stage, 3000 revolutions per minute, 
6600 volt, three-phase, 50-period British Thomson 
Houston turbo-alternator—Fig. 11, page 142-—-with 
surface condenser having 9000 square feet of cooling 
surface, and two passes for the circulating water, with 
kinetic rotary, air and condensate pumps, by W. H 
Allen, Sons and Co., Ltd. One 10.000-kilowatt (12,500 


kilovolt-ampére), 12-stage, 3000 revolutions per 


minute, 6600 volt, three phase, 50 period Metropolitan. 








FIG. 3-500 K.W. PARSONS- BRUCE PEEBLES 


being filled with 9im. brick-in-cement. At the time 
this work was started, the relatively high price of 
steel sections showed that the cost of a reinforced 
concrete building was less, although the time taken 
in erection was probably greater. It is satisfactory 
to record that in spite of the nature of the ground, 
and the heavy loads being carried by the building and 
foundations, there has not been the slightest sign of 
settlement anywhere. 

Fngine-room.— The first 
built is for one-half the designed ultimate 
It is 192ft. long. 70ft. wide 
56ft. from basement to crane rail. The engine 
and boiler-rooms each have a 2lft. The 
ultimate length of the engine-room 3L5ft. 
Railway connection has been made with the main line, 
and a siding brought into and through the loading 
hay at the south end of the engine-room, where heavy 
machinery can be brought under the crane, and its 
Other railway connections are 
by turntable, 
transformers and other heavy pieces of machinery 
transported to the repair shops, &e. The 
operating portion of the 50-ton overhead electric 
crane in the engine-room was made by Sir William 
Arrol and Co., Ltd. 


section of the engine-room 
as 


capacity of the station. 


now 


and 
basement. 


will be 


handling facilitated. 
made with this line, and means of a 


can be 


CIRCULATING Pump Room. 


Che circulating pump room is a circular brick and 
conerete building, 60ft. diameter by 18ft. to roof, 
standing upon the reinforced concrete caisson referred 
It has been designed for six units, each 
gallons per hour. capacity, vertical, 
centrifugal pumps. The pumps are set slightly above 
the floor of the caisson at 92 R.L., and their suctions 
connect to an inner ciréular chamber forming the 
intake from the river. The motors and operating 
switchgear are placed at the reclaimed level of the 
site (116 R.L.), the 25. 5ft. of vertical shafting between 
motor and pump being securely held from whipping 
by vertical bearings supported on heavy steel columns 
carried up from caisson floor to the ground floor. The 
motors with their pumps are set out in radial forma- 
tion, and provision has been made vertically over 
each motor for withdrawing both pumps and motor 
for repairs. 

The pumping installation 
three motor-driven 32in. centrifugal pumps by W. H. 
Allen, Sons and Co., Ltd. They work against a head 
of 35ft. The motors are 250 horse-power, 500 revolu- 
tions per minute, 440 volts direct current. Tests 
on them at the makers’ works at normal head and 
speed, showed an overall efficiency of 78 per cent. 
The switchgear for operating them, and the sluice 
valves in connection with them, is remote-controlled 
from the auxiliary switchboard in the power-house. 
These pumps discharge to one of two lines of 5ft. 
diameter reinforced concrete Hume pipes laid on a 
pile-supported continuous concrete mat at 108 R.L. 
Where the pipes change direction to enter the engine- 
room basement, they were moulded in short sections 
with splayed ends to make up a curve having a mean 
radius of 25ft. In order to take up the pressure 
reaction of this curve, the pipes were embedded in a 
solid concrete block well reinforced and anchored. 
In their continuation through the engine-room base 
ment below floor level, they were similarly embedded 
in heavy ma Where branches from them 
were required to connect to the condensers, cast iron 


to previously. 
of 1,000,000 


at present comprises 


s concrete 


PL” 08 i ket 


, 








TURBO - GENERATOR 


have so far been amply borne out. There has been no 
leakage, the great care taken in supporting them to 
avoid the possibility of a ** settlement ’’ having been 
successful. The disadvantages in their use for such a 
system are that the installation has to be made initi- 
ally complete as to all future requirements, both as to 
capacity and branch connections, and that while such 
pipes are reasonably tight against water pressure from 
within, they are not immune to air leakage from with 
out. Therefore, full advantage could not be obtained 
of the syphoning effect of an air-tight closed circulat 
ing water system. This was foreseen, and instead of 
continuing the discharge from condensers in reinforced 
concrete pipes to the river—a distance of about 700ft. 

they were stopped short at the syphon tank immedi- 


Ir 








FIG. 4-500 K.W. BRUCE 'PEEBLES-LA COUR MOTOR - CONVERTER 


with 
20.000 
for 


page 142 
having 
passes 


Vickers turbo-alternator—Fig. 12, 

spring-supported surface condenser, 
square feet and 
the circulating water, with integral feed heater and 
Le Blane air and condensate pumps by the same 
makers. One 10,000-kilowatt (12,500 kilovolt-ampere), 
9-stage Fraser and Chalmers turbine cirect-coupled 
to 3000 revolutions per minute, 6600 volt, three-phase, 
the British General Electric 
Company, with spring-supported surface condenser 
having 17,000 square feet of cooling surface and two 
passes for the circulating water, with Breguet Eyectan 
Hargreaves and Co., 


of cooling surface, two 


50-period alternator, by 


and condensate pumps by Hick, 
Ltd., Bolton. 
These 


sets are carried on substantial concret: 








FIG. 5 GENERAL VIEW 


ately outside of the building and the discharge taken 
from there in an open tunnel. 
ENGINE-ROOM. 


is a plain sub 
wide by 


The engine-room -Fig. 9. page 142 
tantial brick and concrete structure, 7Oft. 
192ft. long by 93ft. high from basement to the 
ridge capping. A feed-water tank feed pump and 
distilling annexe adjoins it on the eastern side. . The 
boiler-house bays lead off at right angles to the engine- 
room. Owing to the sunny condition of the South 
Australian climate one noticeable feature is that less 
window lighting is used than in English or American 
stations. On the other hand, a slightly higher and 
more ventilated roof has been adopted. 

In the engine-room are at present installed : 


root 


One 5000-kilowatt (6250 kilovolt-ampeére), 12-stage, 


3000 revolutions per minute, 6600 volt, three-phase, 


OF THE BOILER - HOUSE 


foundations resting upon 35ft. piles driven at 3ft. and 
4ft. centres. A feature of the foundation structure 
of each unit is the complete isolation of it, both from 
At the operating floor level 
between foundation andl 


the building and floors. 
there is a clear space of jin. 
floor, so that vibration is not transmitted to the main 
building. Considerable use was made of “ Irving 
flooring and safesteps, a new form of light section steel 
grating over the condenser pits, and for the stairs and 
gangways, instead of the more usual steel chequer 
plate or heavy cast iron floor plates. Communication 
between the engine and switch control rooms is main 
tained by a telegraph near the stop valve of each set. 
The turbine regulating and emergency governors are 
under the control of the switch control room 
operator. 

All the station auxiliaries, such as circulating pumps 
&c., with the single exception of 


also 


air pttrnps, conveyors, 
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the boiler feed pumps, are electrically operated at 
440 volts direct-current. ‘To provide power for these a 
Peebles 


500-K.W.  direct-current Parsons—-Bruce 


into the base of the generator foundations through 
General 


rectangular sheet steel ducts. The British 


Electric machine has a closed air circulating system. 














FIG. 6 DISCHARGE END OF WATER-IMMERSED ASH - CONVEYOR 


geared turbo-generatot Fig. 3--440 volts, 6000/760 
revolutions per minute, has been installed, so as to make 
the supply to those auxiliaries independent of main 
generators For light loads, and as spare, there is 
one 500-kilowatt Bruce-Peebles-La Cour motor con 
verter—Fig. 4—which takes its energy from the 
33,000-volt bus-bars through a 33,000/7600-volt trans 
former, and converts it to 440 volts direct-current. 
Both these sets, and the direct-current switchboard 
controlling them, are erected and placed at about the 
future mid-length of the engine-room. 

The engine-room has a temporarily closed end at the 
north, but provision has been made for extending it 
another 123ft., and it then accommodate five 
10,000-kilowatt and two 5000-kilowatt turbo-alter 
nators, or a total ultimate capacity of 60,000 kilo- 
watts of generating plant at normal rating, assuming 
that there is no radical alteration in the design of such 
plant within the next ten or twenty years. 

All the turbines are designed for operating with 
steam at 250 lb. per square inch, superheated 200 deg 
Fah., giving a total temperature of 606 deg. Fah., and 
a vacuum of 28}in.-—-bar 30in.—when supplied with 
circulating water at 70 deg. Fah., which is about the 
temperature of the water in the Port River during 
the summer, though it falls to a minimum of 56 deg. 
Fah. in the winter. 

The full load steam guarantees are for the 5000-kilo 
watt sets 11.2 1b. per kilowatt-hour, and for the 10,000- 
kilowatt sets 10.93 lb. per kilowatt-hour. All the 
steam and water pipes are arranged in the basement. 
The air for cooling the Metropolitan-Vickers and the 
British Thomson-Houston generators passed 


will 


Is 





In 


are 


the 
per 


the engine eastern side, 
installed three hour Weir 
turbine feed-water pumps, with overhead feed water 


room 
15,000 


annexe, ol 


gallons 


Venturi type. With the integral feed heaters taking 
low-pressure steam from one of the later stages of 
the turbine, the condensate is raised to a temperature 
of 150 deg. to 160 deg. Fah., and delivered to the feed 
tank. Owing to the use of steel economiser tubes it 
is essential that the oxygen content of the condensate 
should be reduced to less than 0.5 cubic centimetres 
per litre. The condensate as delivered to the tank 
usually contains from 5 to 6 c.c. per litre, but that 
amount is reduced to the required limit by the simple 
expedient of suspending a number of short ends of 
boiler tubes in the tank, and daily cleaning off the 
deposit of black oxide which forms on them, the 
comparatively high temperatures of the condensate 
at this point considerably hastening the action. Daily 
tests of oxygen content in the condensate after treat- 
ment show about 0.10 to 0.20 c.c. per litre. 


LOLLER-HOUSE. 


The first of three similar boiler-house bays, placed 
at right angles to the engine-room, is completed 
see Fig. 5. Each bay will be 92ft. by 130ft. and 85ft 
from basement to roof, and provides space for eight 
boilers in two lines with a central aisle between them. 
The instalment in the first bay consists of eight cross 
type marine Babcock and Wilcox water-tube boilers, 
each having 6121 square feet of heating surface and 
1797 square feet of superheater surface. In four of the 
boilers there is a steel superposed economiser of 4800 
square feet heating surface, and in the other four, 
similarly superposed but of Green's 
cast iron tri-tube type, with the same heating surface. 

The boilers are designed to evaporate 42,000 Ib. of 
water per hour from and at 212 deg. Fah. when sup 
plied with coal of 12,000 B.Th.U. calorific value, into 
steam at 275 lb. per square inch, with a superheat, of 
200 deg. Fah. They fitted with Babcock and 
Wilcox chain grate stokers, having an area of 
231 square feet. The furnaces are set 4ft. higher than 
the makers’ standard, give furnace 
volume of 0.377 cubic feet foot of heating 


econotnisers, 


are 
each 
which 


usual a 











FIG. 8 SWITCHYARD AND 


storage and distilling tanks. All the feed water re 


quired for make-up to the boilers is distilled in Weir 








FIG, 7 


through Sturtevant wet air filters placed outdoors 
on the western side of the building, the air being led 





SWITCH CONTROL BOARD 


evaporator The each feed 


measured by a Kent water meter and recorder of the 


output of nip 1 
| 1 } 


STEP-UP TRANSFORMERS 


surface. This is higher than obtains in recent English 
power-house practice, but compares very closely with 
the figures for large American stations. It may be a 
useful feature if it advisable to use 
pulverised fuel instead of mechanical grates. At 
present, in spite of the well-known smoky nature of 
Australian coal, there is at all times an entire absence 
of smoke, and no doubt this larger combustion space 
has been helpful. 


ever becomes 


Each boiler is fitted with its own Sirocco induced 
draught fan and chimney, and provision has also been 
made for operating with balanced draught later, or, if 
occasion requires, with oil fuel. The fans are placed 
on a platform over the boilers ; they are electrically 
operated, and remote controlled from the boiler-house 
floor. The provision of a separate fan and chimney 
for each boiler is unusual, but in practice it has been 
found to give a considerable degree of flexibility of 
operation. The self-supporting steel chimneys are 
5ft. 6in. diameter by 70ft. long, and give a total 
height of 108ft. above the boiler-room floor. 

Coal is supplied to the stoker hoppers from overhead 
bunkers situated in the aisle between the boilers. 
These bunkers present some departure from usual 
practice, as they are of reinforced concrete circular 
tank section, with coned bottoms. They are sup- 
ported on four lattice steel girders resting on steel 
columns. The capacity of each is 160 tons, and the 
discharge is into Avery automatic weighers with 


recorders. Each boiler is fitted with a Kent steam 
flow indicator. A Crosby feed-water regulator is 


fitted to each of four of the boilers, the others each 
having a Cope regulator. Coal is elevated by a portable 
elevator from the stacking ground near the whart, 
and is conveyed to the bunkers by a system of con 
veyor belts provided with travelling tippers for fillmg 
one or other bunker. The bunkers have been designed 
as service hoppers rather than for storage ones, but 
they contain a sufficient quantity of coal to feed the 
boilers for over twenty-four hours at full load. 
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The ash from the grates discharges into water- 
immersed cast steel plate ash conveyors of the Under- 
feed Stoker Company's design, situated in the boiler 
basement—-see Fig. 6. There are two of these, each 
145ft. in length, operated by 3 horse-power motors 
driving the chain at a speed of 14ft. per minute. The 
ashes are continuously dumped through water-sealed 
chutes into these conveyors, where they are imme- 
diately quenched and are conveyed to steel hoppers 
with bottom discharge valves placed outside the 
eastern of the boiler-house, and from these 
dropped into small tip trucks, and run out on the ash 
dump, thus serving to reclaim a large unreclaimed 
portion of the site. The advantages of the water- 
immersed conveyor system are that it provides for 
continuous dumping, and thus avoids cold rushes of 
air nto the boiler; it minimises labour, and the dirt 
and dust usual to most ash handling systems 
entirely eliminated, while the power required is small. 


side 


is 


WATER SUPPLY. 
On the extreme southern boundary of the property 
a remforced concrete water tower, 37ft. diameter 
by 80ft. high, has been built. It has a capacity of 
100,000 gallons of fresh water reserve in the top tank 
and 50,000 gallons of sea water for quenching ashes, 
&c., in a slightly lower section of the tower. 


ConTROL RooM AND SWITCHGEAR, 

The switch control room is situated at about the 
ultimate mid-length of the engine-room, and at a clear 
distance of 15ft. from it on the western side. The 
whole of the 33,000-volt switchgear and step-up trans- 
formers are of the outdoor type, Osborne being in this 
respect the first station in Australia to adopt this 
particular type on a large scale. The switchyard 
Fig. 8—with the step-up transformers and lightning 
arresters for the 30,000 kilowatts of generating plant 
installed, occupies a floor space of 125ft. by 75ft. 
immediately adjacent to the control room, which 
overlooks the whole of the switchyard. The control 
room contains the bench switchboard—Fig. 7—-from 
which the solenoid “operated generator and feeder 
main oil switches are controlled from 110-volt direct- 
current circuits. The control room operator has also 
complete control of the synchronising, loading, 
regulation and stopping (in emergency) of the 
generating sets. In the basement of the building has 
been installed a 440-volt, 250-ampére-hour Tudor 
storage battery for the operation of the solenoid- 
operated oil switches, emergency station lighting, and 
control circuits. 

Each generator is coupled up solidly without 
switches to its bank of three 6600/33,000-volt single- 
phase, delta-star step-up, water-cooled transformers, 
the generator and its transformers being treated as a 
unit for the purposes of switching and relay protec- 
tion. The star points of each generator are brought 
out through current transformers and solidly grounded. 
The neutral of the 33,000-volt star side of the step-up 
transformer is similarly grounded. Duplicate 33,000- 
volt bus-bars, carried on insulators supported on a 
pipework frame structure, are provided, with double- 
throw selector switches. The outdoor generator and 
feeder oil switches are all of uniform type and size, 
the American General Electric Company’s 
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FIG. 15 SINGLE- PHASE RECTIFICATION FIG. 16 


FKO-36-8B type, solenoid operated, and having a 
current-carrying capacity of 400 ampéres and a 
rupturing capacity of 250,000 kilovolt-ampeéres. 
They are fitted with bushing type current transformers 
for the operation of the ammeters and protective 
relays. The generator oil switches have contact 
closing studs which close the relay circuit of solenoid- 
operated field switches and trip the emergency 
governor when automatically tripped by a fault in the 
generator, or secondary side of the step-up trans- 
formers. For lightning protection two banks of 3-phase 
outdoor oxide film lightning arresters are used at the 
power station end of the two overhead transmission 
lines. In order to avoid switching complication the 
usual 6600-volt bus-bar has been omitted, and all 
supplies, both for local and distant requirements, are 
taken from the 33,000-volt bars. The generator 
cables are concentric, lead covered, laid in ducts 
between generator and transformer terminals. The 
control cables are V.I.R. lead-covered . multicore, 
carried on racks in the basement between the 
generator and the control room bench board. 


OPERATING RECORDs. 
As the Osborne station had, at the date of 


paper, only been in operation less than twelve months, 
and during that time only a portion of the company’s 
system had been transferred to it from the Grenfell- 
street station, it was too early to give any reliable 
power-house results. But during the preceding three 
months the following had been typical : 

50 

70 

ow 

30 


Water per kelvin generated 14. 
Coal per kelvin generated rat eke -_ 1. 
Boiler-house efficiency 76. 
Station thermal efficiency : 14. 
Load factor (three months’ basis) OO. 75 
Station plant factor... .. .. «.. . -- 82.00 
Maximum load ; s 6s. 26, ences 
The design of the lay-out and the whole of the erection 
of the Osborne plant was carried out by the company’s 
engineering staff. It is satisfactory to récord that 
since the station was started on August 12th, 1923, 
there has not been any interruption to supply due to 
the failure of any generating plant. 


Orrices AND WORKSHOPS. 

The administrative office block is placed at the 
entrance the works, while machine and 
electrical repair workshops, messroom, garage, &c., 
are all provided for in separate buildings, and at some 
distance from the power-house building itself. 


to stores, 


Costs. 


The following is the relative cost of the major items 
of the station for 30,000 kilowatts of plant installed : 
ler cent, 

5.6 

28 80 
26.40 
42 


*Land and wharf 
Buildings and piling . 
Boilers and steam pipes 
Generating plant a 

*Circulating water system : 

Switchgear, transformers, batteries, &« 

*Coal-handling gear, conveyors, &c. 

Sundries 


7 
‘ 
’ 


a . 
; . 
l 


I 
100.00 


The items marked with an * provide for a maximum 
demand of 60,000 kilowatts, the others for 30,000 
kilowatts. 








Rectifiers. 
No. LI1.* 


SINGLE-PHASE two-anode mercury vapour rectifiers 
are connected to a single-phase transformer with a 
tapping joined to the centre point of the secondary 
winding as shown in Fig. 14. This tapping forms the 
negative pole of the direct-current system, whilst 
the cathode constitutes the positive pole. When the 
potential of the secondary winding is such as to allow 
current to pass to the anode A,, on account of the 
valve action of the arc, the right-hand section of the 
secondary winding will be inactive, so far as dealing 
with current is concerned, but when the current dies 
down to zero and then rises again in the opposite 
direction current will flow to the anode A, and the 
left-hand section of the winding will become inactive. 
With each half-cycle this process is continued, so that 
both half waves are utilised, but as acessation of current 
for a small fraction of a second is sufficient to cool 
the cathode spot enough to extinguish the are a 
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3- PHASE RECTIFICATION PIG. 17 


reactance is inserted in the rectified current circuit 
at the point L so as to prolong the wave. It is possible 
by making the reactance large enough so to reduce 
the undulations in the rectified wave that even a 
single-phase current can be converted in a satisfactory 
manner, although better results are obtained when 
the primary winding is a three-phase winding and is 
fed with three-phase current as shown in Fig. 16, the 
rectified current obtained from a single-phase and 


three-phase current rectifier being indicated on the | 


right of Figs. 15 and 16 respectively. 

By increasing the number of phases an improve- 
ment in the rectified current is brought about. At 
the points of intersection of each wave the are passes 
from anode to anode and takes the form of a cone 
with its apex centred in the cathode. There is.thus 
a separate pulsation for each anode, so that the 
periodicity of the pulsations is the frequency of the 
incoming supply current. multiplied by the number of 
anodes. The connection generally used by Brown, 
Boveri and Co. for their metal-cased rectifiers ts the 
six-phase one, because it gives a very good rectified 
current, as shown in Fig. 17, and it also simplifies the 


* No. IL, appoared July 3ist, 


6-PHASE RECTIFICATION 


design of the rectifier and transformer, which i- 
always rated more liberally than the rectifier, because 
the root mean square value of the phase current. is 
high compared with the average value ; thus necessi 
tating heavier secondary windings than in a normal 
case. This increase in size amounts, in the case of 
a single-phase rectifier to from 50 to 100 per cent., 
for a six-phase rectifier 55 per cent., for a twelve 
phase rectifier—see Fig. 18—77 per cent., and for an 
eighteen-phase rectifier 84 per cent. It unwise, 
therefore, to increase the number of phases beyond 
a certain limit. The transformers which are used in 
conjunction with the Brown-Boveri rectifiers 
designed specially for the work, as ordinary trans 
formers are unsuitable. 

High vacuum being essential for mercury vapow 
rectifiers (the normal working range being .01 mom 
to .001l mm. Hg), the first problem that had to by 
tackled in the design of high-power rectifiers of thy 
type under consideration was the production of large 
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FIG. 14 SINGLE- PHASE RECTIFIER CONNECTIONS 


gas-tight steel cylinders. For sealing purposes a 
mercury seal was finally adopted, because it was 
found to give the best results. For the hottest parts 
of the apparatus the seal consists of mercury and 
asbestos, whilst rubber and mercury are used for the 
cooler parts, and in the event of any mercury filtering 
inwards it finds its way to the cathode and does not 
interfere in any way with the operation of the plant. 
The main portion of these rectifiers is the large 
welded steel cylinder K—see Fig. 19—in which the 
arc operates. Above it is a narrower cylinder C. 
The two are connected together by a heavy anode 
plate D, whilst the lower portion of the are chamber 
is closed by the plate M, with the cathode in the 
centre. 

At the top, the condensing chamber is closed by a 
plate carrying the ignition coil B. Insulators P 
support the complete rectifier and the insulators are 
carried in turn on a foundation ring Q. There are 
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FIG. 18 -12-PHASE RECTIFICATION 


six main electrodes E and two auxiliary electrodes G, 
which are placed in a circle around the cathode plate 
The auxiliary anodes serve to maintain the are when 
the load drops to a low level, viz., 40 ampéres. 
They really constitute a single-phase rectifier within 
the six-phase rectifier, for they are connected exter- 
nally with a small exciting transformer providing 
about half a kilovolt-ampére, which maintains the 
temperature of the cathode spot. The mid-point of 
the exciting transformer is brought out as in the case 
of the main transformer, and is connected through a 
resistance and reactance to the cathode. The former 
limits the current consumed, whilst the latter prevents 
the auxiliary are being extinguished at each half 
period. 

Current is conveyed to the anodes through bolts to 
which the anodes are screwed, and the transformer 
connections are brought to lugs fitted to the upper 
part of these bolts. Insulators separate the anodes 
from the anode plate. The are guides F are fitted to 
the main insulators and terminate at their open ends 
in the large collecting funnel I, whilst immediately 
above the cathode is a smaller funnel L. The are 
operates between the main anodes E and the cathode, 


' and, as it has a well-defined path, the risk of flashing 
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over is diminished. At the point of contact of the 
are with the mercury a dense cloud of vapour is given 
off and the un-ionised portion of this vapour rises 
between the anodes and finds its way into the econ- 
densing cylinder, where, on account of the water 
jacket, a reduction in temperature takes place. The 
vapour is therefore re-condensed and it falls back in 
the form of drops inte the collector H. It then 
runs down the sloping troughs to the sides of the arc 
chamber and then back to the cathode, and as there 
s no loss, the mercury never need be replenished. 
Che cooling water first passes through the cathode 
base N, then to the jacket round the large cylinder 
ind anode plate by way of the connections O, after- 
wards passing to the jacket surrounding the con- 
densing cylinder, and then out to waste or to a sepa- 
rate re-cooling system. A push button switch ener- 
vises the solenoid B for igniting the arc by means of 
the rod passing down the centre of the cylinder. 
lhe cock A connects the rectifier with the vacuwun 
purnp. 
Rectifiers of the metal-cased type are now made for 

1000 ampéres, and 1500 
ampeéres at 500 volts. The largest rectifiers have anode 
adiator coolers, in which the water circulates on the 
thermo-syphon principle, and the high-tension types | 
have short stumpy cooling anode fins. Whereas in glass | 


currents of 475 ampeéres, 
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FIG. 19 SECTION THROUGH RECTIFIER 


bulb rectifiers the vacuum is pumped up once and for 
all, the metal-cased rectifier is provided with an air 
pump which constitutes the principal auxiliary. It 
Fig. 20-—of a high vacuum mercury 
pump in series with a rotary oil-immersed pump, which 
is directly coupled to a 4 horse-power motor, and 
is capable of creating a vacuum equivalent to about 
.02 mm. Hg ; the final reduction to .001 mm. Hg and 
helow being obtained by means of the mercury pump 
which can extract large quantities of the lightest gases 
under the normal pressure conditions applicable to 
rectifiers, 

At the base of this pump, in the chamber B, is a 
peol of mercury, which is heated by an electric heater 
situated immediately below. The mercury pump 
works on the injector principle. Vapours rising from 
the boiling mercury suck the air and gases down the 
pipe A, which is connected to the upper portion of 
the rectifier cylinder. The conical section of the 
mereury pump is water-jacketed, so that as the mix- 
ture of vapour and gas rise, the vapour is re-condensed, 
and it drops back into the pool at the bottom, while 
the gas is drawn off by the rotary pump, and is then 
discharged to the atmosphere, as indicated by the 
arrows. In the event of the pump shutting down, a 
non-return valve D on the rotary pump prevents the 
oil and air finding their way into stationary pump and 
rectifier. On account of the fact that the pump is 
connected through the vacuum piping with the rectifier, 


consists— see 











which is statically charged, it is necessary to insulate 
the complete pumping set by standing it on a number 


of insulators. 

A McLeod's vacuum gauge was originally used for 
measuring the vacuum of mercury vapour plants, 
but in these days a direct reading type of vacuum 
gauge is employed. A voltmeter is connected across 
a resistance bridge, part of which is sealed in the 
vacuum pipe, and as the resistance of the wire varies 
according to the pressure surrounding it, a direct 
reading of the vacuum is obtained. The direct read- 
ing gauge can, moreover, be provided with contacts 
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FIG. 20--VACUUM PUMP 


which can be utilised to start and stop the vacuum 
pump automatically. 

Originally, it was necessary to employ an ignition 
converter for providing an independent of 
current to start the arc, but the makers are now able 
to strike the are with alternating current. Two relays 
anil an excitation transformer are for the 
purpose—as shown at 15 and 11 in Fig. 21. The other 
figures in this diagram refer to the following parts: 
2, main 


source 


used 


1, main high-tension switch; 2, trans- 
former ; 3, absorption reactance coil; 4, rectifier ; 
5, voltmeter; 6, ammeter; 7, automatic circuit 


8, isolating switches; 9, ignition device ; 
12, excitation choke coil; 13, excitation 
resistance ; 14, ignition resistance; 16, small trans- 
former; 17, heating element; 18, vacuum pump ; 
19, pump motor; and 20, circulating water pump. 
Contrary to what many to it 


breaker ; 
10, fuses ; 
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FIG. 21--SIX -PHASE RECTIFIER CONNECTIONS 


unnecessary to heat up the anodes prior to putting 
these rectifiers on load. Once the anodes have been 
properly formed, the plant can be switched on to the 
bus-bars immediately the are has been struck. 

The function of the absorption reactance coil con- 
nected in the neutral point of the main transformer is 
to limit the inherent regulation of the complete plant 
to a reasonable value ; usually in the neighbourhood 
of 5 per cent. from full load to approximately no 
load. In the diagram, the main transformer is shown 
arranged in two star-connected groups and two neutral 
points are brought to the absorption coil, which has 


circuit, These windings act in opposition and pro- 
duce a powerful throttling effect causing the phase 
currents to overlap, so that at least two phases operate 
simultaneously, and consequently the root mean 
square value of the phase current is reduced and a 
slightly smaller transformer can be utilised ; whilst 
it is also obvious that the overall drop, which is pro- 
portional to the current, must decrease, resulting in 
5 per cent. regulation from full load to very small 
loads. 

The rectifier itself has no regulating properties 
apart from of its transformer and reactance 
The, simplest combination a shunt 
characteristic, resulting in the degree of regulation 
specified, which is sufficiently close for all practical 
purposes, but if level or over compounding is neces- 
sary, it can be obtained by the use of an induction 
regulator controlled by the well-known Brown- 
Boveri regulator. Any degree of pressure 
control can, of course, be given on the direct-current 
side by tappings on the high-tension side of the trans- 
former, and in accordance with the capacity of the 


those 


coils. gives 


pressure 


induction regulator. 

When two or 
main transformer paralleling 
nected in the anode circuits to ensure that each rec 
tifier takes its proper share of load, when the com 


more rectifiers are fed from a single 


reactances are con- 


and is equivalent 
to a rotary converter of the same capacity. Rectifiers 
of this type can be designed for any desired overload 
capacity, depending the continuous current 
rating taken for any particular cylinder. The normal 
ratings upon a 25 per cent. overload for 
thirty and 100 momentarily, 
although for traction work the momentary overload 


bination constitutes a single set, 


upon 


are based 


minutes, per cent. 
























































can be several hundred per cent. if necessary. For 
heavy overloads of short duration, the makers 
claim that these rectifiers are more suitable than 
anything else. 
Very heavy momentary currents have no effect 
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FIG. 22--EFFICIENCY, POWER FACTOR & PRESSURE CURVES 


on the rectifier, which can be put into service imme- 
diately after a heavy short-circuit has occurred. 
During some short-circuit tests on the Brown-Boveri 
rectifiers, the short-circuit current reached twenty- 
two times the normal current, and no fewer than sixty 
of these short-circuits were applied within the course 
of two days, and when the rectifier was opened up 
and examined, it was found to be in precisely the 
same condition as it was at the outset. For three- 
wire operation Brown, Boveri and Co. advocate con- 
necting rectifiers across the “ outers,”’ and to use a 
battery or other form of balancer to deal with the 
out-of-balance current. On account of the drop in 
the are being practically constant, the efficiency of 
the rectifier is naturally also practically constant—as 
shown by curves which we have already published. 
To obtain the true efficiency it is, of course, neces- 
sary to include all the losses between the high-tension 
and the direct-current bus-bars. These 
losses in the metal-cased rectifier include those in 
the main transformer, excitation, vacuum pump and 
reactance coils. The drop in the are varies roughly 
between 18 and 32 volts, according to the size, and is 
directly proportional to the vacuum. The actual 
watts dissipated in the rectifier are given by the total 
drop multipled by the current for any particular 
load, which gives a constant efficiency under all con- 
ditions. In the case of the largest 500-volt rectifiers, 
with a 23-volt drop, the efficiency is 95.5 per cent., 
whilst at 1500 volts it is 98.4 per cent.; but these 
figures are naturally reduced somewhat when the 
losses occurring in the transformers and auxiliaries 
are taken into account. 
We shall deal in the next article with high-pressure 
mercury vapour rectifiers, which have been made for 
pressures up to 5000 volts. The efficiency power 
factor and pressure curves shown in Fig. 22 relate 


terminals 





a duplicate set of windings with a common magnetic 


to a 1200-kilowatt, 1575-volt rectifier in use on the 





140 


THE ENGINEER 


Ava. 7, 1925 





Midi Railway of France. It will be seen that the 
efficiency varies from about 93.2 per cent. at quarter 
load to 95 per cent. at 50 per cent. overload; the 
guaranteed figures being 92 and 95 per cent. respé&- 
tively. The power factor on overload is 96.5 per 
cent., at half load 90.5, and at quarter load 80.5 per 
cent.; the latter being lower than usual on account 
of the fact that a twelve-phase connection is used, 
necessitating a more complicated arrangement of 
choking coils than is necessary with the six-phase 
connection. Usually the power factor at quarter load 
is about 90 per cent. 








Model for Locomotive Valve Gear. 


WE illustrate below a valve gear model recently built 
by the Hunslet Engine Company, Ltd., Leeds, for the use 
of the Railway Training Centre, R.E., at Longmoor Camp, 
Hants. It is so designed that any type of valve gear 
Stephenson, Walschaerts, or straight link types—may 
be tried over and the distribution, cut-off, expansion and 
release of steam examined. Since the travel of each link 
and the slip of dies may be ascertained, any desired adjust- 
ments can be tested to perfect the action of the gear. 
An automatic graphic recorder is provided whereon the 
elliptical diagram is drawn, showing the combined move- 
ment of the piston stroke and the travel of the valve for 
one complete revolution of the wheel 

The machine is of such a size that the valve gear of any 
ordinary sized locomotive can be arranged on a scale of 
6in. to the foot. Thus, whilst it has compactness and is 
less cumbersome than a full-size machine, it is large enough 
to supply accurate and reliable results. 

In order that all parts may be easily accessible on both 


A NEW TYPE OF COAL-HANDLING 
EQUIPMENT. 


A COAL-HANDLING equipment, by which coal may be 
conveyed direct from the pit head to the boiler-house 
bunkers, has recently been installed by Fraser and 
Chalmers Engineering Works, Erith the mechanical 
plant works of the General Electric Company, Ltd.— 
at the new power station of the West Gloucester Power 
Company at Lydney, Glos, 

In the screen house of the colliery, which adjoins the 
power-house, the coal is received on a 24in. inclined 
Robins belt conveyor, which takes it to a junction tower 
situated near the end of the boiler-house. The coal there 
changes its direction, and, still ascending, is conveyed 
right over the top of the boiler-house bunkers. The 
conveyors, which run at a speed of about 250ft. per minute, 
have a capacity of 100 tons of coal per hour. The tower 
at the junction of the inclined conveyors has been con- 
structed in such a manner that in future a belt and bucket 
elevator can be added, which will operate in conjunction 
with storage on the adjacent 
ground. 

Provision is also made for dealing with coal brought in 
from neighbouring collieries by rail. This rail-borne 
coal is at present unloaded by hand into a hopper adjacent 
to the track, which, in turn, deposits the coal on a short 
belt linking up with the conveyors described 
Things ere so arranged, however, that, in future, 


a system of emergency 


inclined 
above. 
should the demand require it, an automatic truck tippler 
can be installed in order to secure the rapid unloading of 
rail-borne coal. 

The belt conveyors are of the Robins type, and consist 
of five-shaft idlers The contour of the idlers is made to 
approximate as nearly as possible the are of a circle, so 
as to reduce the amount of bend on the belt, and to ensure 
iron rollers mounted on 
The belts 


The idlers are cast 
lubricated with 


long service. 


hollow shafts, solid 


grease, 


LOCOMOTIVE VALVE GEAR MODEL 


sides to the observers during demonstration it is carried 
at a convenient height above the floor by two steel 
stanchions, and lateral rigidity is provided by two stay 
bolts to the wall, the stays being mace any length to suit 
the convenience of the room. The general construction of 
the machine may be gathered from the engraving, which 
shows the Walschaerts type of gear set up, but the following 
features may be briefly indicated. The main frame is of 
rectangular form with openings and slides cast on. The 
driving axle at the right is fitted with a wheel marked in 
that the angle to the crank can be read off 
The axle carries two excentrics—only one 
of which is required for Walschaerts gear—which can be 
adjusted for the required throw and advance. The con- 
necting-rod to the piston crosshead is placed at the back 
of the machine. Vertical slides are provided for the 
brackets carrying the valve spindle, radius link pivot and 
reversing shaft, and horizontal slides are provided for 
longitudinal adjustment. Moreover, all levers, links and 
rods are provided with slots by which adjustments can 
be made to suit the varying lengths of different gears. 
Adjustments can therefore be made with ease and accuracy, 
as the centres and scales are cut into the slides. Any class 
of motion can be quickly tried over without making any 
new parts, except the radius link and die. 

The whole forms a neat and compact machine that should 
prove a welcome addition to the equipment of engineering 
colleges and technical schools. 


degrees so 
in any position, 


ANSWERING a question recently the Minister of Trans- 
port stated that plans and estimates for providing auto- 
matic signalling between Barking and Bow-road, on tlie 
Tilbury section of the London, Midland and Scottish 
Railway, have been approved by the latter company, and 
the work is to be carried out as soon as possible. We 
would add that we have reason to believe that light signals 
will be adopted. 








are made of Robins “ Durabelt,”’ and consist of graduated 
plies of cotton duck cemented together with rubber com- 
pound, the whole being enveloped in a rubber cover, and 
the top cover being further reinforced by means of a special 
open fabric, which is used to key the top cover to the body 
of the belt. 

The coal on reaching the boiler-house is conveyed by 
means of a horizontal belt conveyor over the bunkers, 
into which it is distributed by the usual form of travelling 


throw-off or tripper. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions 
correspondents. ) 


of our 


COMPOUND LOCOMOTIVES 

Srr,-—In your leading article of July 3ist, you speak of a 
reviving interest in the compound locomotive. It is an interest 
that a number of us have never lost. The crux of the question, 
to my mind, is in the matter of high terminal pressures which, 
as you mention towards the end of your article, may be, and 
probably are, wastefully high. You have also hit the right nail 
on the head with regard to the relative Webb 
compounds, and this failure, coupled with the economy resulting 
from the successful application of superheating to the simple 
engine, shelved the compound for the time, as it enabled a 
C.M.E, to provide a locomotive having the quality of elasticity 
denied to the compound. But conditions are now so changed 
that the problem may be viewed from an eltogether different 
angle; there are, indeed, many aspects of the question which 
may be regarded as new. 

In some of the most recent locomotives, for example, we are 
surely nearing the limit of the physical capacity of the average 
fireman,.and this is an important factor which till now I do 
The old objection of com- 


failure of the 


not remember being mentioned, 








plication is, of course, untenable, so that we are left free to cor 

sider the best method of securing the economic terminal pre 

sure. If we can secure the desired end by single expansion, we!| 
and good; but this would require large enough cylinders to 
enable the engine to be linked up to 25 per cent. or less, A 
short cut-off brings its own disadvantages in its train, and w: 
are led by a series of compromises or balancing of relative virtues 
and vices to reconsider the compound locomotive for modern 
service, As you rightly the Smith three-cylinde: 
system has maintained its position on the Midland, though it i 
undoubtedly remarkable that it never properly matured in th 
land of its birth—-the N.E.R.-—where, strangely enough, the 
three-cylinder simple has been pretty thoroughly developed 
Taking this successful compound 


observe, 


during the last dozen years. 
system then as our basis, let us reckon up the possibilities of 
development. If we are to employ a pair of large low-pressure 
cylinders, it would appear that the only possible position for them 


is between the wheels of the bogie, where, if inside, the frames 
might he slotted for the accommodation of cylinders as large as 
26in. at short centres—-perhaps as little as 27in. This position 
does not appeal to me as it would curtail the connecting-rod’s 
length ; whereas if we place our eviinders outside we can secure 
or even more by keeping their centres a 


our inside evlinders, being small 


a diameter of 26ir 
close as 6ft. Sin. In this case, 
could be placed well forward and drive the first coupled axle. 
Then, stil! following the Smith method, our inside cranks will 
not be at 180 deg. to those outside, but at 45 deg. and 135 deg 

the ideal as we are 
s0 symmetrical in its balance 


thereby securing a locomotive as near to 
likely to achieve. It would not be 
as cither the four-cylinder 180 deg. or the three-cylinder 120 dex 
but it would be decidedly better than either as regaras« 


engine 
superior to the ordinary two-cylinder 


and as to balance 
with its large cylinders 
parts and its concomitant hammer blow 


torque, 
and consequently heavy recipro 


engine 
Such 


cating s loco 
motive would distribute its work on the road 
extent than any of the other types, by reason of its eight impuls 

thrusts on the rail in each revolution 
expansion that the 
as we have the welcome 


to a far greater 


and similar number of 
Herein we have a field for 
wrath of the enyineering department : 
news in a letter from Mr. Gresley that the three-cylinder engine 
is as good as the four-cylinder balanced engine in regard to road 
In such a locomotive as we are considering, the elimina 


will not ineur 


stress 
tion of unnecessary weight is naturally very desirable, and | 
have the temerity to suggest the use of cast steel for cylinder 
may extend the saving of 
Mr. hisx 
moreover, enable the cylinder size 
which in the case of the G.N 


of iron, whereby we 


so admirably 


it stead cast 


weight achieved by Gresley with heat 


treated steel for rods, and, 
to be increased to the gauge limits, 
G.W. or L.N.W 
gears I should suggest would be of the Walschaerts type. or 
that variation of Hackworth the *‘ Southerns,”” or 
hetter still, the Reikie 

My experience of compound locomotives is less, naturally 


are for this country fairly liberal. The valy 


known as 


than with simples, but my personal impressions have invariably 
been that the compound get» into its stride with what I can or ly 
irresistible confidence I have 
the nearest to it being 


describe as a gentle but never 
found this quality in any simple engine 
Bowen-Cooke'’s ** Claughton class 


Fitham, S.E. 9, August 5th 4. J. Brewer 


THE BRITISH STEAM LOCOMOTIVE FROM 1 
ro 1924 

Sir, the G.W.R. 8ft. 4-2-2 
reconstructed B. and E.R. 4-2-4 tank engines—were the first 
of their kind with inside cylinders in this country, Mr. Ahr« 
inadvertently overlooked Mr. Sturrock’s 7it. 6in. 4-2-2, No. 215 
built by Messrs. R. and W. Hawthorn for the G.N.R. in 1853 
(July 10th, p. 28). 

The drawing of Mr. Webb's 0-6-0 express goods engine, 
L. and N.W.R., in your issue of July 24th, p. 80, represents the 
class in its more modernised form, not merely as regards the 
wheels, but also as regards the boiler, the latter being of the 
brought out by Mr. Webb in the middle 
It was somewhat higher pitched than the original 


1877—the 


In stating that s of 


type or about 
‘eighties. 
boiler, and, moreover, had the now usual straight smoke-box 
front and cireular smoke-box door. When first built, as stated 
by Mr. Ahrons, the initial batch of ten engines had 5ft. lin. cast 
iron wheela. These wheels, it may be added, had the flat spoke 
of channel section, as employed by Mr. Webb in his 4ft. 3in. 
coalengines. Respecting the boiler, the front plate of the smoke 

box sloped outwardly towards the base, and the smoke-box door 
was of the old semi-circular pattern having transverse hinges. 
The centre line of the barrel was 6ft. 10}in. above the rails, 
the chimney was approximately 4ft. in height from the top of the 
smoke-box, and the blast pipe orifice, which was 4}in. in diameter, 
was 15in. above the axis of the boiler, and it was, consequently, 
nearly 6in. higher than the top rows of tubes. Mr. Stroudley’s 
0—4-2’s, “ Gladstone "’ class, L.B. and 8.C.R., 1882, it may be 
remembered, also had high blast pipes, 4}in. in diameter, as in 
Mr. Webb's 0-6-0's, and standing level with the uppermost 
tubes. 

When new, some of the first of the Webb express goods engines, 
with Joy gear, tall chimneys, and cast iron wheels with wide, 
slightly tapering spokes, worked goods trains between Broadd- 
street depét and Camden, on which service I used frequently to 
see them. F. W. Brewer. 

Stevenage, Herts, August Ist. 
°_9 


[With regard to the G.W.R. reconstructed 4-2-2 engines of 
1877 (THe Enearneer, July 10th, page 28), the words 
inside frames ’’ were intended but inadvertently omitted after 
the words “inside cylinders,” and the Great Western engines 
were the first of the type with these characteristics. Sturrock’s 
4-2-2 engine of 1853 was of a different type with outside frames. 
It was described in this series of articles on March 27th last, 
page 343, and was also illustrated by me in Tue ENGINEER, 
July 14th, 1922, page 30. The illustration of the L. and N.W.R. 
goods engine, Fig. 233, page 80, represents the class with sufficient 
accuracy, and is a reproduction of an official drawing which 
appeared in THe EnGInrer Supplement of December I!th, 
1908. The fact that the first engine of 1880 had a smoke-box 
with sloping front and the old form of lifting doors on horizontal 
hinges is a detail of hardly any importance, seeing that such 
smoke-boxes with sloping fronts were common to all L. and 
N.W.R. six-coupled tender and saddle-tank engines from 1858 
to 1882. They were derived from Sharp's and Beyer’s old practice 
dating from about 1846. The usual form of circular dished 
smoke-box door did not appear on L. and N.W.R. Crewe-built 
engines until the end of 1883 or early in 1884. The particulars 
of the L. and N.W.R. goods engine, given by Mr. Brewer, 
appeared in Engineering, October 8th, 1880, in which those 
drawings.—E, L, A#RONS, 


* and single 


readers interested can consult 


August 5th, 1925.] 
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Railway Matters. 


the 
adopted, as 


It was twenty-five vears ago on the 30th ult. since 
(central London Railway It 
in America, a uniform fare for any distance, but has, of 


course, given up that method of charging. 


was epened 


Tar election of the Council of the Institute of Trans 
port has had a remarkable result. Whether by accident 
or as @ consequence of co-ordination among the railway 
interests, we do not know, but nine of the twelve members 
elected are railwaymen. 

Sucu good progress is being made with the electrifica- 
tion of the Olten—Berne of the Swiss Federal 
Railways, that it is expected the work will be completed 
a month or two before the date specified in 1923 
by the end of 1925. This will enable work on the electri- 
fication of the Pratteln—Brigue line to be started somewhat 


section 





earlier than was anticipated. 

In this column of our issue of June 26th we mentioned 
that, in view of the National Eisteddfod at Pwllheli this 
month, it had the Great Western 
line between Portmadoec and that place should be con- 
verted from single to double track. This has now 
done as between Afonwen and Pwllheli, and it was brought 
into use in time for the opening of the Eisteddfod on the 
ith inst. 


been suggested that 


been 


Tat tailway Rates Tribunal should recently have 
considered the question of railway working expenses in 
relation to standard charges, but for various reasons, 
including the absence on the coal inquiry of Mr. Mae- 


tnillan, the leading counsel for the companies, all the parties 
agreed in requesting the Tribunal to postpone the 
On the assurance of the parties 


were 
question until October 5th 
that the adjournment would probably result in a saving 
of time, the Tribunal agreed. 

Tue interim dividends of the four big companies were 
announced week. The London and North-Eastern 
and the Southern maintain their respective 24 


last 
per cent 


of a vear age: the Great Western falls from 3 per cent. 
to 2) per cent.; and the London, Midland and Scottish 
from 3 per cent. to 24 per cent. The official announce- 
ment of the London and North-Eastern says that its 


result is consequent on a large transfer from the railway 
compensation account reserve fund. 

Friday last, the 3lst ult., the Western 
Swindon to Paddington, which is booked to run 


ON Creat 


3.45 p.m 


the 77.3 miles in 75 minutes, or at an over-all speed of 
1.8 miles per hour, left Swindon 7 min. late, passed 
teading 4 min. late, and arrived at Paddington on time. 


The 
load consisted of nine bogie coaches, weighing 300 tons 
Princess Helena, driver W. Wright, of 
The journey also reflects great credit 


The over-all speed was thus 68.24 miles per hour. 


uxt was drawn by 
Old Oak Common 
on the operating department in that there was a clear road 
for the train, which was somewhat remarkable for the 
Friday before the August Bank Holiday. 


Colonel 
that so far as he was aware, it was not proposed to hold 


LECENTLY Ashley, answering a question, said 
a public inquiry as to the advisability of constructing a 
railway in South-East London. He explained, how 
ever, that he had referred to the London Traffic Advisory 
relating 


tube 


Committee, for its advice and report, questions 
to the alleged inadequacy of passenger travelling facilities 
in certain districts of London, including the south-eastern 
The Committee informed him that it proposed 
to hold public inquiries in connection with these questions, 
and that it would afford every opportunity to the local 


authorities concerned to present their views on the-questions 


clistrict 


involved 

On page 14 of our issue of July 3rd, when dealing with 
the discussion of the Railway Congress on maintenance of 
the track, we quoted an Italian representative as saying 
that the motor cars used on the railways there for the con 
vevance of men and material from the depdts to the place 
where the working provided with tele- 
phones and a fishing-rod connection to join up the mnstru- 
ment to the telephone wires, so that communication could 
he made between the signalman in the adjacent box and 


men were were 


the gang, and vice rersd. We now hear that on the Penn- 
sylvania system 1000 petrol-driven * track cars " used by 
the maintenance gangs have the above-mentioned tele- 


phone provirion. 

A CORRESPONDENT in The Times of July 26th, over the 
Railways,’ has done the railway companies 
some good service by submitting the figures, appearing 
in the report of the Advisory Committee on Coal, that 
showed that whilst the best household coal consumed in 
London cost 16s. 6d. more per ton at the pithead than in 
1914 and 27s. more to the consumer, the railway carriage 
was only 3s. 64. more. The last figure is no doubt correct, 
but there is excluded therefrom the extra price for wagon 
The rate for freight is controlled under the various 
railway and canal traftic Acts, but there is no control over 
the price a wagon-hiring company may charge a coal pro- 
ducer or merchant for the hire of a wagon. 


Signature 





hire. 


Tur Ministry of Transport has recently appointed Mr. 
R. H. Nicholls, the superintendent of the line, Great 
Western Railway, and Mr. J. P. Scott Main, assistant 
inspecting officer of railways, to be members of the Railway 
Employment Safety Appliances Committee. The former 
sueceeds the late Sir Robert Turnbull as the representative 
of the companies, whilst the latter, who has been and 
continues to be the secretary, is an additional appoint- 
ment. The Committee was first appointed by Mr. Lloyd 
George in April, 1906, and, therefore, soon after he went to 
the Board of Trade. ‘That gentleman was very active in 
the interests of the railwaymen, and automatic couplings 
were one of the subjects he looked into. He found that 
Lord James’ Royal Commission of 1899 on accidents to 
railway servants had recommended that “ the Board of 
Trade should be empowered to appoint a Departmental 
Committee to co-operate with the railway companies when 
making experiments [with automatic couplings] and to 
consider the result of them when made.’’ No such Com- 
mittee had, however, been appointed, and the one men- 
tioned above was the result. Its scope was, however, wider 
than the Royal Commission had recommended, as it was 
“ to examine and, if necessary, to test appliances designed 
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Notes and Memoranda. 


‘Tur cities of Melbourne and Brisbane are, according to 
the Commonwealth Enqineer, face to face with the problem 
of providing additional bridges over the Brisbane and 
Yarra Rivers. In each case the river's course is practically 
through the heart of the city. In Brisbane a commission 
has been appointed to report on the number of new bridges 
necessary and the sites where they should be built. 


In 1914, Natal exported a total of 37,100 tons, whereas 
in 1924 that figure had risen to 1,350,000 tons, and the 
1924 trade is being maintained in 1925. The total coal 
exported as cargo for the first four months of the current 
year ending April 3lst was 428,000 tons. Sales in this 
period were seriously reduced by the floods in the month 
of March, and the consequent temporary displacement of 
traffic. Nevertheless, it is quite probable that the total 
sales for 1925 will still exceed those of 1924. 


AccorpIneG to Mr. F. W. Peek, of the American General 
Electric Company, statistics show that at any instant there 
is an average of 1800 thunderstorms in progress throughout 
the world, giving 300,000 lightning flashes per hour. 
Investigations with laboratory lightning disclose the fact 
that the energy of a severe lightning flash is about 4 kilo- 
watt-hours, the total energy represented by 300,000 severe 
flashes therefore being 1,200,000 kilowatt-hours, or more 
than 1,500,000 horse-power operating continuously. 


ACCORDING to the Wireless World, the Government of 
Greece has at last given permission tor the use of wireless 
receivers, but stipulates that they must not be tunable to 
a wave length of more than 2000 m., and that inside aerials 
It is hoped that this may be regarded 
as an intimation that Greece, which, as a country, has 
hitherto somewhat backward in wireless matters, 
apart the of and 
stations, is seriously contemplating some scheme of broad- 


alone are to be used. 
been 


from establishment commercial naval 


casting. 

A motor of 9000 horse-power, probably, says the Jron 
and Coal Tradex Review, the largest ever built for a steel 
mill, will be installed at the plant of the McKinney Steel 
Company, Cleveland, to drive the company’s new 2lin. 
contimuous billet mill and 18in. continuous sheet bar and 
billet mill. The motor will be a 6600-volt, three-phase, 
25-cycle machine, and will run at a speed of 107 revolu- 
tions per minute It will have automatic starting and 
compensator arranged for plugging and reversing, and 
will be provided with its own generator set exciter. 


Tre Cairn liner Cairndu was recently damaged by 
collision while she was loading at Blyth, and was cut down 
to the water's edge. After the cargo in way of the damage 
was taken out, the repairs were put into the hands of the 
Blyth Shipbuilding and Dry Docks Company, Ltd. The 
work invoélved the renewing and fairing of several large 
shell and stringer plates, along with the angles and frames. 
This work was begun on a Tuesday, and completed the 
following Saturday, when the vessel was. ready for the 
cargo to It to know that 
British firms, when opportunity presents itself, can 
execute repairs quite as quickly as can ship repairers on the 


be reloaded is satisfactory 


an 


Continent 


THERE are about 300,000 acres of Nipa palm in North 
Borneo, occurring in nearly solid stands of 5000 acres or 
more, The sap flows for only six months in the year, but 
it is estimated that during this period 900,000,000 gallons 
of sap capable of producing nearly 60,000,000 gallons of 
aleohol could be obtained. The results of the first year's 
working of an experimental distilling plant came up to 
expectations in every way. The still was only capable of 
producing 100 gallons of aleohol per working day of twelve 
hours, and the costs of running such a small plant were 
naturally somewhat high, but it showed that a permanent 
plant producing not less than 1000 gallons per day should 
prove a commercial success, 


the 
says : 


DiIscussING of finding petroleum in 
Africa, Nature Excluding the Atlas region of the 
north and the Red Sea region of the north-east, Africa, by 
virtue of its great antiquity, the nature of its rocks and 
broad similarity to vast plateaux, such as those of Brazil 
or the Indian peninsula, seems to lack those geological 
desiderata usually regarded as essential to the genesis, 
concentration and permanence of large oil-pools, compar- 
able, for example, with those of Burmah, Persia or 
Rumania ; thus arguing on first principles, by analogy, 
and also from the results of several past unsuccessful 
ventures in the search for petroleum along the east and 
west coasts, in the Transvaal, and in the interior—e.g., 
south of lat. 25 deg. N.—many have been confirmed in 
their initial scepticism of the oil potentialities of this great 
Continent, as in similar cases of northern Canada, Brazil, 
Southern India, Arabia, Siberia, Australia, &c. It is none 
the less a welcome sign that certain African geological 
surveys include research for petroleum in their programme, 
and while some people may be sceptical of ultimate com- 
mercial results, the scientific importance of such work is 
unquestioned. 


probability 


WRILE since 1918 England has made little progress 
with Empire and long-distance wireless, Germany has 
put in operation a complete system of world wireless com- 
munications. Her network is now complete and ready to 
be used for distributing news and propaganda, and for 
commercial purposes. Germany organised her new means 
of communication on scientific limes. A service began with 
America in 1919. By the autumn of 1920 it had developed 
considerably, and a large volume of daily messages was 
sent from the German high-power stations at Nauen, 
near Hanover, and from Eilvese, near Berlin, to Marion 
and Rocky Point, near New York. Messages were relayed 
from these stations to Central and South America and 
beyond. The rates are less than the cable tolls. Wireless 
letters are sent at a third less than the ordinary rates, and 
half rates are charged for deferred messages. The methods 
of transmission and reception in Germany have been 
carried toa high state of perfection, and it is expected before 
long that there will be uninterrupted day and night ser- 
vices. So satisfactory has been the German experience of 


wireless during the last few years that wireloss is regarded 
not only as supplementing cables, but as a substitute for 





to diminish danger to men employed in railway service.”’ 





cables. 





Miscellanea. 


Tue Greymouth, New Zealand, Harbour Board has 
decided to expend £81,000 on the extension of the break- 
water, the dredging of the lagoon and the construction of a 
short canal. 

Tur Bombay Municipality has decided to chlorinate the 
whole of the water to obtained. from Tansa Lake, 
amounting to 110 million gallons daily. The work is being 
carried out by the Paterson Engineering Company. 


be 


Tue Scarborough Corporation has received an official 
intimation from the Ministry of Transport that a Govern- 
ment grant of £111,000 will be made in respect of the new 
bridge over the valley at Scarborough, which is to cost 
£171,874. 

Tue London County Council has decided to proceed 
with the construction of the new Lambeth Bridge, and the 
execution of the improvements at the Lambeth approach, 
for which powers have been obtained. The estimated enst 
of the works is £668,000. 


Tue traffic and revenue returns of the Suez Canal for 
the first six months of this vear constitute a record, both 
in respect of tonnage and revenue, for any previous period 
of the same duration. The gross tonnage of ships handled 
amounted to 19,429,158 tons. 





A 200-Ton paper mill, which will cost 4,500,000 dollars, 
and give employment to 500 men annually, and to 1200 
for seven months of the year during the lumbering season, 
will be constructed at Fort Alexander, Manitoba, by the 
Spanish River Pulp and Paper Company. 


Tne Chesterfield Town Council has decided to adopt a 
railless-car system in place of the present tramway system, 
but has postponed the beginning of the work for twelve 
months. The tender for the conversion of the overhead 
equipment and the supply of fourteen vehicles was £27,548 


THe examination of the samples already taken of the 
manganese deposits on the Lecht Hills, near Tomintoul, 
Banffshire, has, according to the Chemical Trade Journal, 
proved satisfactory, and blasting operations are now being 
carried out with a view to securing larger quantities for 
inspection. 

THe bituminous coal output of the United States during 
the week ended June 27th is estimated at 8,679,000 net 
tons, and the anthracite at 1,844,000 tons, compared with 
8,400,000 tons of bituminous coal and 1,788,000 tons of 
anthracite in the previous week. The bituminous output 
in both cases includes coal coked. 


Tue Roskear shaft of the Dolcoath Mine 
sected the first of the series of lodes at the depth calcu 
lated, 1200ft. The-lode was 3ft. wide. Two samples 
assayed 16 Ib. and 37 Ib. of black tin per ton respectively, 
with copper and arsenic in addition. The pumping station 
at a depth of 1000ft. has been completed. 


has inter- 


THE projected non-stop Transatlantic flight from Paris 
to New York to be made by Paul Tarascon and Francois 
Coli, French aviators, for the 25,000 dollar prize offered by 
Mr. Raymond Orteig, of New York, is to start on or about 
August 25th. The prize offer « xpressly stipulates that the 
landing and take-off of contestants must be made within 
50 miles of New York and Paris respectively. 


Tae Minister of Transport having been in communica- 
tion with the secretaries of the Traction Engine Owners 
Association of Great Britain and Ireland and also of the 
Showmen’s Guild, has an assurance from those associations 
that it is hoped that traction engines owned by members 
of these associations will be fitted with rubber tires within 
the time limit which the Minister had viz., 
before April Ist, 1926. 


suggested, 


Work is to be begun immediately on the proposed big 
new power development at Chute 4 Caron on the Saguenay 
River in the Lake St. John district, Canada. ‘The scheme 
entails the development ot 600,000 horse-power, and the 
first power consumer is to be a big aluminium manufactur 
ing plant, a subsidiary of the Aluminium Company of 
America. Between 75 and 90 million dollars will be ex 
pended on the power development and construction of the 
aluminium works. 


Tue new P. and O. liner Ranchi, which was built by 
Hawthorn, Leslie and Co., Ltd., of Hebburn-on-Tyne, is 
one of four 16,650-ton Indian mail steamers for the com 
pany’s London and Bombay service. She has a length of 
570ft., a breadth of 71ft., and a depth of 47ft., and is fitted 
with passenger accommodation. The Ranchi 
recently underwent and after a trial 
cruise to Cowes and the Isle of Wight, returned to Tilbury 
to take up her scheduled segvice. 


special 


successful trials, 


SomE years ago the Wemyss Coal Company, Ltd., opened 
a new colliery, the Wellesley, the workingsof which stretch 
for more than a mile under the Forth, and a similar distance 
inland. Two miles to the west another colliery is being 
sunk and fitted. The steel pithead frame has, according 
to the Jron and Coal Trades Review, just been completed, 
The shaft is 24ft. in diameter, and will reach a depth of 
upwards of 300 fathoms, cutting through several workable 
seams of household and steam coal. The winding, engines 
will be capable of raising 450 tons an hour. The new pit 
will be confined entirely to coal winding, and the men will 
be lowered and raised at the colliery which is at present in 
operation. 


Durine the twelve months ended May 3Ist, Canadian 
imports decreased by £14,690,300 to £159,940,000, while 


exports increased from £213,985,176 to £214,460,169, 
making a total favourable trade balance of over 
£54,000,000. Canada’s balance of trade against the 





United Kingdom in the above period was £47,855,554, 
compared with £50,222,077 in the year ended April 30th 
last, the drop being accounted for by the decline in Canada’s 
grain shipments to Great Britain. A more marked change 
in the right direction is shown in the trade between Canada 
and the United States, the Dominion’s imports from that 
country for the year ended May 31st last being £102,269,019 
a decrease of over £14,400,000 from that of the year 
ended May 31st, 1924—-while exports to the United States 
showed a decline of less than £1,000,000. The net 
provement in the trade position with the United States 


im 





was over £13,400,000 in the twelve-month period. 
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AGENTS ABROAD FOR THE SALE OF 


The Enginer 


BUENOS AIRES.—Mircue..’s Boox Sroreg, 576, Cangallo. 


CHINA.—Ketiy anp Watss, Limited, Shanghai and Hong 
Kong. 

EGYPT.—Camo Exrress AeENcy, near Shepheard’s Hotel, 
Cairo. 


/ RANCE.—Boyveavu anv Cuevitiet, Rue de la Banque, Paris. 
CHAPELOT AND Ore , 136, Bid. St. Germain, Paris. 


BELGIUM.—W. H. Surru anp Son, 78/80, Rue du Marché-aux- 
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Averages and Mean Values. 

THERE would seem to be a considerable degree 
of confusion in the minds of many people regarding 
the nature, true determination and just use of 
averages and mean values. To the term 
‘average "’ has a comforting, even a blessed, sound. 
Faced with a series of values for some quantity, 
they will blindly strike what they are pleased to 
call the average and employ the figure so deter- 
mined in any and every calculation involving the 
quantity which may arise. The faith thus dis- 
played in the virtue of averages turns upon a belief 
that the effects of small errors or variations in the 
factors of a calculation are individually negligible, 
or, if not negligible, tend in the aggregate to cancel 
each other. Proof that this belief is justified is 
rarely sought. Actually, no general proof can be 
given. On the contrary, it is easy to demonstrate 
that the belief may under familiar unstrained con- 
ditions be far from justified, and that by the exer- 
cise of it serious hidden errors may be incurred 
in the final answer to some forms of calculation. 
From a practical standpoint, the use of an average 
is merely a means of facilitating certain calcula- 
tions which otherwise would be tedious or difficult. 
Philosophically regarded, it may be said that 
averages and mean values are rendered necessary 
or convenient by reason of our inability to achieve 
our aims with precision or to record and measure 
with exactitude the facts and factors with which 
we are called upon to deal. Neither practically 
nor philosophically are there good grounds for 
the general, and at times almost pathetic, faith in 
the trustworthiness of averages. They should 
commonly be approached in an attitude of dis- 
trust and regarded as insidious and deceitful 
devices. 

There is no such thing as the average value of a 
series of numbers, whatever they may represent or 
however they may have been obtained. There 
are as many averages for the one series as we care 
to make. It is impossible to state what the average 
value of a given series is until we know precisely 
for what purpose the average is required. To 
many people the average value of a set of figures 
is simply their sum divided by their number. The 
quantity so arrived at is not the average value, 
but the arithmetic mean, a particular average 
applicable only under restricted conditions. If 
the series of figures when plotted falls along a 
straight line and if the calculation for which the 
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| power of the average than the first, then the arith- 
metic mean may be used with safety, for it is in 
these circumstances the true average. Let us 
suppose that a bar of iron, 6in. long, be heated so 
that at one end its temperature is 140 deg. and 
at the other 20 deg., while the temperatures at the 
intervening inch divisions are 120, 100, 80, 60 and 
| 40 deg. For the purpose of calculating the total 
| heat in the bar it may be assumed that it is at a 
uniform temperature of 80 deg.—the arithmetic 
mean—throughout its length. This assumption 
leads to no error in the calculation because the 
| temperatures plot down along a straight line, and 
because the heat in any section of the bar is pro- 
portional to the first power of the temperature 
‘of the section, the specific heat being taken to be 
independent of the temperature. If, however, 
| the arithmetic mean be used for calculating the 
heat radiated from the bar the answer arrived at 
will be 120 per cent. too low, for the radiation from 
a section is proportional to the fourth power of 
the temperature of the section. The true average 
temperature of the bar for the purpose of calcu- 
lating the radiation is not 80 deg., but 97 deg 
Let us suppose that, while the end temperatures of 
|the bar are as before, 140 deg. and 20 deg., the 
| intermediate temperatures along its length are 
| 1034, 734, 50, 334, and deg. These figures 
plot along a curve which is not a straight line. The 
arithmetic mean of this series is 634 deg., and as 
an average is not applicable to any obvious form of 
calculation. When, as in this case, the series does 
not plot down as a straight line, the common 
custom is to planimeter or otherwise determine the 
area under the curve, and to take as the average 
the height of a rectangle of equal area standing on 
the same base. Such a process applied in the 
present instance yields 60 deg. as the average value. 
This figure may be used as the true average for 
calculating the total heat in the bar or for any other 
purpose involving the first power of the tempera- 
ture. Its use for calculating the radiation from the 
| bar would lead to an enormous error. The true 
| fourth-power average is not 60 deg., but 85 deg 
These two examples are no doubt exaggerated, and 
are not likely to be duplicated in practice, but they 
illustrate fundamental principles. Let us consider 
an example of faulty averaging which not only 
may be, but is constantly being, repeated in prac- 
tice. The quantity of water discharged from a pipe 
or conduit having been weighed, metered, weired 
or otherwise measured, the velocity of the flow 
through the pipe is determined by dividing the 
discharge in cubic feet per second by the area of 
the pipe. The energy in the water discharged per 
second is then calculated from this velocity by 
means of the familiar expression } M V*, or, what 
is the same thing, } p AV’. This procedure is 
wrong because the velocity as determined by 
measuring the discharge is the first power average 
velocity and cannot therefore be used correctly 
in an expression involving the cube of the velocity. 
The velocity across the section of the pipe is not 
uniform. If the pipe is of circular section the 
velocity of the water at the centre is a maximum, 
while all round towards the pipe walls it decreases 
according to an elliptical law. Since the quantity 
discharged through a filament of the flow is pro- 
portional to the first power of the velocity in the 
filament, the velocity determined by, measuring 
the total discharge correctly averages the first 
powers of the elliptically distributed filamental 
velocities. The power represented in each fila- 
mental flow is, however, proportional to the cube 
of the filamental velocity, and therefore to calcu- 
late the total power of the discharge the third and 
not the first power average must be used. Assum- 
ing the truth of certain experimentally established 
facts, it can be shown that the average velocity 
determined by measuring the flow will, for the 
purpose of calculating the power of the discharge, 
always be too low and that the true power of the 
discharge will be more than 5 per cent. greater 
than that calculated by the use of the flow average 
velocity. If the energy of the discharge is required 
for the purpose of investigating the performance of 
a turbine, the result will be that the turbine will be 
credited with an efficiency more than 5 per cent. 
greater than it has in any way earned. While 
this example should be studied as typical rather 
than particular, it may be noted that the use of the 
specific faulty average in the specific manner here 
described is definitely encouraged in the standard 
test code for hydraulic power plants drawn up by 
the Joint Committee of the Institutions of Civil 
and Mechanical Engineers. An analogous error 
can also be detected in the method of arriving at 
the efficiency of a steam nozzle employed by the 
| Sieam Nozzles Research Comr.ittee of the second 
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named institution. There is scarcely one of the 
prime results reported by the Marine Oil Engine 
Trials Committee which does not demand examina- 
tion for the discovery of defective averaging. 

In what we have written we have but touched 
lightly upon a few of the features connected with 
this interesting and important subject. At some 
other time we hope to direct attention to another 
fruitful source of unnecessary error in the manipu- 
lation of mean values, namely, that waiting to 
entrap us when we have to deal with the product 
or other function of two or more averages. Some 
attention, too, should be given to the averaging 
of a number of equally careful determinations of 
an experimental quantity, for it is to be feared that 
the limitations imposed on the use of the arith- 
metic mean for this purpose are not always fully 
appreciated. Enough, however, has, we think, 
been said for the present to direct attention to the 
matter. ‘To those who have perhaps thought little 
so far about the subject, reflection will bring sur- 
prise, as to the extent to which we are dependent 
upon the use of averages and indeed have our lives, 
professional and private, regulated by them. In 
the airy regions of mathematics we visualise 
quantities of a rigid fixity and uniformity. The 
tiuidity and variations of the quantities with which 
we have to deal in practice-are in general bevond 
the powers of mathematics to handle, and can only 
be made amenable to mathematical treatment by 
averaging them, and so endowing them with a 
pseudo-rigidity and an idealised uniformity. Among 
the planets there may be certain elements of 
uniformity, certain observational quantities which 
can be inserted into a mathematical equation 
without averaging them. But on the earth it is 
hard to detect uniformity anywhere. The pro- 
perties of our materials, the composition of the 
substances we use, the behaviour of our machines 
and devices and the conditions or influences which 
we design them to meet are never constant, never 
uniform, and are always—although not always 
obviously—expressed by average figures. This 
fundamental lack of constancy and uniformity has 
a double effect, for it not only exists in the things 
with which we have to deal, but affects at every 
stage the observation of them which we make 
precedent to handling them. Absolutely uniform 
rotation is probably beyond our power to command, 
and so far as we can see at present, it is equally 
beyond our ability to recognise. In the universal 
absence of constancy and uniformity, there is no 
escape from the employment of averages in the 
numerical expression of the quantities which we 
have to use. The possibility of errors of a serious 
order creeping insidiously into our calculations by 
a failure to recognise the extent to which our 
quantities are averages or by a faulty method of 
determining the average is, as we have endea- 
voured to show, not remote. It may not always 
be easy to avoid the trouble. There are even 
occasions when, it would seem, we must employ a 
defective average for want of the knowledge of 
how to strike the true one. But it is abundantly 
clear that what is popularly known as the “ law 
of averages ” has been elevated to a position of 
reverence which on cold analysis it is found to be 
far from deserving, and that by its blind worship 
avoidable errors which may be serious are fre- 
quently incurred in practical calculations. 


Strength. 


For most of his purposes the engineer is mainly 
concerned with the “ strength’ of his materials. 
Broadly speaking, the meaning of the term 
‘strength ” is obvious to everyone. When 
material is subjected to the action of forces—when 
stresses are developed in it—a ‘‘ weak ”’ material 
will give way easily, while a “ strong” material 
will offer a high degree of resistance. So far so 
good ; but such a general qualitative definition is 
of no real use for technical purposes, and in order 
to arrive at a more accurate understanding of the 
problem, it becomes necessary to devise some 
well-defined system of measuring “ strength,” 7.e., 
power of resisting stress. But so soon as that is 
attempted, serious difficulties arise. What is to 
be the nature of the stress to be applied and re- 
sisted, and what is to be the criterion of successful 
resistance or of failure ? There would seem to be, 
at first sight, a simple and direct answer at all 
events to the first part of our question. Use for 
your test that particular stress which the material 
will be called upon to resist in service. That, again, 
is excellent as far as it goes, but the difficulty is 
to determine the kind of stress to which material 
is to be subjected. Is resistance to tension the 
vital factor, or is it compression or shear, and are 





these to be resisted when slowly and_ steadily 
applied or when suddenly imposed as by shock ? 
Were it true that any given material proved more 
or less equally ‘strong ’* against stresses of all 
these kinds and applied in both these ways, the 
problem would be simple, or at all events much 
simpler than it is. 

In actual fact, as is only too well known, the 
power of resistance of any given material may vary 
widely with regard to the various kinds and con- 
ditions of stress imposed on them, and still more 
so in their mode of failure. One material breaks 
sharply with little previous deformation—we call 
it “ brittle "—-while another undergoes a great 
degree of plastic deformation before it breaks. 
The actual breaking strength in tension of two 
such materials may be very similar, yet their real 
power of resisting a given set of working conditions 
may differ widely. The ductile material may 
undergo such serious deformation under working 
stresses as to render it while the hard 
material may be liable to sudden failure under 
shock. The practical solution in such a case is the 
obvious one of using a material of intermediate 
hardness and ductility, but that does not solve 
the general problem of arriving at a general defini- 
tion of * strength,”’ or at any simple method of 
determining it experimentally. The problem of 
testing can, however, be attacked in two ways. 
The first is by means of what may be described as 
“imitation tests’ in which samples of material 
are tested under conditions of loading intended to 
imitate as accurately as possible the exact con- 
ditions of service. To some minds this method 
appeals strongly on the ground that such tests 
would be “ practical.’ Unfortunately, they are 
in reality largely impracticable. Service conditions 
cannot readily be reproduced for testing purposes, 
and the discrepancies, although they may seem 
slight, are often sufficient to vitiate the result. 
This remark applies particularly wherever the 
time factor enters into the problem. Further- 
more, to carry out such a system in a consistent 
manner, a great number of different types of test 
would be required to correspond with the different 
ways in which materials, and particularly metals, 
are used. For specification purposes, a few simple 
tests must suffice, and all that has been done 
hitherto, in the majority of cases, is to specify a 
few simple *‘ strength * properties, such as tensile 
strength and the other data obtained from an 
ordinary tensile test, with perhaps hardness, shock 
and fatigue tests added. Such tests can only be 
regarded as serving to classify or identify the sample 
of material employed and to determine whether, 
in these respects, it comes up to a given standard 
which has been set up on a basis of experience. 
Up to a certain point, this method of * identifica- 
tion ’’ testing is quite satisfactory, and as our know- 
ledge of the properties and behaviour of metals 
grows we can progressively make such tests in- 
creasingly effective in detecting probable causes of 
weakness or failure. 


useless, 


Circumstances with regard to such matters are, 
however, steadily changing. We have to deal 
to-day with a multiplicity of constructional and 
functional materials covering an ever-widening 
range of properties and exhibiting combinations 
of properties formerly regarded as impossible. 
On the other hand, the increasing demands of the 
constructor and designer entail a correspondingly 
increased specialisation in the use of the 
new materials, as a result of which the experience 
upon which “ identification’ testing can alone 
find a satisfactory basis is lacking. Difficulties of 
this kind are likely to grow rather than to diminish 
in the future, and the whole problem of testing 
methods and ideas will have to be faced. Ideally, 
it should be possible to analyse the “ strength ” 
of any material into a number of simple factors, 
each capable of accurate determination. Some 
progress in that direction has already been made, 
since the mechanism of strength and of failure is 
being gradually unravelled. But the greatest 
difficulty probably lies at the other end—in 
deciding what combination of the fundamental 
properties is required for a given service. Even 
to-day it is to some extent an open question whether 
for a given purpose it is wise to sacrifice, say, ten 
tons of tensile strength in order to obtain twice 
the number of foot-pounds in a notched bar impact 
test, or whether a given increase in the fatigue 
range is too dearly purchased by a certain drop in 
the percentage elongation in tension. The diffi- 
culty undoubtedly arises to some extent from the 
fact that the data just mentioned do not relate to 
entirely simple fundamental properties, but to 
complex combinations of properties whose relative 
effect on service behaviour is not really known. 





When the strength properties can be truly resolved 
into simple fundamental factors, it should be much 
easier, on a basis either of experience or experi 
ment, or both, to arrive at some “ figure of merit 
for a given use, which would take into account al! 
the primary factors of “strength "’ and give to 
each its due weight. This, of course, cannot be done 
yet, and is not likely to be achieved in the near 
future, but it is an ultimate objective which it is 
well to keep in view. It is by no means unattain 
able, and only when it is attained shall we be able 
to regard our knowledge of the “strength of 
materials ” as established on an entirely sound 
basis. 








Notes on Cupola Design. 


UnpeEr the most favourable physical and chemical 
working conditions the net results of foundry opera 
tions measured in efficiency of the cupola, approxi 
mate only 50 per cent. The conditions which create 
the loss are at present beyond the power of man to 
control, therefore he should concentrate all his energies 
on the maintenance of this efficiency, whilst watching 
for any new opening which may lead to its increase. 

Cupola sizes may be designated as small, mediun 
and large, small sizes ranging from 24in. to 42in. ; 
medium sizes from 44in. to 62in.; and large size 
from 64in. to 90in. all inclusive. But whilst size varie 
the principles underlying the successful working ot 
cupolas remain constant, and, therefore, by dealing 
with one particular size, namely, a 36in. diameter 
inside lining with which the author has made numerous 
tests, useful data may be gathered which will be applic 
able to both larger and smaller sizes. 

In the construction of a cupola there are vital 
factors to be seriously considered, first the size—-with 
reference to the diameter and height——necessary to 
perform a specific tonnage duty efficiently and 
economically ; secondly, the number, size, shape and 
position of the tuwyeres necessary to admit sufficient 
air for the complete combustion of the fuel; thirdly, 
the establishing of a definite relation between total 
tuyere area and cupola area—inside lining—and 
hetween blast-pipe and wind box area, and blast 
pipe and tuyere area ; fourthly, the capacity and kind 
of blower necessary for supplving sufficient air. 

By referring to the accompanying sketch of the 
36in. cupola previously referred to, a good genera! 
idea of the design and shape may be gathered. It 
will be seen that it is of the straight line type, 7.¢., 
of uniform diameter from bottom to charging door, 
and not reduced in diameter at and below the tuyeres, 
as in some designs. The straight line cupola is in 
general use and experiments have proved it to be the 
most. successful type. 

Shell.—The first consideration the design 
construction the eupola and stack should 
strength and durability. The casing or shell of the 
modern cupola and stack is made of iron or 
hoiler-plates riveted together, the thickness of the 
plates depending upon the diameter and height. 

The casings of both are generally made in one piece. 
the cupola ending at the charging door and the stack 
beginning at that point. The lining of the latter is 
very seldom changed, while that of the former is 
frequently renewed. It is necessary that the casing 
should be of sufficient thickness and strength to 
support the stack and casing above it when the cupola 
It is a good plan when 
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lining is removed for repair. 
constructing the shell to place shelves of angle iron 
inside at regular intervals of a few feet apart, so as to 
allow one portion of the lining to be repaired without 
disturbing the upper portion. 

Height.—By constructing a high cupola the waste 
heat, which would otherwise be lost, is utilised in 
heating the stock, and it is a well-known fact amongst 
ironfounders that a high cupola will melt more iron 
in a given time, and with less fuel, than a low one of 
the same diameter. Hence the charging aperture 
should be placed at the highest practicable point. 
The stack should be of such a height as to give sufli 
cient draught for lighting up. 

The following table may be found useful, as it gives 
the approximate height of the charging door above the 
bottom plate for different cupola diameters, as well 
as the melting capacities per hour. 

Melting capavity 
charging door. per hour. 

ft. Tons. 
a ae 67 (- ve iS 
BO ae ° _ 7-8 se oat ae 
24. «wt . 8-9 
| ae 9-15 
40 2 
Mm 
6o 


Diameter of Height of 
inside lining. 


in. 


I Pi ee ae 
ii Rips ace oak i 
16-2 os Te .. 


Linings..—Cupola linings vary in thickness a good 
deal, but they should be between 4in. and 5in. thick 
for small cupolas and 6in. to 9in. for larger sizes. The 
casing may be lined with firebrick, soapstone, or other 
refractory material. Good bricks that do not expand 
with the heat should be used, and should be laid 
close to the casing ; poor bricks of unknown properties 
should be given room for expansion by placing them 
about fin. from the casing. When laying-up a lining, 
the grouting or mortar used should be of the same 
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refractory material as the brick, so that it will not 
burn out and leave crevices between the bricks. All 
joints of the casing should open downwards in order 
to keep water out, thus preventing the casing from 
rusting and so damaging the lining. 

Tuyeres.—Tuyeres have been designed of all shapes 
and sizes, and have been placed in cupolas in almost 
every conceivable position, so that there is little left 
to be learned by experimenting with them. There are, 
however, certain essential factors which must be care- 
fully considered when designing or making alterations 
to a cupola, such as the number, shape, size and 
position of tuyeres for different cupola sizes. There 
has always been a wide difference of opinion amongst 
foundrymen as to the height that tuyeres should be 
placed above the sand bottom. So great has this 
of opinion been that tuyeres have 
placed from to 5it. above the sand bottom. This 


clifference been 
2in. 





wide variation of opmion may be explained in some | 


degree by the difference in the class of work produced 
in various foundries, it being claimed by some iron- 
founders making heavy castings that it is necessary 
to have the tuyeres high so as to hold the molten metal 
in the cupola, and keep it hot for large work, and that 
high tuyeres are also necessary i cupolas from which 
slag is to be tapped. On the other hand, those who 
make light castings and require the iron to be very 
hot, and who draw off the iron as fast as it is melted, 
claim that low tuyeres are essential. It is not necessary, 
however, to collect the metal in the cupola in ordet 
to keep it hot for a large casting, as metal can be kept 
hot in a ladle just as well, as all foundrymen are aware ; 
neither is it necessary to have a high slag hole to tap 
slag. Tuyeres placed at a reasonable height, there 
fore, will meet the requirements of all. 

Differences of opinion will always exist with regard 
to details in the construction and operation of cupolas, 
as every foundryman has to adapt his methods to 
suit the working conditions and facilities afforded. 

Experience teaches that flared tuyere boxes evenly 
spaced round the cupola, distribute the air to all 


parts of the stock under mild rather than piercing | 
conditions—-which latter condition accompanies the | 
use of small round tuyeres-—-thus preventing the 


spotty uneven burning of the coke complained of in | 


cupolas, 
The diffused blast also produces an iron of a more 
uniform and homogeneous texture, 
characteristics in machine castings, and the castings 
are sharp, fine and very even in quality. It is a well 
established fact now that sharp uneven blast 
destroys the best qualities of iron, at the same time 


rapidly damaging the firebrick lining. 


a 


where air is admitted in certain places only. | 


desirable 


The flared ends of one tuyere may extend to within | 


a few inches of the neighbouring tuyeres, or they 
may be hard up against each other, forming a 
continuous band around the entire circumference 
of the cupola, Each tuyere should be con- 
structed with the top inclining slightly down- 
wards as shown in the sketch, in order to deflect 


the blast slightly in that direction. Two very good 
reasons may be advanced in support of this arrange 
ment. In experiments with a 36in. cupola fitted with 
tuyeres which had their inclined slightly 
upwards, the author noticed that the slag on the walls 
of the cupola immediately above the tuyeres became 
chilled, and bridging started, owing to the cold blast 
having a tendency to rise up the walls instead of being 
deflected into the stock. A second reason for adopting 
tuyeres with the roof inclined slightly downwards is 
that they will hold themselves in the lining, and 
cannot work their out, will be readily 
appreciated. 

In experimenting with a single row of tuyeres applied 
to a 36in. cupola, with a tuyere area to cupola area 
ratio of 1: 3 taking the area of the tuyeres at their 
entrance, the author found that the cupola bridged 
badly in a very short time, and this defect was attri- 
buted to the large volume of air, necessary for 
complete combustion of the fuel and the maintenance 
of the rated output, being admitted to the stock all 
on one level, and chilling the slag on the cupola walls, 
finally causing bridging. He therefore came to the 
conclusion that one row of tuyeres was of little use 
when the maintenance of a rated output was essential. 

It may be advanced, of course, in favour of a single 
row of tuyeres, that there is a saving of coke on the 
bed, since the height of the tuyeres above the sand 
bottom determines the depth of the coke bed, also 
that by the use of a comparatively thin bed, the molten 
metal will absorb less carbon, &c., from the fuel in 
its descent to the hearth, thereby tending to lower the 
total carbon content of the metal. There is nothing 
gained, however, in the long run by saving a small 
amount of fuel on the bed, for since the cupola cannot 
be run to its full capacity, for reasons just given, 
without bridging, there will be a serious decrease in 
the output of molten metal and consequently a loss of 
time and money. It is also a recognised and 
undisputed fact that a cupola fitted with a double 
row of tuyeres melts iron faster than one of the same 
dianieter fitted with a single row. The height of the 
melting zone above the sand bottom is raised con- 
siderably by a double row of tuyeres, and the depth 
of the zone is increased. By increasing the blast, the 
melting zone is again raised, because the air has to 
pass through a certain amount of heated fuel and 
become heated to a certain degree before its oxygen 
enters freely into combination with the carbon of the 
fuel to produce an intense heat. 


roots 


way as 











Consequent therefore upon the foregoing observa- 
tions, a 36in. cupola with two rows of tuyeres was 
designed. It had four large flared tuyeres equally 
spaced in the bottom row, and two small tuyeres of 
similar construction and shape, and large enough to 
supply sufficient air to utilise to the fullest extent any 
escaping fuel gas, were placed diametrically opposite 
each other in the top row—see sketch. A tuyere 
should never be placed immediately over the slag 
hole, for obvious reasons, it would interfere with 
the tapping of slag. Before any satisfactory results 
were obtained while experimenting with this cupola, 
numerous experiments were tried and various sizes 
of tuyeres were fitted, but finally a definite combined 
tuyere area to cupola area ratio was established, and 
it was decided to make the tuyeres flaring in shape, 
that is, to admit the blast through a smal! area in the 
shell to be expanded into a large horizontal opening 


inside the cupola. Thus the air would reach the fuel 
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ARRANGEMENT OF 36in. CUPOLA 

through an area nearly twice as great as that through 
which it entered, thus admitting the same volume of 
blast but softening its force. The dimensions of the 
tuyeres finally adopted are shown in the sketch. The 
combined tuyere area at entrance is 180 square inches, 
thus making the ratio between total tuyere area and 
cupola area | : 6 approximately. 

The height at which the bottom row of tuyeres was 
placed the sand bottom 26in., which 
allowed about 1 ton of metal to be collected in the 
bottom of the cupola without tapping, if desired. The 
two upper tuyeres were placed 12in. above the bottom 
row, this distance being most convenient for the con- 
struction of a correctly proportioned wind box, and 
at the same time keeping within reasonable limits the 
amount of fuel necessary for the bed, the depth of 
which is, of course, governed by the height of the 
tuyeres. 

The above arrangement proved very satisfactory, 


above was 





and the cupola melted between 4 tons and 4.5 tons of 
metal per hour, which is the rated output for a 36in. 
cupola ; the iron came out hot and fluid and ran very 
evenly throughout each heat, at the same time a small 
saving of fuel was effected over heats made prior to 
the alterations described. There are, of course, those 
who will claim larger outputs than this, but the net 
result of forcing a greater output would be an abortion 
of conditions and quality of metal. 
Possible expansion of business, therefore, should be 
broadly estimated when selecting the size of cupola 
for specific work. 

Some authorities on cupolas seem inclined to lose 


a decreased 


sight of the varying conditions of every works, and 
lay down definite and fixed rules for cupolas in every 
foundry. What is 
sarily good for another, and in the author's opinion 
the best course for every foundryman who is contem- 
plating either building or purchasing a cupola to 
pursue, is carefully to consider the facilities offered 


good for one cupola is not neces- 


by existing plant for the economical production of 
metal, and to construct the cupola accordingly, at the 
time paying due to certain essential 
features of construction. 

Blow Pipe 1rea,. The ratio of blow pipe area to 
tuyere area may range from | : 2 in small size cupolas 
to 1: 1 in large sizes. The former rat'o was adopted 
in connection with the cupola under discussion. The 
reason for these retios will be readily appreciated from 


the fact that small cupolas require less penetration of 


same regard 


blast than larger cupolas, or, in other words, in a 
36in. cupola the blast has only to penetrate 18in. 
from either side to reach the centre, whereas in a 
72in. cupola the blast has to flow with relatively 
greater pressure in order to penetrate 36in. from 
either side to reach the centre 

Wind Box Area. The wind box or air chamber 


area is related to the blow pipe area, and they may 
from 3:1 for small size cupolas 
the latter ratio being adopted 
The wind box 
should be large enough to serve as an air compressor 


have ratios ranging 
to 4: 1 for larger sizes ; 


for the 36in. cupola described above. 


| . 
| reservoir to supply the tuyeres, and pertorm the duties 





| the cupola. 


of the blower, thus 


supplying a steady even blast, and reducing the danger 


minimising the pulsations of 


of tuyeres near to the blast-pipe entrance passing 
more air than those more distant. The author prefers 
blast-pipe to enter the wind at a horizontal 
tangent rather than at right angles, with a view to 
offering the least possible resistance to the blast. 
resulting in a reduction on the necessary amount of 
blast-power and a consequent economy of fuel at the 


a box 


point of power generation. 

Blowers. 
required to supply sufficient oxygen in the cupola 
for complete combustion of enough average foundry 
coke to melt one 
ton of metal. It is essential, therefore, that the type 
of blower installed shall be large enough to supply 
this quantity of air regardless of the diameter of the 
cupola used. The most satisfactory blowers are those 
which are driven by a variable speed motor, 80 that 
just the requisite amount of air may be supplied to 
The necessity of an air release or check 


Approximately 30,000 cubic feet of air are 


depending on its carbon content 


valve on the blast-main to regulate the supply, which, 








for obvious is an extravagant method of 
regulating the air supply, is thus obviated. A volume 
meter or blast-gauge will be found very useful in indi 


cating the number of cubic feet of air being supplied. 


reasons, 


A blower should always be placed as near to a cupola 
as is consistent with the arrangement of the foundry 
plant, and should be placed upon a solid foundation 
in such a position as to insure a good supply of pure 
air. 

A 36in. cupola having a rated output of 4 tons to 
4.5 tons of molten metal per hour requires a blower 
capable of delivering not less than 2500 cubic feet 
of air per minute. The blower, however, not 
guaranteed to accomplish any given duty, but simply 
to supply the requisite amount of air, the results 
obtained depending upon the disposition of the air 
after it leaves the blower, and the general design and 
management of the cupola. 

Thus it will be seen that in the design and con- 
struction of a cupola, careful consideration must be 
given to every detail, since some improved feature 
of design or general lay-out, which at first may effect 
what appears to be only a small saving, may in a very 
short time pay for the entire cost of the installation. 
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It will be observed no doubt with reference to the 
accompanying sketch of the cupola after reconstruc 
tion, that there are certain features which do not 
coincide with the recommendations herein, and in 
extenuation the author wishes to point out that this 
is largely due to the fact that it was necessary to 
utilise some of the existing material, in order to make 
the change an economical proposition. In particular, 
it will be noticed that whereas it recommended 
that the blast-pipe should enter the wind box at a 
horizontal tangent, and without. any sharp bends o1 
contractions in diameter, actually there is a T-shaped 
pipe leading down from the blast-main which 
reduced in diameter, bad features, which, however, 
were unaviodable as the blast-main had to 
supply three more cupolas in the same Ime and of a 
larger diameter. A variable speed motor was installed, 
however, to drive a separate blower capable of de- 
livering 2500 cubic feet of air per minute for the 36in. 
cupola referred to, provision being made to cut off 


Is 


is 


shown 
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the supply of air to the other cupolas when this cupola 
was in use and vice versd, by means of check valves, 
as indicated in the sketch. 
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The Mechanical Inventions of Leonardo da 
Ivor B. Harr. London: Chapman 
1925. Price 16s. net. 


NatTuRE throws up from time to time men who are | 


far in advice of their period. They are sometimes 
great artists, great musicians, great poets ; more often 
great philosophers or great scientists. But Leonardo 
da Vinci holds a position of isolated grandeur. In 
the whole range of biography there is no other man 
who combined a knowledge of the principle of Art 
beyond those of his day (conjoined with an unexcelled 
dexterity in its execution), with a scientific and mecha- 


For him we can find no 
he was not greater 


a century and more later. 
perfect parallel. As an architect, 
than Wren ; an artist, 
his contemporary Michelangelo; as a_ scientific 
philosopher, not the equal of Newton. But to have 
combined the qualities of all three in a degree which 
placed him nearly on an equality with each in his own 


as 


province is an achievement which places him beyond 


them all. 


Many volumes have been written about da Vinci, | 
books are | 


note 
yet it 


and his extraordinary sketch and 


almost as familiar as his paintings ; appears 


that something remained to be done, at least in the | 
English language, for the author expresses the hope | 
in his Preface that his volume may do something. to | 


remove the reproach “‘ that this country has shared 
but little in the researches which have increasingly 
been undertaken on the Continent into the amazing 
activities of that great 
Renaissance.’ Mr. 

to that part 


scientific 
the Italian 
himself particularly 


Hart has 
of 


offers us a full translation, with the reproduction 


He 


of many sketches, of the MS. On the Flight of Birds. | 


It occupies the greater part of the last chapter 
some thirty pages or so—but it is led up to by the 
preceding chapter, entitled “‘ Leonardo da Vinci as 
a Pioneer of Aviation,” and by several earlier chapters 
on the ‘“* Dynamies and Statics of Leonardo,” without 
which it would be difficult to follow it. 
Leonardo attacked the problem 
flight from the right attitude. Even 
end the last century, birds were endowed 
qualities approaching the and 
theories of their power, some very far-fetched, 
advanced, whilst there were far more people who 
believed that human flight could never be attained 
than who held that the solution of the problem was 
near at hand. That Leonardo, who lived in an un- 
scientific age, should have recognised that the problein 
was a purely mechanical one, shows how much he 
in advance of his day. “A bird,”’ he writes, 


of mechanical 
as late as the 
with 
many 


were 


of 
mysterious, 


was 


‘ is an instrument working according to mathematical 


law, an instrument which it is within the capacity 
of man to reproduce with all its movements.” 
sought for his models in birds, and as a consequence 
he failed, as have all others who have worked on the 
But his failure was in large part a con 
as it still remains--and the 


same lines. 
structional failure 


nical process, not due to any obscure and unexplained 
force, shows that he had taken up the right attitude 
for a scientific attack upon the problem. On one 
point he was seriously at fault, namely, in his belief 
that the muscular force that a man could exert 
would be sufficient to support and propel him in the 
But for that error, we cannot blame him when 
we recall our own hopeless estimates, not more than 
a quarter of a century ago, of the power required to 
propel vehicles upon highways. 

Mr. Hart has combined an extensive knowledge of 
Leonardo’s life and works with a knowledge of modern 
mechanics, which enables him to add critical notes 
to Leonardo’s observations. He has produced a 
volume of considerable interest and historical value, 
upon the completion of which we desire to congratu- 
late him. 
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|} amounts to 82,254,000 kilowatt-hours. 
‘ : ‘ ;}months the amounts supplied are divided hetween 
nical mind which puts him on a level with those born | 


not greater perhaps than | 


| Diesel engine station ‘per KW. 


representative of | 
devoted | 
Leonardo's | 
note books connected with aviation, and he tells us | 
that it is the first work of its kind to appear in English. | 
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fact | 
that he recognised that the flight of birds is a mecha- | 





Diesel Engines and Hydro-Electric 
Power Stations. 


No, I1.* 


By ALFRED BUCHI, of Sulzer Brothers, Winterthur. 
In order to see what economical advantages are to 
be gained by using Diesel engines in conjunction 
with a hydro-electric works, we shall now consider a 
particular example. It assumed that sufficient 
water power is available from January to September 
to cover all demands for power. From the middle 
of September and in October, November and Decem- 
the Diesel engines must also be put into service 
to deal with the peak loads. The maximum capacity 
of the whole plant amounts to 17,350 kilowatts. 
Of this, the Diesel engines have to take at the most 
5350 kilowatts. The total generated per annum 
In the winter 


Is 


ber, 


the two plants as follows : 


Diesel 
engines. 
K.W.-hour 
40,000 
520,000 
520,000 
410,000 


Hy dro-electri« 
works. 
K.W.-hour 
September 6,810,000 
Oct 980,000 
November 7,940,000 
December 8,070,000 


ober 7. 


Total 30,800,000 - . 1,490,000 
The Diesel plant has to be in service for 1010 hours 
-in September, 96 hours in 12 days; in October, 

336 hours in 27 in November, 320 in 


days ; hours 


(b) 


Fuel oil per ton ee” See 
capacity, 1010 hours work 
ing at average load of 1500 K.W rated 
capacity (see Fig. 2) .. 7” ' 3 
Hydro-electric plant, per annual K. wW. 
Diesel plant, total for 6000 K.W. rated capac ity 
Hydro-electric works total 


quarter 


Total power plant 

When water power alone is adopte vel 

Saving in annual working expenses 
combined plant 

In per cent. of the working e xpe nses of the ombine d P lant 


by ulopting the 


25 days ; in December, 258 hours in 24 days. The 
average load on the Diesel engines is 1500 kilowatts. 
Let us now work out the calculations for two cases : 
Example 1.—The whole amount of power required 
during the year has to be supplied by hydro-electric 
works alone. These works are assumed to be 624 
miles (100 kiloms.) from the point of supply, the power 


factor (cos q) 0.7, and they are constructed for a 


= 
“< 
N 


cosy +7 


ast 
na 
id 


Efficiencies > 
cos 9 * O75 


> 


eae ee 
N 


H 
i 


fnnual Wo 


5 
66/6 
19,920 
88,600 


(a) Cost of Plant 

‘ s 

Hydro-electric works per K.W. rated 
capacity at the works .. 

Hydro-electric works per K. w. 

capacity at point of supply 
Cost of the hydro-electric 

transmission line and transformers 

Cost of the Diesel plant, £16 16s. per 

K.W 


“ it ; 31 
rated 

: 6/12/41 S4/8/l0 
worka, 
932,000 74.000 


100,800 100,800 


Total cost of the combined plants... 1,032,800 864.800 


Total cost when hydro-electric works 


alone ORS 800 


1,332,800 


300,000 224,000 


Capital saved in Example 2 
nh per cent. of the cost of the 


bined plants 


com 
29 oo 25.9 


from the foregoing and from the 


We see, therefore, 
table (6) given below, that by adopting a combined 
plant, the first cost as well as the annual expenses 
are considerably less than when the total demand ha 
to be covered by water power. This is also the cas: 
even when the hydro-electric works can be constructed 
comparatively cheaply, for £31 and less per kilowatt 
rated capacity, and when the price of fuel oil is £5 
per ton and higher. 

In making the above calculations, the total powe: 
works have been taken exactly large enough to cover 
a little more than the maximum demand for power. 
In order to cope with any possible increase in the 
demand, the rated capacity of a power works must, 
of course, be greater, if it be designed in accordance 
with the expected demand. The average load on the 
plant will in that case be smaller, and the advantages 
to be gained by adopting a combined plant will be 
still more apparent. 

Railway Power In order to 


Station, examine 


rking Expenses. 


3/85 31005 bO5 
66/6 6/66 m45 
20,500 1,100 19,920 
S800) S600 73.200 


ta5 
5455 
20 500 
73.200 


93.700 
14.400 


109,100 
126,480 


109.700 
126,480 


93,120 
14.400 


04.500 
lod. ton 


10.700 
11.4 


17,380 16,780 11.280 
” 15.27 '3.8 


the expenses for a combination of hydro-electric 
plant with Diesel engine plant for railway operation, 
let us, first of all, calculate the cost. of erection and 
working expenses of these two sources of power. 

(1) The Hydro-elect ric Station —Fig. 3-—is assumed 
to be on the average 100 kiloms. (about 62} miles) 
from the feeder points of the railway, and power is 


transmitted from the works to the point of use at 


993 


ase 


Transmssion ne | $9000 rei, 


sine (62% miles) 


f 





rmbeoe ea 
p= = <= ~. - 








First Cost of Plant per A.W. rated capacity “So 


“Tre Enconeen 


FIG. 3 FIRST COST 


rated capacity of 20,000 kilowatts, measured at the 


point of supply. 
(a) Cost of Plant 
Cost of the hydro-electric works 
alone (Fig. 1). per K.W. 
Cost of the hydro-electric 
transmission line and 
formers, per K.W. 
Total cost of the whole plant 
(bh) 


works, 

trans 
66/12/10 
1,332,800 


48/10 
1,088,800 
{nnual Working Expenses. 

£ £ 
66/6 5/4/5 
126,500 104,400 
$2,254,000 


Per K.W. ee ae 
For 20,000 K. W. rated capacity. 
K.W.-hours supplied 
Cost per K.W.-hour, 0.318 
Example 2.--The power plant consists of a hydro- 
electric station, 624 miles (100 kiloms.) from the point 
of supply, and a Diesel engine plant situated close 
to the point of supply. 


in pence 


Cos g = 0.7 

K.W. 
Rated capacity of the hydro-electric works 
at the point of supply 


Rated capacity of the Diesel e ngine ‘plant 


14,000- 
6,000 


20,000 
K.W. 


Total capacity 


Covered by water power on the day of maximum 
demand, Decen.ber 19th A 
By the Diesel engines 


12,000 
5,350 
Maximum load, December 19th 17,350 


© No. T. aapoarad . 


£7/12/- 


First Cost of Plant per.W. rated capacity £18/-4- —>4 
OF PLANT FOR AN 


ELECTRIC RAILWAY 


about 80,000 volts. The power factor (cos 9) of the 
system is taken as 0.75. By transforming up from the 
voltage at the bus-bars at the power works to the 
high voltage required for the transmission line, 
5.25 per cent. is lost ; 12 per cent. is lost in the trans- 
mission line, and 5.25 per cent. in the transforming 
down in the sub-station near the point of use A. 
In order to get an idea of the cost of the plant per 

kilowatt rated capacity at the point A, and also of 
the annual expenses per kilowatt-hour supplied at 
the point A, two cases are taken. In the first, the 
hydro-electric plant cost £40 per kilowatt rated 
capacity at the bus-bars at the station, and in the 
second case £32. Fig. 4 shows the calculation of the 
cost of current supplied at the point A to the feeder 
cables. From the tables below the diagrams, it can 
be seen how the calculations were worked out. The 
diagrams and the figures in the first column correspond 
to plant costing £40 per kilowatt rated capacity of the 
hydro-electric plant, and those in the second column 
to £32 per kilowatt. If account be taken of the losses 
arising in the transformers and transmission line, the 
total cost of the plant per kilowatt rated capacity up 
to the point A—é.e., including transformers and 
transmission line—amounts to £63 17s. 7d. and 
£53 16s. respectively. Allowing 9 per cent. for the 
annual expenses of the power station and 11 per cent. 

for the transmission line and transformer station, 

the annual exponses per kilowatt. rated capacity 








Aua. 7, 1925 


THE ENGINEER 


147 





mount in the first case to £6 0s. 3d. and in the 
econd to £5 2s. ld. The bottom part of the dia- 
ams shows the cost of the plant per kilowatt 


above we yet the figures for the intermediate hours 
of working. In addition to these expenses there is 
also, in the case of Diesel engines, the outlay for fuel. 


Calculation of the First Cost of Plant and Working Expenses. 
(Single-Phase Current 60000/15000 Voits) 





(1) Hydre Electric Power. 


per kW- hour at the substation 
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Houm worked © %00wanGee epee 7e 
per annum 
Tee txqw 
/ { Transm l 
Cost of power work 
per KW rated 
capacity L40 £32 
Sub-station \ \ 
Cost of I’lant 3 AU at spacityat A 
tw £32 
lowe i 
r works (5 047 0.880 947) (,, 947 > 0.880.947) 
£50 Ils. 2d t410 9 7d 
t7 12 t7 12 
Frans ion line( |, aA “ 947! “RR “ 07) 
19 2 vl to 2s vl 
it t4 
Pransformet - enue - oa) 
ti4 tel 414 “ol 
lotal per K.W £63 17 7d £53 Gs. Od 
innual Laxpenses per KW. Rated Capacity 
££ « ad £ d 
1. Power works, 9”, fil 3.12 10 
~. Transmission line, 11°, ioe io o 
’. Transforming stations, 11" o 9 3 o 9 ; 
s2€C«<‘ ;S:‘C ss 3 I 
FIG. 4 CALCULATION OF FIRST COST 
rated capacity, and the second part the annual 


expenses per kilowatt rated capacity. In the top 
part of the diagrams the cost in pence per kilowatt- 
hour has been plotted as a function of the number of 
hours worked per annum, varying from 0 to 8760; 
costs are given for the hydro-electric plant working 
at full, three-quarter, one-half and one-quarter load. 
When the number of hours worked is great the cost 
per kilowatt-hour is very low, and it rises in inverse 
ratio to the reduction in the number of hours of 
working, as annual expenses for a hydro-electric 
plant remain approximately the same, whether at 
work for longer or shorter periods. At low loads 
the per kilowatt-hour changes in a similar 
manner, only that it is correspondingly higher. 

(2) In the third, fourth and fifth columns of Fig. 4 
are shown the conditions for a Diesel engine power 
station. Here it is assumed that the Diesel station is 
close to the point of use A, and that current is supplied 
directly at the voltage required in the feeder cables, 
so that no transforming is necessary. The tables 
below the diagrams show how the cost of the plant and 
the annual expenses have been calculated. The 
cost of the complete Diesel station has been taken 
at £18 per kilowatt rated capacity. The cost of 
acquiring a large Diesel station is considerably less 
than that for a hydro-electric works. In calculating 
the annual expenses, interest on the cost of the plant 
has been taken at 7 per cent.; depreciation, when the 
engines are running continuously, at 6 per cent., 
and when serving only as stand-by at 3 per cent.; 
renewals have been taken at lls. 2d. per kilowatt 
rated capacity for continuous working, corresponding 
to the cost of the plant being written off in thirteen 
years, and at 3s. 9d. when it serves as stand-by, 
corresponding to writing off the cost in twenty years. 
Attendance is estimated at 0.0125d. per kilowatt- 
hour for continuous working, or 9s. 2d. per kilowatt 
rated capacity. An allowance has been made for 
lubricating oil and sundries, amounting to 18s. 11d. 
per kilowatt per annum at continuous working and 
to 4s. when serving merely as a stand-by. 

By adding all these expenses together we get the 
total annual expenses shown in Fig. 4, right-hand 
bottom corner. By joining the extreme values at 


cost 


continuous working—8760 hours per annum—and 
also the extreme values when serving merely as 
stand-by—0 hours 


per annum—in the diagrams 
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FIG. 5--DIESEL - ELECTRIC 


third, fourth and fifth coluinns, and also for the plant 
working at full, three-quarter, half, and one-quarter 
load. Fig. 4 shows that the annual expenses per 
kilowatt rated capacity at the point A, when the 
engines serve purely as stand-by, are small and 


. 


increase greatly with the increase in hours worked, 
owing to the consumption of fuel. 

If we compare the values for the hydro-electric 
plant, we see that when the plant is loaded for short 
periods, the expenses of the Diesel engine station 
are lees than those of a hydro-electric works. If we 
insert in Fig. 4 the annual expenses per kilowatt rated 
capacity at point A for the hydro-electric works, 
which has been done by producing horizontally 
corresponding lines a—a, b—b, the points where these 
cut the corresponding curves for Diesel engine power 
give the conditions under which the annual expenses 
of the two types of power stations are the same. For 
all conditions above them the hydro-electric plant is 
the better. If we now insert the points where the 
horizontal lines a—a and b—} cut the expense curves 
of the Diesel station which represent the cost of the 
kilowatt-hour produced by the hydro-electric works, 
we obtain in each diagram boundary curves, the 
lowest of which corresponds to fuel costing £4 per 
ton, the middle one to fuel costing £5 per ton, and the 
highest. to fuel costing £6 per ton. Under all con- 
ditions of working situated above these boundary 
curves the Diesel engine plant works more econo- 
mically than the hydro-electric plant. Under all 
conditions situated below these curves the contrary 
is the case. Let us take, for example, the case where 
the hydro-clectric plant costs £32 per kilowatt rated 
capacity. 

We see here that with fuel at £5 per ton and with a 
load on the plant such that full power has to be de- 
veloped for only 1300 hours per annum, a Diesel station 
works just as economically as a hydro-electric plant. 
If the plant is fully loaded for a smaller number of 
hours, the Diesel station can supply electric energy 
cheaper than the hydro-electric plant. When the 
plants are only partly loaded, the point of equal con- 
ditions for the two plants occurs at a still greater 
number of working hours. 

It is therefore evidently worth considering com- 
bining the railway power plants with each other, in 
such a way that the hydro-electric plant can supply 
the approximately uniform load required for long 
periods of time, whilst the Diesel engines, situated 
near the principal feeder points, can be called on to 
cover the peak loads, which are particularly pro- 
nounced in railway work. 

lf we should desire to form an idea of the amount of 
power supplied in the course of the year, we must know 
how the amount of traffic varies during the year. 
These data can be worked out from the available 
statistics. In order to make the example as simple 
as possible, in conformity with the purpose of the 
present paper, it has been assumed in working out the 
following calculations that the maximum traffic 
has to be dealt with on ninety days in the year and 
average traftic on the remaining 275 days. 

The maximum tractive effort of 15,050 horse-power 
at the periphery of the driving wheels corresponds 

15,050 


to a 
1.36 x 0.7 


15,800 kilowatts at the feeder 


points. The factor 0.7 represents the efficiency of 
power transmission from the feeder to the 
periphery of the driving wheels, and therefore includes 


points 





STATION AT THE ENYE AUTONOMO VOLTURNO, NAPLES 


all losses in the overhead wires and in the electric 
locomotive. But every railway power station must be 
able to supply a certain surplus of power in order to 
be able to cope with any unforeseen increase in traffic. 
Let us assume, therefore, tliat the railway power 
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station is large enough to be able to supply 17,000 
kilowatts at the feeder points. 

We shall now calculate the costs of installing and 
working a railway power plant worked by water 
power only and a combined plant—a hydro-electric 
plant in conjunction with Diesel auxiliary plant. 

The hydro-electric station is assumed to be on an 
average 62} miles (100 kiloms.) from the feeder points, 
and the Diesel engines installed in the neigh- 
hbourhood of the feeder points. By planimetry of the 
given curves, we find that in the case of maximum 
traffic, 152,800 horse-power hours at the periphery of 


are 


152.800 P 
the driving wheels, — = 160,500 kilowatt- 
1.36 0.70 


hours are to be supplied daily at the feeder poimts ; 


vay t’ 


hi) ily 


First cost of plant per K.W. rated capacity 
Hyvdro-electric works alone ; 
Hydro works transtiisste 
formers (Fig. 4) 
Total cost of plant 
Annual working expense 
K.W.-hour at 


(1) 


electric node wed) trates 


(2) 


Cost per 


spacity, 17 


Water power 
Dix 


el station 

(1) First cost of plant per K.W. rated capacity 
Hydro-electric works 
Hydro-electric works 
Diesel station per K.W. rated capacity 

Total first cost of hydro-electric works 
Ot Diese! plant 


transmission line and transformers 


lw 
b 


Combine 


Cost of fuel oil per ton - 

Diesel station per K.W. rated capacity at feeder point A 
(see Fig. 4), quarter load, 1010 hours yearly. . 

Per annum je 2 . ae) “.., 4 ° 

First cost of hydro-electric works per K.W. rated capacity 
at works ° . o° 

Annual expenses hydro-electric work 

Annual expenses Diesel power 


£16 


16, 


£R0, 


annual expenses 


Comparing the cost of the plant for the two different 


t Railway Power Station 


63.200 


ean be put into service at any time at a few minutes’ 
notice in case of breakdowns in the hydro-electric 
plant, transmission lines, &c., or in case of an un- 
expected shortage of water. It is a very important 
point worth noting, that with a combined plant the 
certainty of being able to maintain a constant supply 
of power is considerably increased. 

As an example of the use of Diesel engines in con- 
junction with hydro-electric works. a photograph of 
the Diesel electric station of the Ente Autonomo Vol 
turno at Naples is reproduced in Fig. 5. This company, 
which supplies electric energy to shipyards and private 
consumers, and also to the Arsenal at Naples, was 
formed in 1912 for exploiting the water power obtain- 
able from the river Volturno. ‘The Diesel plant, 
which is situated near ¢he place where electric power 
W. at the Feeder I’ on the Line 
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65.600 
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ww 16th 


low £70,500 £80 300 £80 620 £71,020 


cases, we have 


First Cost of Plant 


H ydro-electric works per K.W. rated capacity at the works 


(1) Only water power : 
’) Water and Diesel power 
r(2)a 
of (2) 


mt. fc ompared with (1 


In per cent 


tnnual Work 


Cost of fuel per ton L 


1) Only water power 


Water and Diesel power 80, 


Less annual cost £22. 


Ir 


, 


per cent. of 


in the case ef normal tratte, the amount its 120,670 
120,670 
1.36 0. 


horse-power hours 126,800 kilo 


40 
watt-hours. 

During a year there has to be supplied :-—For 
maximum traffic, 90 days, 90 160,500 = 14,400,000 
kilowatt-hours ; for average traffic, 275 days, 275 

126,800 34,860,000 kilowatt-hours; total 
annum 49,260,000 kilowatt-hours. 

Wesee from the above tables that the combined plant 
is much more economical in working than the hydro- 
electric works alone. The line Basle—Olten—Lucerne, 
for which these tables have been worked out, 
carries a’ good’ amount of traffic. If we have to deal 
with a line with less traffic the peaks or the variations 


in the demand for power will be still more pronounced, 
so that the conditions for working a Diesel plant in | 


conjunction with a hydro-electric plant will be still 
more favourable. 


Diesel within 


power stations can be erected 


comparatively short time, whilst, on the other hand, | 


the construction of hydro-electric works will require | 
several years. When electrifying a railway system it 

is therefore possible to meet the increased demand for 

power much better by adopting Diesel engines rather 

than water power. The rate of depreciation taken 

in the calculations allows thé cost of the Diesel power 

stations to be written off in a comparatively short 

time—about thirteen to twenty years; for hydro- | 
electric stations, on the other hand, one hundred years 

has been allowed. 

From what has been said it can be seen that the | 
adoption of Diesel engines for taking the high peak 
loads has many advantages over the use of water 
power, as regards both the first cost of the plant and 
the annual expenses. In addition to that, when | 
Diesel engines are incorporated in a power system | 
there is a constant reserve of power at hand whic h| 
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| is mostly required, was originally intended to act as an 
| auxiliary and stand-by for the hydro-electric station, 
which is about 56 miles from Naples, but it was used at 
first for continuous working until the hydro-electric 


| works were completed. The plant consists of three 
1500 brake horse-power Sulzer two-cycle Diesel engines 
driving three-phase alternators of the fly-wheel type. 








Legislation and Industry. 


Wer reproduc e below a portion of the valedi tory address 
of the retiring President, Mr. T. G. Otley, of the South 
African Institution of Engineers, which was delivered at 
the annual general meeting of that body in June last. 

** A matter which must give us all food for thought is the 
future of the youth of this country who are being trained 
in such very large numbers to fill positions which do not 
| offer themselves. The schools and colleges are turning out 

students who have matriculated, the trades schools and 
engineering establishments are turning out apprentices 
wholesale, and the universities are turning out men who 
are trained for all the professions, and it is one of the most 
serious problems as to how positions are to be found for 
these young men. Without wishing to touch on politics, 
there can be little doubt that the tendency of modern 
legislation, not only in this country, but throughout the 
world, is by acts of legislation to create and multiply 
Government employees to carry into effect the Acts placed 
upon the Statute Book, some of which have little justi- 
fication. The world is becoming over-legislated, and, while 
T would be the last to deny that some proportion serve a 
useful or even essential purpose in the economy of things, 
yet it would almost seem as though Governments delight 
in creating legislation which has the effect of increasing, 
and unnecessarily increasing, the numbers of non-producers 
who are paid out of public revenue : in other words, they 
are a burden on those of us who have to work, and par- 
ticularly does this seem to be the case with the mining 


industry. 


| “Tn passing, T may express the opinion that the mining 
industry, taken as a whole, is one of the most considerate 
and generous employers in the world, and this not only 
in the rates of wages paid, but as regards conditions of 
service, paid holidays, welfare, compensation, and so on 
I agree that compensation for the occupational disease | 
imposed by the Government and cannot altogether |» 
placed to the credit of who control the mining 
industry, but they have no reason whatever to be ashamed 
of their record even in this respect 

**T have previously remarked that the effect, if not t/ 
object, of legislation is to increase the cost of production 
and one can only assume that Governments do not reali 
the effect of this upon industry and upon employment ar 
unemployment. The higher the cost, the less the volun 
of production is bound to be, and the fewer the num» 
of men who will be employed. Legislation which interfer: 
with private enterprise or restricts the liberties 
activities of the individual, is bound to increase the cost 
of production and reduce the purchasing power of t! 
people, and that over-worked geometrical analogy, t! 
Cost of living rises, ar 


those 


ar 


vicious circle, can be applied 
this, in turn, involves artificially high rates of pay, whi 
re-act again the cost of production and limit t! 
volume of output. 

** The true function and end of Government is to increa 
the average happiness and prosperity of the people, an 
to frame and administer laws with this object m view 
and, except in special cases, it should not be the function o 
Government to take upon itself executive powers Ir 
other words, State enterprise, with very few exceptions, | 
an economic mistake. The country which is making thy 
most rapid progress to-day is the United States of America 
industrial freedom and wher 
the Government take on industrial executive 
functions, although there the mistake race 
during the war, of building and running State shipping 
which has proved one of the most expensive failures on 


tLpon 


where there is the greatest 
does not 


even was 


rec ord. 

A further fa h makes for 
production and industrial depression, and one that is litth 
realised almost overlooked, the type of 
specification which is so frequently issued by consulting 


tor wit increased cost 


or entirely is 
engineers, Government Departments, railways and othe: 
[t to a point of 


organisations thei 


large organisations seems be almost 
honour with to 
standards, with which the material that they 
has to comply, both as regards section, chemical analysis 
and physical tests, the result being that the British manu 
facturer suffers when compared with his 
continental One has only to 
Britain and 


have own 


some 


are ordering 


very seriously 
competitor 
visit the large and m 
see the small army of inspectors representing the various 
British and colonial ernments and railways and to 
know the variety of tests with which the material has to 
comply to realise that ime the 
Tin 


have 


or American 


steel ironworks Creat 


roy 


these charges must, agyure 
vate, amount to an enormous sum of money Various 
Great Britain dome 


t. but railways in particular 


mstitutions in 
yeornan service in this 
are conservative and appear to prefer their own standards 
which have been drawn up by 

\ of the 
the saying that 
producing 


engincering 


resp 


and specifications to thos: 
the Standards 
London T 
“on every 
Rolls-Royees where 
Fords. Everything is made more expensive than it need 
be.” He sav that 
cations are apt to be drafted not from any intelligent 
but from a determina 
work and 


Committees correspondent 


summarised by 


Mes portion 


life 


‘ ompettitors 


we are 


content 


branch of our industrial 


our are with 


goes on to our consulting engmeers 
precrutt 
msideration of the « 
to the finest 
materials procurable Ln the 
both in Great Britain and in this country, engineers should 


practise economy in their specifications, take an intelligent 


ircumstances, 
and expensive 


interests of national economy, 


tron have most 


interest in manufacturing problems and actively encourage 
the standardisation of cheaper processes and products. 
This, of course, calls for co operation between engineers 
and manufacturers, which in the past seems to have been 
deplorably absent.” 








LE.E. WIRING REGULATIONS (BUILDINGS). 


CAREFUL consideration of the comments and suggestions 
made in connection with the eighth edition of the Institu 
tion of Electrical Engineers’ Regulations for the Electrical 
Equipment of Buildings, issued about a year ago, has 
indicated to the Wiring Rules Committee of that body 
that much of the criticism which has arisen has apparently 
been due to misunderstandings of the objects underlying 
This point will be dealt with in the 
wording of the clauses in 


some of the clauses 
next revision by amending the 
question. A few amendments have, however, been con- 
sidered by the Committee to be of sufficient urgency to 
warrant their immediate publication, and, on the recom 
mendation of the Committee, the Council has decided to 
issue them in the form of an alteration sheet 

Other amendments not materially affecting principles 
are under review, including those arising in connection 
with the difficulty experienced in some cases in wiring 
standard plugs with flexible cords and cables of the sizes 
recommended in the regulations. This matter is still under 
consideration jointly by the Institution and the B.E.S.A. 
from the point of view of whether it is preferable to alter 
the I.E.E. rating of flexible cords and cables or to amend 
the dimensions of standard plugs 

In connection with the alteration to Condition (xviii.) 
in Regulation 87, Class ll, it has been urged that screwed 
steel conduit fittings with British Standard 
Specification No. 31 are unnecessarily heavy and costly, 
and the B.E.S.A. has accordingly been asked to reconsider 
this specification. Pending the revision of the specifica- 
tion, the regulations do not require conduit fittings to 
comply with it. 
Copies of the alterations can be obtained on application 
to the secretary of the Institution, Savoy-place, Victoria 
Embankment, London, W.C. 2. 


complying 





Mersey Tunnel, 
been passed hy u 


Tun for the construction of the 


which about £5.000.000, hha 


m to cost 
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South African Engineering Notes. 


Mining Tender Rejected. 


‘The tender of Sir J. B. Robinson, to lease the area 
known as the Geduld extension, on the Witwatersrand, 
with a view to sinking shafts and equipping the property 
with machinery and plant to work the gold reefs believed 
to underlie it, has been refused by the Union Government. 
Che refusal has come as a great disappointment, for it is 
estimated that the amount which would have had to he 
expended to bring the mine to the producing stage would 
have been very close to two millions sterling, and that 
expenditure would have been of immense benefit to Johan 
nesburg and the district ; in fact, the whole country would 
have felt the stimulus. Besides this consideration there is 
the fact that some mines are nearing their end —some quite 
It 


, or 1927 at latest, will see the present pro 


vlosely-—-and no new ones are being opened is esti 


mated that 19: 
duction pass its zenith and begin to decline. 





Even if new 
mines were started at once, it would be nearly five vears 
before they would be producing, so the outlook for the gold 
mining industry and the continued prosperity of Johannes 
burg and district is not over bright. 


Gould Automatic Couplers. 
The t 


to adopt gradually 


Railway Administration has decided 
Gould 
Three hundred of the 50-ton coal wagons 


fitted 


nhion 
automatic couplers for all 
oods wagons 
Natal, 
accordingly, and similar action will be taken as regards 
all The 50-ton n Natal 


first receive attention and then the 40-ton bogie wagons, 


in recently placed in service, have been 


new wagons coal wagons 1 will 
and so on, until in the course of a few years it is hoped 


all the 


to clumunate existing bell buffers 


A Record Sinking. 


At the end of December the « vlinders of one of 
the the bridge over the { River, Natal, 
had been sunk to 140ft. without rock, which is 
understood to be a record in South 


Natal’s Coal Trade. 


1924 was a record year for the Natal collicries, the 
total production in Natal being 4,206,255 long tons, of which 
2,430,196 were shipped'at Durban. Natal’s coal output for 
the month of Mav last was the largest produc tion recorded 
October last. sold for the The 
total quantity of coal sold was 433,000 tons, and the value 
7d 

Tn so far as by-products are concerned, 
so converted, and they produced 6201 
3 callons of tar, and 86 tons of sulphate 


piers of meen 
reaching 


Afric 


a 





in and highest value 


realised was £164,000, which meant a value of 7s 


per 
ton at pits mouth 
13,661 


tons were 


15.07 


of coke, 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Resting. 


Ho.mmays have been general in the iron and steel 
and engineering industries of the Midlands and Stafford 
shire throughout the whole of the past week, and little 
Indus 
trialists are resting, and getting in a store of fresh energy 
to help them over the difficult times which undoubtedly 
in this such an unsatis 
factory condition that iron and masters will 
every assistance when they return to the mills, if they are 
to keep their plants In the steel department 
producers are none too optimistic as to the immediate 
future, but the tone of conversation is brighter than it has 
been in the past, and there are some small evidences of 
“reater activity in this department for the autumn. Iron 
masters do not speak cheerfully of the outlook in their 
Order books are extremely thin, and 
| unless additional business comes in before the holidays 
end, there little work on which to make a start 
The temporary settlement of the conflict in the 
industry is welcomed, though not necessarily acclaimed 
In work will be the Midlands on 
Monday, but at other works the 
Wednesday or Thursday next. 


business of any description has been transacted 


lie ahead Industry area is in 


steel need 


in operation. 


branch of industry 


will be 


coal 


resumed 
holidays 


u 


SUING CASES 


Steel. 





Midland engineers are taking a long holiday, and, 


for the being. the demand for steel is negligible. 
On ‘Change in Birmingham to-day—-Thursday—-very few 
| lots changed hands, and those at last week's prices. A 
fair aggregate tonnage ol Wats 
given out prior to the holidays, but all the large work has 
been kept back, and steel masters are hoping that some of 


it will come on to the market very shortly 


Lirias 
steel 


small constructional 


This business, 


with the naval contracts and some shipbuilding work in 
prospect, should at any rate ensure greater activity in 
the autumn Steel prices continue somewhat variable, 


The £8 10s. 
tion for small bars is not rigidly adhered to, though rollers 
are able to buy continental billets at from £5 15s. to £6, 
while Welsh billets are not more than £6 10s. The price 
of £10 10s. for English wire rods has been reaffirmed, rods 
rolled from continental material being £9 10s. The finished 


and competition for business is keen. quota 


wire trade is quiet, and business in Staffordshire hoops 
at £11 10s 


at works is inconsiderable 





of ammonia In the preceding month, April, the out put 


was 414,000 ton und in March it was 366,000 tons. 








SIXTY YEARS AGO. 


ongratulating ourselves that a disastrous clispute 


is interesting to discover that while to-day we are 


the 
for the time being at all events, 


n 
wiomimning industry has, 


been avoided, so, too, sixty vears ago strikes, their cause 
and their prevention, were providing a momentous topic 


The and lock 


industry, involving 200,000 men, and 
° 


of discussion 
tin 
estimated loss to the country of a million sterling, had just 
clied away, and in our of August 4th, 1865, we dis 
cussed the cause and cure of the industrial disputes that 
had strife and loss to the 
country since the early years of the century. Beginning 
with the great *‘ turn-out ” of the Manchester spinners in 
1810, we traced the history of strikes in this country in 
brief outline. The repeal of the Combination Laws in 
1824 left the to for the sake of 
settling rates of pay, hours of work, output, and so forth. 


last echoes of a great strike 


out m iron in 


issuc 


at frequent intervals brought 


workman free combine 
Che previously secret societies gave way to openly organised 
trades unions, and with “* legalised free trade in labour,” 
as it was called, strikes increased in frequency and extent 
Some, including Nasmyth, held that strikes produced more 
of good than of evil in that they served to stimulate inven 
Among the labour-saving appliances, the introduc 

tion of which was directly traceable to the impetus supplied 


tion 


by strikes, were, it was recorded, Robert's spinning mule, 
the machine; the planing machine, the 
slotting machine, and Nasmyth's steam arm.” We 
held,. however, that strikes and lock-outs were simply 
civil wars carried on for the sake of money and that they 


wool-combing 


were as futile as real war, and as often ended in the mutual 


ruin of the combatants. Their aggregate influence 
amounted to the dimensions of a great national calamity, 
vet it was very surprising to find, we wrote, that no 


legislative means had been advanced with the object even 
of checking the tendency to enter upon them. Lord St. 
Leonards had made an attempt in that direction, but his 
Bill had been thrown out of the House of Lords in the last 
Phat Bill sought to establish “ councils of con 
formed of an equal number of masters and men 


SCRS HON 

ciliation 
more than ten or less than two of each—together 
with an independent chairman. The councils were to be 
the Home Ser retary and to 
power to enforce their awards by application to a justice 


not 


licensed by were be given 


of the peace They were to be elected by registered 
voters, and were to hold office only for one vear No 
counsel, solicitors or attorneys, it was specified, were to 
be allowed to attend any hearing before a conviliation 
council The Bill was worked out to the smallest detail, 
even the form of oath to be administered to witnesses 
being set forth. We thought Lord St. Leonards’ Bill, 


although it had failed to secure Parliamentary «pproval, 
deserved the consideration of workpeople and employers 
alike Very favourable opinions had, we noted, been 
expressed upon it by the National Association of Miners, 
and among the North Staffordshire workmen the estab- 
lishment of of arbitration regarded with 
approval. It may be added that voluntary conciliation 
boards came into existence towards the end of the century, 
and that it was not until 1896 that Parliament recognised 
the Government's duty to take any active hand in the 


courts was 


Pig Iron. 


Business in pig iron is practically suspended for 
A number of sales have recently been made 
stocks were very low, but 
Prices have become rather 
3 and £3 10s 


Smelters are 


the time being 


to founders and others whose 
these orders have now ceased 
£3 for Northamptonshire No 


Derbyshire being tolerably firm rates. 


steadier, Os 
tor 
happy to know that the fuel question is settled for a time, 


u 


and they anticipate improved buying when the consumin 
works open up again after the holidays. 


Finished Iron. 


The Staffordshire finished tron trade is marking 
time, and the prospects are that it will continue to do so 
for some time to come, for the keen competition trom the 
Continent and the increasing use of steel for work ordinarily 
The effect of the last reduc 


25 per cent. in 


made of iron does not lessen 





tion in bar iron prices is seen in the drop of 
ironworkers’ wages as the result of the ascertainment of 
the Wages Board for the May-June period. The marked 
bar department is maintained at a tair level of activity, 
but the market for Crown quality bars and nut and bolt 
and fencing bars is exceedingly quiet Even at the low 
price of £6 17s. 6d. to £7 the call for Belgian No. 3 iron is 
a fact which indicates the state of the consuming 
industries in the Black Country, for there is no activity im 
the sale of Staffordshire nut and bolt bars, for which the 
price is £11 7s. 6d. Wrought iron gas tube strip is in but 
small demand, increasing quantities of steel material being 
the of its comparative 


cheapness. 


not large, 


used by tube works, on account 


Sheets. 


The galvanised trade 
improven ent, and makers have been enabled to raise their 
basis for 24 gauge corrugated sheets to £16 2s. 6d. Some 
firms whose order books are well filled quote higher figures 

up to £16 10s, Orders are coming regularly from South 
America, especially the Argentine, West Indies and various 
parts of Africa 


sheet continues to show 


Preferential Railway Rates. 


To none in the country are cheap transport rates 
more essential than to the Midland mamufacturer. The 
trades are largely export and railway rates have usually 
to be paid both on the raw material and the finished article. 
If the Midland industries are to hold their own, then they 
must have cheap transport facilities. It is vital that the 
preferential railway rates now enjoyed should not be lost 
to the producing districts of Birmingham, South Stafford 
shire and East Worcestershire, which have always been 
treated as more or less of a unit for the purpose of railway 
rates compilation. Manufacturers in the area labour under 
serious disadvantages where export business is concerned 
in comparison with competitors nearer the seaboard. 
There are, therefore, they hold, pressing reasons why 
railway charges should continue to discriminate in their 


favour. Any substantial increase might prove fatal to the 
revival of the South Staffordshire iron trade, which is 
hoped for when conditions become more settled. Un- 


fortunately, the idle blast-furnaces, in the Black Country 
have complicated the negotiations now proceeding between 
the South Staffordshire ironmasters and the railway com 
panies th of favourable 


on subject of the continuan: 





promotion of industrial harmony, 





rates Which the trade has long enjoyed. As a condition of 


will extend to | 


the retention of particular rates, the companies naturally 
insisted that it should be proved in practice that traffic 
at the rates in question came on the rails. In normal times 
the condition would have presented no difficulty to iron 
masters. With the iron and industries suffering 
from severe depression, however, there has been no oppor 
tunity to make use of a number of the rates. Producing 
firms have, consequently, felt not a little anxiety lest the 
railway companies should place a strict interpretation upon 
the understanding, which would involve the automatic 
disappearance of rates likely to be of great service in the 
event 


steel 





of a trade revival. The situation called for sym 
pathetic handling, and it has been met by the railway com 
panies in a reasonable spirit. Recognising the abnormal 
position they have offered to receive lists of rates desired 
to be retained, which, in ordinary circumstances are live 
rates, but which have not been used since the beginning of 
last year, and are unlikely to find use while present trade 
conditions persist. The matter now having the atten 
tion of South Staffordshire lists will, 
when presented, be examined, and notification will be 


lrolunasters, and the 


given by the companies of anv rates which the y would 
not be prepared to re-adopt as exce ptional rates, 
Birmingham Exports to U.S.A. 
The American Consul in Birmingham has just 


prepared an interesting return of the exports from his 
district to the United States for the quarter ending with 
June, and it is gratifying to note that this shows a sub- 





stantial increase in the value over the corresponding quarter 


lof 1924. The return shows that the exportation of 
| machinery and vehicles more than trebled in value, namely, 
| from 27,960 dollars last year to 87,512 dollars in the quarter 


ended June Brass manufactures increased from 53,892 
dollars to 67,641 dollars ; steel sashes, from 41,526 dollar 
to 58,857 dollars ; and miscellaneous iron and steel 


! manu- 
factures, from 126,634 dollars to 143,152 dollars. 


Chain and Anchor Trades. 


Mr. C. H 
Chainmakers 


Stitch 
and 


The statement which made at 
the annual of the Strikers 
Association at Cradley Heath last week as to the position 
ot the 
Interesting one 
sion in the shipbuilding and engineering industries is bad 
for the chain trade, and the present position in those trades 
is produc ing a percentapye of unemployment in the chai 


meeting 


and anchor trades was an and 


It has always been realised that a depres 


chain important 


making shops “ hich has not heen equalled for Somme year %. 
Mr. Stitch stated that in the shipbuilding trade more than 
31 per of the men were registered as totally un 
employed ; the the engi 
neering industry was quite as bad, and in the chain trade 


cent 
branches of 


position in many : 
the unemployment reached the appalling figure of nearly 
35 per cent. Internally, as a result of the general depres- 
sion, the trade was much worse off than im pre-war days. 
In 1913 ot amounted to 
34,000 tons, whereas in the first six months of 1923, only 


7039 tons were exported, 8604 tons in the same period of 





exports chains and anchors 


1924 and 8128 tons in a similar period this year. 


Midland Ironworkers’ Wages Reduced. 


Wages of puddlers in the iron and steel mills of 
the Midlands and Staffordshire, which are regulated by the 
sliding scale under the Midland Lron and Steel Wages Board, 
have been reduced as from August 3rd by 2) 


per cent 


At the last ascertainment there was insufficient change 
in the selling price of iron to warrant any change in 
wages, but since then prices have fallen further, and 
puddlers’ wages have accordingly depreciated to 624 per 


cent. above the pre-war basis of 13s td., and at this figure 


they will remain until October 3rd 








LANCASHIRE, 
(From our own Correspondents.) 
MANCHESTER 
General Conditions. 


luv markets here dre all rather quiet this week 
im consequence of the holiday, and the fact that a good 
many large establishments in the steel trade are closed 
during the whole week. 
felt with regard to the coal position, and it is generally 
assumed that there will now be no more trouble until next 
spring; but mixed with this relief there is considerable 
apprehension as to the ultimate consequences 


There is a cortain amount of relief 


of a settle- 
ment obtained on such terms. The real causes of the trouble 
are, of course, untouched, but the deep-seated diseases of 
camouflaged " for the time being. 


our industrial life are 
The coal trade having got assistance, who is to be the 
next applicant, and im what way will the assistanvo be 


obtained 


Metals. 


The slight set-back in copper and tin seems to be 
over, and these markets are again strength, 
They are, of course, not very dependent upon British trace 


gathering 


were an upward movement 
now would be impossible. The condition of industry in 
other parts of the world is much sounder than it is here, 
Aw 


comparison with other metal 


or consumption, for if the y 


and copper and tin are sustained by it for copper, the 


prices are still quite low in 
prices 
the present year there is no reason to doubt the soundness 
of the present upward movement. Of course, if it should 
go too fast or too far it may probably receive a check ; 
but it may be said that anything under £70 per ton for 
refined ingot copper is a fairly low price as things go. It 
corresponds with a 60s. level for pig iron, and in spite of 
the poor condition of the iron trade we have not yet got 
down to that price. The decision of the Government to 
spend 30 millions during the next few years in the develop- 
ment of the telephone business is taken as a favourable 


, and if the output is regulated as it has been curing 


point for copper, as it will give a fillip to electrical work 
throughout the country, and copper ts also likely to benefit 


by the steady growth of German recovery. The hindrance 
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there is mainly a question of credit, and no doubt this is 
to be overcome. Here a fairly cheerful view seems to be 
taken of the future of copper, and consumers are inclined 
to buy; but, of course, the actual consumption in this 
particular district cannot be very large until there is a 
revival in the engineering industry. The scrap metal trade 
remains very dull and quiet, and dealers still offer only low 
prices for copper and gun-metal scrap ; nevertheless the 
feeling this week seems to be less depressed than it was last 
week. The recovery in tin is generally taken. to mean 
that the position is sound, and it is generally admitted 
that there is considerable underlying strength in this 
market. Many people here are now again predicting a 
£300 level for tin before the end of the year. and unless 
something unexpected happens this does not seem to be 
altogether unlikely. English refined tin has been taken 
recently for New York. The demand for lead remains very 
large, and the market is again showing great strength. 
The upward movement in lead prices has been fairly steady 
since the end of April, and-some people think it is time for 
acheck ; but one doubts whether there is much probability 
of cheaper lead just yet. When the last rush upwards 
towards £40 took place it was largely speculative, but 
speculation does not seem to have begun yet, and it 
usually comes at the top of a market. 


Pig Iron. 


There is not very much business being done this 
week in the Manchester foundry iron market. Probably 
many of those consumers who bought forward in fear of a 
coal and transport strike are now regretting that they did 
not wait, although there does not seem to be any immediate 
probability of lower prices. We have, of course, yet to 
see whether the Government guarantee against loss to the 
coalowners will lead to lower prices for fuel. The theory 
was that unless lower prices could be taken fuel could not 
be sold in sufficient quantity. Hence it is possible that 
blast-furnace coke may yet be cheaper, and in that case 
probably pig iron will be cheaper, although it is doubtful 
whether much more could be sold just now whatever the 
price. ‘This week sellers of Derbyshire iron are still quoting 
77s. td. pe> ton delivered in Manchester, but some mer- 
chants say that they ean buy at a little less. Probably 
this is true so far as Lincolnshire and Northamptonshire 
iron is concerned, for if these irons have to be sold in any 
large quantity in the Manchester district some price 
inducement may be necessary, more particularly in the 
case of the Northamptonshire brands ; but inquiries for 
foundry iron do not seem large enough to induce sellers 
to make large concessions. Most of the business this week 
appears to be for small lots for immediate use. There is 
only a-very poor demand for forge iron, and, of course, 
this trade cannot recover until the forges are able to sell 
their bar iron more freely. For Scotch pig iron there is a 
restricted demand from some founders who still like to 
use a little for mixing with the local irons; but while the 
price remains at 96s. 6d., or practically at 20s. above the cost 
of the ordinary pig, one cannot expect that much will be 
used. Hematite from the East Coast is fairly moderate 
at a little under 89s. per ton. 


Steel. 


The market for steel is dull and weak and tiere is 
very little business going on here. Buyers are not yet 
satisfied that prices are safe, even when considerable 
concessions are made. The nominal price in Manchester 
for joists and angles is £8 5s. per ton, but it is said that 
business can be done at £8. Steel plates are less easy to 
sell than sections, and even at £8 15s. per ton very little 
interest is taken in them. There is said to be a little better 
demand for steel bars, but one doubts whether anything 
serious is being done in this department. The steel busi- 
ness is certainly in a condition which needs assistance as 
much as any industry in the country. 


Scrap. 


There is till a moderate demand from the forges 
for good lots of heavy wrought scrap iron and no change 
in the prices paid, but the demand for steel melting scrap 
is very weak. Sheftield consumers are not open to any 
extent this week, but Lancashire dealers are still paying 
50s. per ton or thereabouts on trucks in the expectation 
that the demand will improve when the holiday season 
Cast scrap is quiet and ironfounders can easily 
72s. td. to 75s. for good quality. 

still and is held for 


is over. 
buy all they want at 
Textile scrap however, 
82s. id. per ton delivered. 


Is, scarce, 


BKARROW-LN-FURNESS. 
Hematite. 


It is too early to anticipate the result of the 
Government's action regarding the coal trouble, as the 
holidays are certain to interfere with immediate develop. 
ments. There can be no doubt that the threatened stop- 
page of the coal industry caused many customers to hold 
off altogether or only to place orders for small parcels 
of mixed Bessemer numbers just sufficient for their imme- 
diate wants. In a week or two it is expected that there will 
be a better demand, and this improvement may lead to 
one or more furnaces being put in blast. The stocks at 
the various works have been reduced, but there is still 
some to clear. In Cumberland the iron industry received 
a set-back by the men in the Lowea pit coming out, and 
that has interfered with the iron and steel departments. 
The trouble will not last long now that the coal trouble is 
temporarily smoothed over. There have heen a few ship- 
ments of pig iron from Barrow, including a part cargo for 
Kobi and Antwerp. Ingot moulds have also been shipped 
from Barrow, together with some pig iron to Llanelly. 


Iron Ore. 


Generally speaking, the iron ore trade is very 
quiet, as one might expect from the state of the local iron 
trade. The Cumberland pits have been best engaged and 
the outlook now is slightly better, as the demand is likely 
to increase in the early future. The imports of foreign ore 
have been very restricted of late, but in them, too, there 
may be an improvement soon, 





Steel. 


The state of the steel trade is not very good. At 
Workington the rail and sleeper mills have still work to do. 
They have been checked slightly by the mine stoppage. 
but they will soon be at work again completing orders held 
at present. The prospect in Barrow is slightly better and 
there are signs that the rail mill may be engaged in a few 
weeks. The hoop and small section mills are well off for 
orders. 

Shipbuilding. 

The Cunard liner Carinthia is now complete and 
leaves this week for her trials prior to taking up her duties 
from Liverpool. ‘This fine ship is due to sail for. New York 


about the 22nd of this month, and she is scheduled for a 
world’s tour in October. 








SHEFFIELD. 
(From our own Correspondent.) 


Marking Time. 


THe clearing away of the clouds which overhung 
the coal world has naturally come as a relief to Sheffield 
as to the country at large, and there is a feeling that the 
prospects of the steel trade are better. No improvement 
is to be reported at present, however, and the actual 
position may be described as one of marking time. Many 
of the works are closed for the whole of the week, as a 
custom is growing up of concentrating holidays of both 
workmen and staffs in this particular week of the year. 
Those establishments which are at work are carrying on 
on about the same scale which has prevailed recently 
Melting operations at the open-hearth plants have not 
been suspended, but their extent is severely limited. All 
through July the production of heavy semi-manufactured 
stee! was at a low ebb, and it shows no tendency to expand. 
There is no improvement in the pig iron position. The 
large mills engaged in the rolling industry are doing badly, 
but those working for hire are booking a stream of small 
orders which keep them moderately employed. 


The Engineering Side. 


The railway steel departments continue to enjoy 
a considerable amount of activity, although the quantity 
of work coming forward is not sufficient to keep them fully 
employed. The automobile industry is one of the city’s 
best customers, and is taking large quantities of stampings, 
as well as supplies of special steel, and another of the city’s 
valuable feeders is the electrical industry. Sbheffieid, in 
fact, owes a great deal of its present state of comparative 
activity to the demands of the three branches of trade 
referredto. The heavy engineering foundries are very short 
of work, but manage to carry along on orders of small bulk, 
which continue to come in. The crucible steel trade is 
still in a very depressed condition. On the other hand 
many of the tool trades, particularly files and saws, are 
well employed. 


Cutlery and Plate. 


The aggregate output in these branches is still 
large, but the general condition of the trades is very un 
satisfactory. The orders are very unequally distributed, 
and prices are so severely cut that many well-known firms 
have difficulty in obtaining enough work to cover expenses. 
Anxiety is being felt with regard to the purchases for the 
Christmas trade in Australia and New Zealand. These 
purchases, which are the largest of the year, are usually 
placed before the end of July, but this year the London 
shippers are holding them back, and so far very little work 
in connection with the seasonal trade has been placed. 
It is still hoped that orders on a large scale may be given 
out, but, unless that is done very soon, delivery in the 
Antipodes in time for the Christmas sales will be a matter 
of great difficulty. 


A Nottinghamshire Coal Find. 


The sinking operations which the Butterley 
Company have been carrying on at Ollerton, in North 
Notts., since November, 1923, met with a gratifying success 
last Saturday, when a top hard seam was struck in No. 1 
shaft. The seam is 6ft. thick, and is said to be of excellent 
quality, with a good roof. The depth is 1578ft., which is 
regarded as very reasonable, and of gréat advantage for 
the successful working of the colliery. The sinking in the 
coal measures has been done by the Butterley Company 
itself. A very large volume of water was encountered in 
the overland water measures of the new red sandstone, 
the flow at the heaviest period being over 7000 gallons per 
minute. The water was successfully dealt with by the 
cementation process, under a contract with the Frangois 
Cementation Company, of Doncaster, and on the official 
test of the total leakage, it was found that there was only 
1.93 gallons a minute in No. | shaft and 2.09 gallons 
in No. 2 shaft. The new colliery will transform an almost 
completely rural district into a busy industrial area, and 
will provide much-needed employment. It is confidently 
anticipated that when the pit is in full operation it will 
yield over a million tons a year. Before it is in full work- 
ing order a good deal of heading out and other preliminary 
work will be necessary, but, as the permanent gear is 
already on the ground, it is hoped that a comparatively 
short time will see work in full swing. The company 
intends to go forward at once with the scheme for the 
erection of a colliery village, the plans for which have 
already been prepared. . 


Other Colliery Items. 


The Railway and Canal Commission Court has 
granted powers, under the Mines (Working Facilities and 
Support) Act to the Markham Main Colliery, Ltd., Don- 
caster, to work certain minerals in a number of small 
parcels of land at Armthorpe. The Markham Main Com- 
pany already holds leases of about 15,000 acres of coal in 
the district, and the application referred to about 110 





acres, in which twenty-eight freeholders and a large number 
of copyholders were interested. Besides granting power 
to work the coal, together with ancillary rights, the Court 
allocated the royalty rents as between the lord of the manor 
and the copyholders. The Old Silkstone Collieries, Ltd., 
of Dodworth, near Barnsley, report that during the vear 
ended March last the production from the group of 
collieries was :—Coal, 1,015,470 tons ; coke, 182,512 tons ; 
sulphate of ammonia, 3382 tons; tar, 12,524 tons 

benzol, 779,375 gallons. The report adds that the new 
housing scheme, embracing 197 houses contiguous to 
Dodworth collieries. is approaching completion, 124 house 

having been erected. Very rapid progress in house build 
ing is reported from Dunseroft, near Doncaster, wher: 
there is urgent need of dwellings in order that more labour 
may be available for the Hatfield Main colliery. During 
the twelve months just ended, 430 houses have 
erected, giving an average of two per working day. A 
further 250 houses are to be erected within the next year 


been 


Important Street Widening. 


Sheftield Corporation has on hand at present a 
number of important schemes for the widening of central! 
streets, to several of which I have alluded in recent 
letters. Another undertaking of this kind, which has been 
suspended for some time, but is now about to be resumed, 
is the widening of Scotland-street, which forms the most 
direct means of access to the Upperthorpe district, but 
which is at present very narrow. 


Water Schemes. 


The Corporation of Hull is embarking on an 
important scheme for the enlargement of the water pump 
ing station at Cottingham. The contract for the plant 
has been secured by Messrs. Potter and Co., of Grantham, 
whose tender amounted to £136,859, plus schedule rates 
for pumps and pumping. The highest tender was £310,210 
Improved water supplies are needed at the Peakland 
villages of Eyam, Hathersage, and Grindleford, and the 
Bakewell Rural Council is taking steps in the matter 
With regard to the Eyam scheme, which is to cost £9000, 
the Unemployment Grants Committee has expressed it» 
willingness to consider the proposal on its merits, on 
receipt of the report of the Ministry of Health, and detailed 
estimates are to be submitted to that Department accord- 
ingly. The Unemployment Grants Committee also state 
that, if the scheme meets with its approval, it will be a 
condition of the grant that not less than 75 per cent. of the 
labour required is drawn from Sheffield. 


Work for Goole 


The contract for repair work to the large French 
steamer, the ss. Maurice Bernard, has been secured by the 
Goole Shipbuilding and Repairing Company, Ltd It 
amounts to about £8000, and was obtained in competition 
with thirty-two European firms, including some in Ger- 
many and Holland 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Coal Trade Armistice. 


Ture withdrawal of the coal stoppage hotices for 
a fortnight given general satisfaction in Northern 
industrial circles, but at the same time a good deal of 
anxiety remains as to whether the dispute will be definitely 
settled, and this fact serves to prolong uncertainty as to 
the future trade outlook. The holiday season is now hold 
ing up business to some extent, but there is more being 
done than is often experienced at this season of the year, 
and there is a growing feeling that if labour troubles can 
be overcome, the autumn trade is likely to be on a good 
scale. In the iron and steel trades the position shows little 
change, but a further sale of hematite to the United States 
and the circulation of new inquiries from the same source 
have created a good deal of interest, and business possi 
serutinised 


has 


bilities in that direction are being closely 


Cleveland Iron Trade. 


Owing to holiday influences business in the Cleve 
land pig iron trade has been somewhat quiet this week, but 
a more hopeful tone prevails, and producers are looking 
to a more active demand in the near future. Quotations 
are now about at levels that are in several cases com- 
petitive with continental products and should attract 
customers. In some branches, however, foreign manu- 
facturers are still substantially underselling the outputs 
of this district in markets abroad, and to a lesser degree 
to customers in this country. Most of the transactions 
recently put through have been for small orders, but in 
the aggregate they amount to a good tonnage. Prices are 
steady, No. 1 Cleveland foundry iron being 75s., No. 3 
G.M.B. 71s., No. 4 foundry 70s. 6d., and No. 4 forge 70s. 
per ton. 


Hematite Pig Iron. 


A feature of the East Coast hematite pig iron 
trade is the fact that the heavy stocks in makers’ yards 
are now being drawn upon to meet current requirements. 
Local and other home customers are showing more dis- 
position to operate and Sheffield buyers are understood to 
haye placed fairly large contracts, whilst a few more parcels 
have been sold to the Continent, the latter being for iron 
of special analysis. East Coast mixed numbers are quoted 
at 76s. and No. 1 quality at 76s. 6d. per ton. 


Ironmaking Materials. 


The foreign ore trade is almost completely idle. 
Consumers take little or no interest in the market position, 
and the price of best Rubio ore is purely nominal at 20s. 
to 20s. 6d. per ton c.i.f. Tees. Durham blast-furnace coke 
is in moderate demand, but good medium qualities keep 
steady at 21s. 6d. per ton delivered at the works. 
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Manufactured Iron and Steel. 


The manufactured iron and steel trade is without 
ny special feature. Semi-finished steel is still slow of 
ile, continental materials being offered at figures much 
low the prices which home producers can touch. Some 
l are in better demand, and one 
Prices 





criptions of finished st 
two departments have quite good order books. 
e unchanged. 


Iron and Steel Exports. 


Chere has been remarkably little variation in the 

rregate shipments of iron and steel from the Cleveland 
listriet during the past four months, the totals being : 

\pril, 78,041 tons ; May, 72,855 tons ; June, 75,440 tons ; 

75,284 tons. Whilst, however, the aggregates show 

there variations in detail, 


july, 


tle change, has been some 


export of 24,834 tons of pig iron in July being the 
vest monthly figure recorded this year, whereas the 
wnwufactured iron and steel total of 50,450 tons is the 


t since March. Probably owing to the Belgian metal 
trike more pig iron was shipped to Antwerp, but in almost 
very other direction a decrease was registered, due in a 
irge measure to.the intensified foreign competition which 

is made possible by the decline of the franc. Belgium was 
the principal foreign customer with 3691 tons, while Italy 

eived 2000 tons, Denmark 1665 tons, America 1400 tone, 
Finland 1220 tons, Germany 1205 tons, and Japan 1150 
The the and 
teel shipments was chiefly accounted for by the better 
rade with India, the total to that country being 8955 tons 
lhe shipments of steel manufactures to the South American 
Republics also equalled the best month of the year, totalling 
6449 tons, whilst better figures were recorded in the case 

Japan, China, and Straits Settlements. 


improvement in manufactured iron 


The Coal Trade. 


Business is very in the Northern coal 
and shippers and merchants are mostly marking 
settled down from the upheaval 
vised in recent weeks by the threatened stoppage, the 
of great relief, although 
eneral views vary widely as to the merits of the means 
ken to get the matter postponed. The postponement will 
doubt be a bitter disappointment to German coel- 
owners, who, holding many millions of tons above ground, 
had hoped to clear them, and secure the ordinary British 
il consumers’ 


quiet 
ule, 
ne until the market ha 


st ponement which has given 


trade, at the same time enabling them to 
ilise the enormous values of the coals which are daily 
likely to 


+ month owing to many orders having been carried into 


depreciating in value Business is be meagre 


July, and a very large number of orders have been trans- 
ferred to the Continent owing to consumers being unable 
The loss of this 
Prices 
The coke 


ule is well booked for the next week or two and prices 


assure themselves of British supplies 
isiness will be severely felt in the home markets 


ive 


now droppe d to about a normal level. 








e firm 
SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 
Deserre the intervention of the annual Fair 
lidays, the output from th» Clyde shipyards during 


vy Was comparatiy ly good, the total being thirty four 


ssels of 30.931 tons aggregate. Once again, however. 
figures are somewhat misleading, in so far as they 
ippear to indicate a fair amount of prosperity. The 


lusion of a Union-Castle liner was largely responsible 
for the returns assuming a moderate total, as apart from 
three from 4500 to 5000 tons, the 
craft launched were small. Again, the fact is stressed that 
the launching of vessels means empty berths, owing to the 
The average rate of production 
ver the year to date has been good, but in the present 
tate of the industry can only mean an acceleration in the 
New contracts announced during 
July were confined to very small craft, with the exception 
of an order for two vessels of 12,000 tons deadweight for 


other vessels ranging 


arcity of new orders 


rease of unemployed 


the Blue Star Line. Vessels launched during the month 
{i July included the following :—Llandovery Castle, 
twin-serew geared turbine, 10,400 tons, for the Union- 
Castle Mail Steamship Company, Ltd., London; the 


Larchbank, twin-screw 


Bank Line (Messrs 
! 


motor ship, 5200 tons, for the 
Andrew Weir and Co.), Glasgow and 
motor cargo 5065 tons. for Messrs. 
and Co., London; and the Malabar, single- 
rew motor, 4500 tons, for Burns, Philp and Co., Ltd.., 
Sydney, N.S.W 


ondon ;: vessel, 


Petersen 


Quiet and Unsettled. 


The and markets remain quiet 
nd unsettled. The first two have barely started to move 
nee the holidays, and the outlook has not improved, 
vhile so far as the latter is concerned a most pronounced 
ate of uncertainty exists, and business is extremely 

difficult. Conditions in the coal trade undoubtedly affect 
other two to a considerable extent, apart from the 
arcity of and the result is apparent in the 


omy outlook, which is far too general. 


steel, iron coal 


business, 


Steel and Iron. 


While the holidays have been prolonged there 
*n no real addition to the accumulation of orders 
during the period, and the producing power of the works 
is not likely to be severely taxed for a long time to come. 
lhe dearth of inquiries for shipbuilding material is still 
most pronounced, and the outlook for steel plates and 
ections is extremely poor. Despite the “freeing” of 
‘rices and competition induced thereby, the imported 
material is still considerably cheaper than the home 
product. Black sheets, on the other hand, show some im- 
provement, and galvanised corrugated sheets are likely 
to maintain a firm position. Both black and galvanised 
heets have a considerable number of foreign inquiries, 
the former for light gauges for China and Japan in par- 








ticular. Bar iron is most inactive, and re-rolled steel is 
similarly placed, and in the case of the latter exceptionally 
cheap prices have to be conceded in order to secure even 
small orders. Pig iron still shows a weakening tendency. 
Stocks in makers’ yards are not diminishing to any extent, 
while the production is extremely low. Generally speak- 
ing, apart from steel sheets, orders on hand are not suffi- 
cient to provide work, even on a minimum scale, for more 
than a few days ahead 


Coal. 
The collieries have resumed operations, but 
outputs are hardly normal yet. Apart from outputs, 
however, the situation is so uncertain that business is 


well-nigh impossible. Prior to the end of July the collieries, 
in view of a possible stoppage, were asking exceptionally 
firm prices for any lots mentioned, and exporters had to 
pay heavily to make up cargoes. Since the stoppage has 
been averted, the collieries have endeavoured to maintain 
prices, and foreign business is therefore practically out of 
the question meantime. Deliveries are being made against 
contracts, and to home consumers anxious to maintain 
or augment stocks, but in other directions is 
extremely meagre Export quotations show a consider- 
able fluctuation, and it is still impossible to indicate 
current prices. Aggregate shipments amounted to 202,368 
tons, against 120,880 tons in the preceding week and 
216,344 tons in the same week last year. 


business 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Settlement. 


Tue fact that a strike of miners throughout the 
country was averted at the last moment occasioned feelings 
of relief in this district, though it came as a surprise. There 
is undoubted dissatisfaction with the terms for the main 
reason that it was not a settlement with the miners at all. 
Neither the the will satisfied 
in the long run. The former have not secured what the 
national executive was authorised to obtain, viz., a wage 
rate equa! to the cost of living, inasmuch as the conditions 
of the last to continue The 
coalowners cannot regard the settlement with approval, 
of control 
industry cannot be run 


miners nor coalowners he 


agreement are to operate. 


certain measure Government 
Conditions which that the 
without the assistance of outside financial support can only 


lhe principle of a subsidy 


as if means a 


mean 
be looked upon with disfavour 
is strongly opposed, though at the same time there are 
without doubt to whom financial 
at the moment will come as very acceptable in view of their 
recent heavy losses 
is the fact that there is no real and lasting settlement so 
far as the miners and the coalowners concerned 
There is a feeling that the fight is only postponed, while 
the fear is entertained that the miners will only be encour 
aged to make further demands quite outside the capacity 
of the industry to bear and that nationalisation will be 
What the subsidy will cost the 
country is difficult to gauge, but the opinion is held in 
this district that it will work out at a much heavier figure 
than the Government Already rumours 
are current of collieries which have been closed being re 
opened under the subvention scheme 
s satisfactory from the point of view of finding employ- 
ment for the workers, but the basis of settlement is a direct 
incentive to increased competition among coalowners of 
the country to No immediate material 
expansion of business is possible, and with 
increased production and stronger competition among pro 


many coalowners aid 
The chief point which causes anxiety 


are 


more than ever the cry. 


has estimated 


This, of « ourse, 


secure orders 


therefore 


ducers in this country prices of coal are practically certain 
to fall. It may be argued that a fall in prices will enable 
this country to meet foreign competition, but it can s« arcely 
be thought for one moment that American, German and 
other foreign coal producers will take matters ly ing down. 
They will undoubtedly take measures to retain if not extend 
their markets. Furthermore, the general position does not 
inspire confidence in the future ; the lack of real stability 
will influence foreign buyers to hold off or go on a hand- 
to-mouth principle, particularly if they share the view 
that prices are likely to fall rather than remain stationary 
or improve The Secretary of the South Wales Coal- 
owners’ Association has issued an explanatory circular to 
the members of that body, in which he states that the 
exact terms of the proposed agreement were expected to 
be settled at the Mines Department early this week, and 
he points out that, subject to these terms, the percentage 
to be borne by the coalowners for the month of August will 
be 15.12 on the 1915 standard rates. Each colliery in 
South Wales will therefore receive as subvention from the 
Government the amount represented between the per- 
centage of 15.12 





2 and the percentage of 42.22 which will 
be paid to the workmen. It is interesting to note that the 
treasurer of the South Wales Miners’ Federation estimates 
that the grant from the Government during August for 
South Wales will be approximately £428,000. 


Anthracite Miners’ Strike. 


The strike of the miners in the anthracite area 
continues, and at the end of last week the leaders rejected 
the offer of the management of the Ammanford Colliery 
for a settlement. 
number of the men are becoming more disposed to find a 
way out so that there can be a resumption of work, and the 
assistance of the executive of the South Wales Miners’ 
Federation is being sought in order to bring about a settle- 
ment. The result is that hopes are entertained that very 
shortly the parties will be brought together so that nego 
tiations can be resumed. As the outcome of the with- 
drawal of the safety men the Ammanford No. | pit, at 
which the dispute originated, is closed down, as the pumps 
have been stopped and withdrawn to a safe place and all 
the working places are flooded. In any event, therefore, 
it will be some time after a settlement is effected before 
work will be possible at this pit. The Raven Colliery, 
Garnant, where there has been a dispute for some time, has 
also been closed. Efforts to arrive at an agreement on 
Monday of this week were abortive. 


At the same time it appears that a good 





Tin-plate Workers’ Bonus. 


Since last Friday the tin-plate workers have been 
on holiday. The works are at a standstill except for the 
carrying out of necessary repairs. There was a meeting 
at the end of last week of the Joint Standing Committee, 
when the employers submitted a proposal that 2} of the 
74 per cent. ex gratia bonus granted in 1922 and extended 
at the workmen's request every succeeding three months 
should be dropped, but in the end it was agreed that the 
74 per cent. ex gratia bonus should be paid in full up to 
August 29th, and that in the meantime the workmen should 
consult their different executives in time for a meeting of 
the Joint Standing Committee fixed for August 25th 


Current Business. 


There has been no business of account since 
the middle of week Operations were held up on 
account of the fears of a stoppage, and since then, of course, 
business has been interrupted by the holidays. As a matter 
of fact, the Coal and Shipping Exchange has been closed 
up to Thursday of this week, on which day work was 
resumed in the coalfield, though shipping operations at 
the docks commenced a day earlier, viz., on Wednesday 

There was not much work at the docks, however, as owing 
to scarcity of orders and of tonnage in dock the conditions 
have been extremely quiet. Most shipowners and exporter» 
had, of made arrangements for steamers to be 
loaded and sailed by Friday night last, and there was a bi 
exodus of tonnage, with the result that on Saturday morn 
ing there were no less than sixty-seven idle loading berths 
at the docks in South Wales. It will be some time before 
work will recover its normal proportions at the docks in 
the absence of adequate supplies of tonnage. On the other 
hand, notwithstanding the usual falling off in production 
on account of holidays, no fears are entertained that the 
supply of coal will be short of requirements, and for this 


any 
last 


course, 


reason buyers’ and sellers’ ideas of prices have undergone 
a complete revision now that there is to be no stoppage ol 
work. The market has almost fallen Is 
to Is. 6d. per ton. Pitwood has sharply improved. There 
is expected to be a shortage of supplies from France during 
on this market 


automatically 


the coming month, and whereas the price 


about the middle of last week was 35s. to 36s. per ton ex 
ship, values improved on Saturday to 37s. bid. to 40s. per 
ton 
Pipe Laying Tender. 
The Waterworks Committee of the Cardiff Cor 
poration has decided to accept the tender of Lehane, 
Mackenzie and Shand, of Darley Dale, Derbyshire, of 


£170,737 15s. 9d. for the laying of section B of the second 
pipe line from Abercynon to Llanishen 








Latest News from the Provinces. 


WALES AND ADJOINING CCUNTIES 
The Coal Dispute Settlement. 
THe members of the South Wales Coalowners 


Association on Wednesday decided that the draft arrang: 


ments with the Government respecting the subvention 
should be accepted, and that the notices to miners to 
terminate contracts should be withdrawn. They entered 


emphatic protest against the manner in which the Govern 
ment had dealt with and settled the dispute on the ground 











that the arrangement was inimical to the intereste of the 
coal trade and the country as a whole 

1. Stone anv Co,, Ltd., Deptford, 5.1, 14 Pamphlet on 
H.R. gears 

4. J. Stevens anv Co. (1914), Ltd., Walsall-street, Wolver 


hampton Latest type of show card 
Easton AND Jounson, Ltd., Taunton 
and describing small vertical high-speed steam engines. 
R. W. Crasptree Aanp Sons, Ltd., Water-lane, 
Booklet entitled ** Stereotyping Plant and Late News Devices 
Straiixec Borcer Company, Ltd., 32 and 33, Farringdon 
Booklet illustrating and describing the Stirling 


Pamphlet illustrating 
Leeds 


Trt 
street, E.C. 4 
boiler. 

Smrrn Broruers anv Co. (Hysown), Ltd., Hyson Green Work 
Nottingham.—-Booklet entitled “‘ Some Interesting Fact 
Pressure Gauges.” 


about 








INTERNATIONAL CONFERENCE ON Hicu Tension ELectre 
SuppLy.—The full re port of the proceedings of the recent Inter 

national Conference on High Tension Electric Supply, which was 
held in Paris in June last, and a résumé of which was given in our 
issue of July 24th, will fill two volumes, of 1100 pages 

To meet the cost of publication it is estimated that there should 
be at least 1000 subscribers of 200f. each. Those desiring to 
secure copies are requested to send their orders to the oftice of 
the Conférence Internationale des Grands Réseaux Electriqué 

a trés Haute Tension, 25, Boulevard Malesherbes, Paris, together 
with the necessary remittance 


each 





INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS SE¢ 

TION.—On Thursday, July 30th, a party of seventy students of 
the Institution of Electrical Engineers, Students’ Section, pad 
a visit by char-&-bancs to Marconi’s Wireless Telegraph Com 
pany’s stations at Ongar and Brentwood and the Marconi work 
at Chelmsford. At Ongar the party was able to see the wireless 
transmitting stations communicating at high speed with Canada 
France, Spain, Austria, and Switzerland; and at Brentwood 
the receiving apparatus for those services, together with the 
receiving apparatus for messages from the United States The 
Brentwood station was particularly interesting because of the 
six separate services which are received simultaneously from 
America on one aerial system by means of six commercial 
receivers arranged in one room. At the Chelmsford works 
apparatus used in the commercial wireless stations and other 


| apparatus designed for wireless telegraph and wireless telephone 


services in all parts of the world were examined in the process of 
manufacture. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Coal Trouble. 


THe coal trade is in an unsatisfactory position 
verywhere through a number of causes, the least of which 
the seasonable slump in the demand for domestic coals 
nd the industrial inactivity generally. Beyond all this 
the extraordinary progress made in the economical use 

f coal, as well as its supersession by hydro-electric energy 
vhich is now being employed on the railways in the South 
f France as well as for industrial purposes within the dis- 
ributing radii of the hydro-electric generating stations and 
ver the considerable areas that are covered by the elec- 
rical companies in the northern and eastern departments. 
lhe use of pulverised coal in the generating stations has 
llowed of the utilisation of slack and coals of all grades, 
nd the general employment of briquettes has also helped 
» eliminate loss and waste of fuel. The home collieries 
ave reached the pre-war production level and are steadily 
nereasing the output with the employment of a propor 


| British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


STEAM GENERATORS. 


235,952. March 25th, 1924 Powperrev Fur. Furnaces, 
The English Electric Company and P. B. Silk, Queen's 
House, 28, Kingsway, London, W.C., 2. 


The inventors aim at minimising the destructive effect of the 
high temperature attained when using pulverised fuel by intro 
ducing, round the furnace sides, a proportion of the compara 
| 





onately much larger number of men, and despite the | 


msiderably increased costs due to the lower individual 
roduction and the higher wages the French coalowners 
ould be in a satisfactory position if it were not for th 
unpetition of German coal. Before the war the German 


roduction was largely absorbed at home, and no serious 


ttempt was made to de velop the export business, but the | 


hanged conditions have left a considerable surplus which 
is been sent mainly to this country. The price cutting 
is therefore seriously affected the position of the French 
oalowners, who have found it necessary to suppress the 
OnUS paid to the men to compensate for the higher cost 
f living. This was resisted by the men, 
trike was only averted by the intervention of the Govern 
nent, which obtained relief for the coal trade by pro 
biting the importation of German coal. The Germans 
that this distinct of the 
entered into between the two countries to take no such 


whose threatened 


laim is a violation agreement 
easures pending the negotiations for the carrying out of 
1 treaty They affirm that the prohibition 
vill have the effect of suspending the negotiations in 
lefinitely. In any case this settlement of the French diffi 
culty destroyed the hopes of the British Miners’ Federation 
Their 
tilure to do so has revealed the weakness of the inter 
itional character of the labour movement. 


of commerce 


arrange for a strike in sympathy with their own 


In all cases 
vhere conflicting interests are involved there can be 
md at the present moment the interests of French colliers 
in profiting from a British strike. They have not for 
tten that at the time of the last miners’ strike in France 
there was no sympatheti Britain, 
heyond a promise that something would be done to prevent 
onsignments of British coal to France. In the same way 
the Miners’ Federation, failing to make the strike an inter 
ational affair, sought to obtain from the French miners 
an undertaking that no coal should be sent to England. 
Up to the present such an undertaking has not been given, 
nor is it likely that any attempt will be made to restrict 
exports at a time when the French colliers see that their 
nterests lie in doing what they can to ensure the prosperity 
It can only be by an exceptional 
ombination of circumstances that the miners will combine 


movement in Great 


f the home industry. 


for international action 


Railway Catastrophe. 


Another series of railway accidents during the 

ast week culminated in a catastrophe on the Orleans 
Railway, when a night express from Le Mans ran off the 
rails near the station of Saint Antoine du Rocher, about 
12 miles from Tours, with the loss of sixteen lives. On 
nearing that station the single line has a down gradient 
with a curve, and it approaches the station with an 
wecentuated curve where it joins a double line constructed 
. couple of years ago. The trains have to approach at a 
very reduced speed, but for some reason, at present un- 
explained, the train took the first curve at a speed of 60 
miles an hour. The track shifted to the right, and on enter- 
ng the second track there was another displacement when 
the locomotive left the rails, while some of the coaches 
were derailed at the points. The train ran on the ballast 
for a hundred yards and then, breaking through a parapet, 
fell down an embankment, most of the coaches being tele- 
oped. The Orleans Company affirms that there is no 
truth in the statement which has been made to the effect 
that the double line is too light for the traffic, and it 
ittributes the accident solely to the high speed at which 
the curves were taken, though whether that was due to 
defective brakes, as suggested, has still to be proved 
Another accident, caused, it alleged, by detective 
brakes, occurred at the Gare de l'Est in Paris. where the 
express from Basle approached the terminus at a speed ot 
nearly 90 miles an hour. By a strange coincidence a 
hunting engine was on the line, and despite the violence 
f the collision there was fortunately no loss of life, although 
the driver was seriously injured. He affirms that through 
the failure of the brakes it was impossible to slow the train. 


is 


Flood Protection. 


The Conseil Général de la Seine has now approved 

‘{ the proposal to carry out additional works for protecting 
Paris from the flooding of the river, the cost of which is 
ot to 150 million frances. Of this amount 35 
inillions will be devoted to local protection, a similar sum 
vill be spent upon deepening the Seine between the Port de 
Anglais and Bougival, 30 millions are to be allowed for an 

extension of the syphons, and 35 millions are authorised for 
the construction of two barrage reservoirs. This last under- 
taking is apparently a tentative experiment, for while the 
principle of flood reservoirs is criticised by State engineers 
m the ground that the expense is not justified by the 

ulvantages likely to be derived from them, the Conseil 
Général de la Seine has expressed itself strongly in favour 
of this system of flood protection. One such reservoir is 


exceed 


to be constructed in the Morvin and another in the neigh- 
bourhood of Dar, at Champaubert-aux-Bois. 
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tively cool inert fluc ~s. These are drawn from the 
uptake, through the economiser and pre-heater by the fan A, 
and are delivered to the main flue B and to a jacket C surrounding 
the lower part of the furnace. Ports D in the furnace walls, 
which are controlled by individual dampers admit the gases 
round tl ides of the furnace. One of the burners is shown at E. 


June 25th, 1925 





gases 





INTERNAL COMBUSTION ENGINES. 


29th, 1924.— Dousie-crank Enornes, A. F. W. 
Stahlberger. Grefturegatan 52, Stockholm, Sweden 
According to the inventor, this design of engine provides a 
slow suction and quick compression, with the result that the 
| volumetric and thermal efficiencies of the engine are improved 
| 


235.972. March 
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The essential features are the use of two crankshafts connected, 
by means of separate connecting-rods, with the individual 
pistons, and the proportioning of the parts in such a manner 
that the angle between the rods at the bottom of the stroke is 
slightly less than 180 deg., as indicated by the dot and dash 
lines.—-~J une 29th, 1925. 





SrarTing Am VALVEs, 
A.G., 7, Stadthach 


236,441. November 8th, 19: 
Maschinenfabrik Augsburg-Nurnberg 
strasse, Augsburg, Germany. 

This invention relates to a compressed air starting device for 
internal combustion engines which is worked by a control piston 
mounted slidably on the main starting valve spindle. The action 
of the control piston not only brings the valve in and out of action, 
but it also maintains the starting valve in a closed position until 
it is opened by the pressure of the starting air acting upon a 
separate pressure piston as the control piston has released the 
valve under the action of the valve gear. As soon as compressed 
air is admitted into the starting air pipe A the piston B, which is 
provided with an effective area larger than the starting valve 
area, moves upwards on the spindle C, the valve being mean- 
while held closed by its spring, until the sleeve D bears against 
the pressure piston E. During this time the starting lever F has 
turned so that its roller has come within reach of the starting 
cam G. The action of the spring along with the starting air 
pressure on the bottom face of the piston B then tend to close 














the valve, whilst the starting air pressure on the top of tho 
piston E and on the face of the starting valve itself tends to open 
the valve. The opening pressure is smaller than the closing 
pressure and the valve at first remains closed. As soon, however 
as the nose of the starting cam G comes under the starting lever 
roller the piston B is moved down and the forces tending to 
keep the valve closed are reduced by an amount equal to the 














pressure on the under side of the piston, so that the starting at 
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pressure exerted on the top of the piston FE is sufficient to open 
the valve. The period of opening is determined by the shepe of 
the cam G. As soon as the raised portion of the cam has passe 1 
under the starting lever roller the piston B can again move up 
under the action of the starting air pressure, and the predominat- 
ing closing pressure is again restored, which keeps the valve on 
its seat until the same cycle of operations is repeated after a 





complete revolution of the cam shaft July Mh, 1925 
SWITCHGEAR. 
235.960. March 27th, 1924.—Cut-ovr Swrrenes, The English 
Electric Company, Queen’s House, Kingsway, London 


W.C. 2, and T. Zweigbergk, Windsor House, Kingsway 
In this circuit breaker there are two magnetic coils for blowin; 
out the arc produced when the switch is opened The main coil 
which carries the whole current while the switch A is closed, | 


shown at B. Outside it there is a secondary coil C, which 1 


N° 235,960 








connected with B at D, and with the shield E at F. When the 
circuit is opened, the finger G is last to leave the contact, and 
when it does so an are is found between the shield E and the 
finger. The current flowing through this ar the 
secondary winding C, and a powerful field is produced which 
deflects the arc, as shown by the dotted lines and arrows, until 
it is extinguished. 29th, 1925 


energises 


June 


GAS PRODUCERS. 


ARBURETTED 


5,693. May I7th, 1924.—Manvuracture oF ( 
Rider, 


Water Gas, Woodall-Duckham (1920), Ltd., and D 
52, Grosvenor-gardens, London, 8.W. 1. 

This apparatus is designed to carburet water gas in the hands 
of unskilled attendants. Oil flows continuously at the required 
rate into the reservoir R from the pipe 8. The valves T and U 
being open and valves M, K and G closed, the oil flows from the 
pipe P on to the packing in the carburetter where it is vaporised 
and the vapour is in great part cracked. The gases and vapours 
pass into the gas holder O, until the pressure in the latter balances 
the head of oil in the reservoir R, whereupon flow of oil into the 
carburetter ceases. It is arranged that the time occupied by this 
accumulation of pressure corresponds with the blow period of 
the generator. The valve I and the valve of the steam injector 
K are now opened. The opening of the steam injector ts generally 
automatic, and the two valves may be caused to operate to 
gether. The suction of the steam injector draws the gases from 
the gas holder O through the carburetter and pipe H into the 
flow of steam. As soon as the pressure in the gas holder and 
carburetter has fallen below the head of oil in the reservoir R, 
oil begins to flow again into the carburetter, and this is arranged 
to be substantially contemporaneous with the end of the run, 
when the injector valve and the valve I become again closed. 
The cycle is now repeated. Any oil vapours which may condense 
and collect on the surface of the water in the gas holder wil! 
presently attain the level of the mouth of pipe N and will flow 
into the carburetter. Any variation from the normal rate of 





rise and fall of the gas holder will indicate that the carburetter 
is choked, whereupon valves U, T and H are closed, and G 
and M opened, so that a draught of air may pass upwards through 
the carburetter and burn the carbonaceous deposit which causes 
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the choke. It will be seen that the gases and vapours pass again 
through the carburetter on their way from the gas holder to the 
injector, so that there is further opportunity for uncracked 
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es or Vapours that may have entered the gas holder to become 
racked before they enter the generator. June 25th, 1925. 


Mixep-Gas Propucers, The Power 
N. FE. Rambush, Parkfield Works, 


735,958. March 26th, 1924, 
orporation and 
Tees 

rroducer is intended for making a mixture of water g¢ 
bituminous coal, by first blowing the fuel with 
incandescence, and then admitting steam to 
The fuel is continuously supplied at the top 
st A, air is admitted at B, and the products 
exhausted at C. When the lower part of the 
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been brought to a state of incandescence, steam is 
nitted at D to scavenge out the burnt gases through C. The 
t C is then closed, the steam is converted into water gas in 
ower part of the generator, and, rising through the upper 
sensible heat distils the green coal above. The mixture 
is drawn off at E. At the same time coke is extracted 
bottom of the generator, through the revolving table F. 
such a rate that the incandescent zone cannot creep up unduly 
the upper part of the generator.—June 26th, 1925. 


MACHINE TOOLS AND SHOP APPLIANCES. 


3. November Iith, 1924.—Drinti. Cuucks, P. Grosset, 
>; Turn Altona-Elbe, Germany. 


rhis chuck is of the collet type, and the object aimed at is 


trassec, 
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means for positively pulling the drill or tool and 
ite taper socket out of the chuck when the grip is released. For 


this reason a spring ring A is arranged in a recess in the chuck 


o provide a 





cap and engages underneath the flange shoulder B of the socket, 
so that the socket is forcibly pulled out of its seatin , when the 
cap is unserewed.— June 25th, 1925. 


SHIPS AND BOATS. 


236,125. February 7th, 1925.—Counision BuLKkubaps, BE, F. 
Spanner, 13, Shooters-hill-road, Blackheath, 8... 3. 

This invention provides for the construction of the bow of a 
ship forward of the collision bulkhead or first water-tight trans 
verse divisional bulkhead in such a manner that on impact with 
another vessel by collision, the structure of the bow will collapse 
and yield to the force of the collision, so that the extent of the 
damage will be confined to the portion of the vessel before the 
collision bulkhead. At the same time, the arrangement of the 
structure of the bow will be such that it will not be possible to 
convey stress to the collided with, 


any severe local vesse! 80 


Nt236,125. 











that the danger of holing her will be greatly reduced The 
invention is carried into effect by arranging the shell plating of 
the bow in such manner that the plates have their lengths in a 
vertical direction, and their widths in a fore and aft direction, 
the plate nearest the bow lapping preferably over the next plate, 
and this second plate over the third plate, so that any crushing 
backwards of the stem results in the first plate shearing back 
over the second, and the second over the third, and 
Similarly, the decks or platforms forming the horizontal stiffeners 
to the bows are arranged clinker fashion, so that on collision 
the first short length will shear back over the second and the 
second over the third, July 2nd, 1925 


on 


and so on 


MISCELLANEOUS. 


IMPROVEMENTS IN OR RELATING 
Ernest White, of White, Langer, 
Jessel Chambers, 88-90, Chancery 


1924 
ilfred 
of 


255 HSK. March 22nd, 
ro Recrrriers, 
Stevens and Parry. 

W.C. 2. , 

This specification describes an electrolytic rectifier suitable for 
charging small accumulators. 
of tantalum, and the other of lead or carbon, whilst 
trolyte consists of sulphuric acid. Preferably, the tantalum 
electrode is in the form of a thin sheet with an area of 2 square 
centimetres per ampére of rectified current. Provided the 
voltage across the electrodes not exceed 27 volts, the 
tantalum electrode will continue to serve its purpose In most 
cases the voltage of the supply will great for direct 
rectification, and the use of a transformer is essential.—June 

22nd, 1925. 
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1924.—-CENTRIFUGAI 
Raadhuspladsen, 


236,452. 
J. P. 
Denmark. 

This specification appears to make claims of a very sweeping 
character in connection with the extraction of dust, &e«., from 
flue gases by means of centrifugal action, and one of the prin 
cipal aims seems to be a reduction of the power required to 
operate the apparatus by means of an expanding orifice for the 
discharge of the gases. The arrangement of the fan for handling 
the flue gases, the pockets for collecting the solid matter thrown 
out by centrifugal force, and the expanding orifice are shown in 


SEPARATORS, 
Copenhagen 


December Ist, 
Spangenberg, 77, 
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the illustration. The claim in conne«tion therewith its as follows 

* Process and apparatus for separating particles from fluid 
streams by the action of centrifugal force in a curved, restricted 
passage through which the fluid is led with increased speed and 
out of which the particles are projected towards the outer wall 
of the passage and discharged through openings provided therein 
into collecting receptacles, characterised by the fact that the 
change-over from the curved passage of restricted cross section 
to the passage of normal cross section is effected by a trumpet- 
shaped length of passage for the purpose of keeping the loss of 
pressure due to the constriction in the curved passage as low 
as possible.””"—July 9th, 1925. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to not: 
that, in order to make sure of its insertion, the necessary information 
should reach this _— on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME ani 
PLACE at which the meeting is to be held should be clearly stated. 


SATURDAY, AUGUST 8ru 


MINING MeCHANIWA 


Annual general 


ENGLAND INSTITUTE OF AND 


Newcastle-upon-Tyne 


NORTH OF 
ENGINEERS 
2.30 pom 


meetin 


AUGUST 26rn 


ro WEDNESDAY. 
ro SEPTEMBER 2 


WEDNESDAY 


NIP 


Brarrisn Association FroR THE ADVANCEMENT OF SCIENCE 


Annual meeting at Southampton 


rTURSDAY TO FRIDAY, SEPTEMBER Ist 


METALS 
24 


INSTITUTE OF Autumn meeting at 


page 


rO FRIDAY, SEPTEMBER rn TO tl 


etin at Boros 


Autumn one 


Iron AND Stee. Inetrirwre 


ham For programme see page 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


It is announced by the board of the English Electric Compan 
Lid., that during the absences Mr. P. J. Pybus, Mr 
Vietor Watlington will act as managing director of th pan 

Wi 


whereby 


on leave of 


onplete 
Toes 
will be ona 


are asked to state that arrangements have been « 
the Snead drive, hie 
manufactured by Snead and Co., of City, 
factured by the Manufacturing (Cs 
Plainfield, New Jersey 


cushion which heretofore 
Jersey 
Sout 


Spicer rporation rf 


As from August Ist, Allen-Liversidge, Ltd., Vietoria Stati 
House, Westminster, 8.W. 1, have taken over the 
agency for Great Britain Ireland of the electri 
products of Buckley and Co., Ltd., 
Westminster, and Birmingham, which include the 


resistance welding plant, electric rivet heaters, & 


sole sellir 


and weldu 
Saunders Princes-street 


Pontelec 


Evecrric COMPANY 
Minor, former vi 


Tue INTERNATIONAL GENERAI 
Schenectady, N.Y., announces that Clark H 
president of the company, has been elected prseident to succeed 
Anson W. Burchard, who has been both president and chairma 
of the Board. Mr. Burchard will still continue as chairman, ar 
Loren Emery, former assistant merchandising manager has be« 
made general merchandising manager of the company 


LAUNCHES AND TRIAL TRIPS. 


built by William Grav and ¢ 
of Compagnie Navigation d Orligny, of 
shit Saft J7ft i610 
triple-ex pansion t3in., and 7lin 
180 Ib constructed by 


» Lad 


Paris 


SALON, steamer tot 


order clienee 


sions, 6in. by by Gin gross tonna 


diameter b 
the builder 


Engines, 2Hin., 
4{Sin. stroke, 


launch, July 


pressure 
21st 
built by Palmer 
the order of th 
deadweight 

h 23in 
trial trip, July 
built by the Greenock Dockyard 
Company, to the order of th Vacuum Oi C Ltd 
dimensions, 394ft. by 63ft. by 28ft. 9in.; 72 ght 
Engines, inverted direct-acting triple expansion, t4in., 
and 73in. by 48in. stroke, pressure 180 Tb.; t! 
builders ; trial trip, July 27th 


tank Shu 


Brith 
Engine 


Britisn CHemist, oil vessel 
building and Iron Company, Ltd., 
Tanker Company, Ltd 10,000 
single-screw Palmer oil, six cylinders, ea 
stroke ; the builders ; 


to 
tons 
diameter by 361 
> 


constructed by 22nd 


Mosi.ou., oil tank vessel ; 
wnipany, 
5° tons deadwet 
27in.. 


constructed by 


Reprirr, self-trimming collier ; built by the Tyne Lron Shi 
building Company, Ltd., to the order of the South Metropolitar 
Gas Company dimensions, 2 t. by 36ft. Shin. by 20ft 
2450 tons deadweight triple-ex pansion, 18in., 300m 
and 49in. diameter by 33in. stroke, pressure 180 Ib.; 
by the North-Eastern Marine Engineering Company, 
trial trip, July 29th. 


= fin 
Engines, 
constructe | 
Lid 


PLATON, steamer; built by Wm. Gray and Co., Lt 1, to t! 
order of La Compagnie de Navigation d'Orbigny dimenstior 
412ft. Gin. by 53ft. by 27ft. Gin.; 8100 tons deadweight Engin 
triple-expansion, 26in., 43in., and 7lin. diameter by 48in. strok: 
pressure 180 1b.; trial trip, July 30th. 


Princess Marte Jose, steamer; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of L. Dens and Co., 
Antwerp ; dimensions, 315ft. by 45ft. by 30ft. 9jin. Engine 
inverted, direct-acting, triple-expansion ; constructed by thw 
Wallsend Slipway and Engineering Company, Ltd.; trial trip 
July 30th. 


Crty or DELHI, steamer; built by Wm. Gray and Co., Ltd 
to the order of the Ellerman Lines, Ltd.; dimensions, 469ft. by 
58ft. Jin. by 34ft. 9in.; 7600 gross tonnage. Engines, balanced 
quadruple, 24in., 35in., 5lin., and 74in. diameter by 5lin. stroke, 
pressure 250 Ib.; constructed by the builders; trial trip, Jul 
3ist. 


GLENLEDI, steamer; built by Swan, Hunter and Wighan 
Richardson, Ltd., to the order of the Great Lakes Transportation 
Company, Ltd.; dimensions, 379ft. long ; to carry 4825 tons on 
18ft. draught. Engines, direct-acting, surface condensing 
triple-expansion, marine type; constructed by the North 
Eastern Marine Engineering Company, Ltd.; trial trip, July 
3ist. 





Tae Britisa CHEMICAL PLANT MANUFACTURERS’ ASSOCIATION 

The British Chemical Plant Manufacturers’ Association held 
its fifth annual general meeting at 166, Piccadilly, W. 1, 
Wednesday, July 22nd, 1925, when the report of the Committee 
was unanimously adopted. The Committee has commenced 
active propaganda with a view to bringing before chemical manu- 
facturers the desirability of utilising British plant. With the 
concurrence of the Organising Committee of the London meeting 
of the Society of Chemical Industry in July, 1926, an exhibition 
of chemical plant is being arranged, and a sub-committee con 
sisting of Dr. R. Seligman, Mr. J. A. Reavell, Mr. E. A. Alliott, 
and Mr. W. J. U. Woolcock has been appointed to prepare the 
plans. The following officers were elected for 1925-26; 
Chairman Dr. R. Seligman; vice-chairman, Mr. J. A. Reavell 





honorary treasurer, Mr. E. A. Alliott. 
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Glasgow and Wire Rope Tenders. 


WHEN the Corporation of Glasgow some two years 
or so ago took over the ownership and operation of the 
city’s subway railway it was understood that the old 
rope haulage system would be abandoned in favour 
of electrical operation. It would appear, however, 
that a decision in this matter has not yet been reached. 
At any rate, the Corporation recently invited tenders 
for the supply of two steel wire haulage ropes for the 
subway. Five offers were received and all the firms 
that tendered quoted the same price! The Tramways 
Committee has endorsed the suggestion that one rope 
should be purchased from each of two of the tendering 
firms and that in the future when similar equipment 
is required the tramway manager should be instructed 
to invite foreign firms to submit offers. It is also 
suggested that the Town Clerk should be instructed 
to direct the attention of the Government to the 
position disclosed by the fact that in the present 
instance the five tenderers all quoted the same price. 
Glasgow on previous occasions has attracted attention 
by placing or proposing to place important tramway 
stores contracts with foreign firms. In this instance 
it apparentiy confined itself to British firms, with a 
result that cannot altogether be described as happy. 


Oil from Coal. 


THE news received during the past few days from 
Germany regarding the production of oil by a direct 
process from coal has been made much of by the daily 
Press, although in reality there is little fresh in it from 
the strictly technical point of view Professor 
Bergius, of Heidelberg, has been working on the 
hydrogenation of coal since 1913 and by 1921 he had 
proceeded so far as to be in @ position to report upon 
the industrial practicability of the process. 
work on the Bergius process has been done in this 
country, notably by Professor A. W. Nash, of Bi 
mingham University, while other processes having 
the same Object have also received attention. In 
general the processes make tise of much the same prin 
ciple as that followed in the hydrogenation of vegetable 
oils, namely, the treatment of the coal under high 
pressure and temperature in the presence of hydrogen. 
As much as 85 per cent. of a coal containing 5 per cent. 
of ash can, it is claimed, be liquefied into oil by the 
process. The chief promise of this development lies 
perhaps in the fact that it provides an important 
and useful outlet for the utilisation of coal dust and of 
coal the percentage of ash in which is too great to 
permit of its ready sale for ordinary purposes. The 
reports from Berlin state that the Government of the 
Reich and the Prussian Government are between them 


Some 


allotting a credit of 2} million marks to a company | 


which proposes to erect a factory for the operation of 
the Bergius process. This factory is to be erected at a 
mine in Lower Silesia and, it is stated, will have a 


capacity for the treatment of 200,000 tons of coal dust | 


per year 


The Cost of Warships. 


Just before Parliament rose for the summer recess 
some interesting information which deserves to be put 
on record in these columns was given by the Financial 
Secretary to the Admiralty regarding the cost of 
building and maintaining certain types of warships. 
The cost of building and fitting out a battleship of the 
latest type, including the cost of torpedoes, ammu- 
nition, &c., was, Mr. Davidson stated, about seven 
million pounds. Of this sum about £3,200,000 was 
expended on labour and £2,100,000 on material. The 
remainder, some £1,700,000, was absorbed by profit, 
establishment charges, and other items. A cruiser 
of the 
of which some £2,700,000 would be spent on labour 
and £1,800,000 on material. 
cost about two million pounds, £900,000 of which 
represented labour charges and £600,000 material. 
For a modern destroyer the figures were £325,000, 
£145,000, and £98,000, and for a modern submarine 
£400,000, £180,000, and £120,000. The annual cost 
of upkeep of a battleship of the “‘ Rodney ” class was 
given as £432,960, including pay, food, stores, repairs, 
oil fuel, and the cost of practice firing. The cost of 
oil fuel on normal peace duties was given separately 
as £22,150 and the cost of practice firing as £40,990. 


Electricity in Mines. 


Tue report of H.M. Electrical Inspector of Mines | 


for the year 1924, which has just been issued, shows 
that during the year there was a decrease of forty- 
seven in the number of mines at work, as compared 
with the year 1923, but thirty-one additional mines 
were using electricity. The total horse-power of the 
motors above ground was 671,036, as compared with 
611,607 horse-power in 1923, whilst the horse-power 


of the motors underground was 810,896, representing | 


an increase of 57,758 over the previous year’s figure. 
During 1924 there were fourteen fatal accidents 


attributable directly or indirectly to the use of elec- 
tricity, and with one exception all the accidents 





“Hood” class would cost about six million, | 


A modern light cruiser | 


Thirteen lives were lost as 
the result of electric shock and five deaths were 
caused by the ignition of gas. The increase in the 
total horse-power of motors installed, the Inspector 
points out, is only a rough measure of the risk involved, 
because ten motors of, say, 30 horse-power will 
obviously afford more opportunities for accident 
than a single motor of 300 horse-power. During the 
year forty-seven notices were received of non-fatal 
electrical accidents at the time of their occurrence 
and ten notices were received later, making a total of 
fifty-seven accidents in this class. Thirty-seven of 
these accidents occurred below ground and nineteen 
above ground, and one on the surface works at a 
quarry. In fifty-three instances some personal injury 
was caused, affecting in all seventy-five persons. 
Included in these totals are two cases of fire below 
ground due to electrical causes and three instances of 
explosions of switchgear, one upon the surface and 
two below ground. 


occurred below ground. 


The Severn Barrage Scheme. 


At the end of 1920 the Civil Engineering Depart- 
ment of the Ministry of Transport formulated an 
ambitious scheme for the construction of a tidal hydro- 
electric station on the river Severn. The scheme con- 
templated a station with a capacity of a million 
horse-power and capable of giving an average of half 
that amount over a ten-hour day. About the same 
| time the Water Power Resources Committee studied 
| the same problem and placed the average power 
obtainable at 260,000 kilowatts. No estimate of the 
| cost of developing the Severn’s power resources was 
given officially, but it was suggested by outside 
authorities that it would amount to anything from 
eight to thirty million pounds. The scheme did not 
meet with much approval. In February, 1921, a 
| joint meeting of the Institutions of Civil, Mechanical, 
| and Electrical Engineers was held in Birmingham to 
| discuss the proposals, and the majority of those who 





took part in it expressed the view that the capital | 


cost would be far too great to enable the current 
generated to be sold at a reasonably competitive price. 
So far as the majority of engineers were concerned, 
the scheme soon afterwards appeared to have died 
a natural death. In 1924, however, Mr. MacDonald’s 
Government revived interest in it, for it was regarded 
| as offering an excellent possible means of providing 
work for the unemployed. A preliminary study 
was made and it was intimated that the results 
arrived at were such as to justify the undertaking of 
a lengthy investigation. In August, 1924, a com- 
mittee, consisting of Mr. G. 8. Albright, Professor 
A. H. Mr. G. W. Lamplugh, Mr. Maurice 
Wilson and Dr. J. 8. Flett was appointed to carry the 
investigations a stage further. On the results of the 
committee’s geological and hydrographical studies 
Sir Maurice Fitzmaurice and Sir John Griffith were 
to be invited by the Government to submit to it a 
joint report on the possibility of constructing the 
barrage. It was expected that that report would be 
ready before the end of the year. The fall of the 
Labour Government would appear to have interfered 
with the prosecution of the committee’s work, for 
little or nothing was heard of any progress being made 
with the investigations until last week, when it was 
announced that the committee's report had been sub- 
mitted and was being considered by the Government. 
Up to date, it was added, £2562 had been expended 
on the inquiry, and if the Government decided to 
proceed with the investigation the total cost of the 
complete inquiry would be from £70,000 to £90,000. 


Gibson, 


A New Amateur Wireless Achievement. 


A NEW achievement has been added to the list of 

amateur wireless successes by Mr. Gerald Marcuse, 
who has communicated by telephony during daylight 
with Mosul, in Irak. Tests were first carried out at 
night time, and the signals recorded were so strong 
that Mr. Marcuse considered that there would be 
'no difficulty in working during daylight, and this 
| he has now accomplished. The distance between the 
| two stations is 2050 nautical miles. The power em- 
ployed was approximately 400 watts, and the wave 
length 45 metres. For modulating and for oscillating 
Marconi Osram T type 250-volt valves were used, 
whilst for reception the V 24 type of valve was em- 
ployed, the low inter-electrode capacity of these 
valves having proved a great advantage in connection 
with reception on very short wave lengths. It will 
be remembered that with the same apparatus Mr. 
| Marcuse established the record of communicating 
with a ship at sea by telephony over a distance of 
12,000 miles. 


Three Naval Salvage Operations. 


For some time past, and particularly during the 
past week, excellent progress, we learn, has been made 
in connection with the salving of three different naval 
vessels which were sunk during the war period. At 
Sheerness the Upnor Shipbreaking Company, Ltd., 
of Lower Upnor, near Rochester, is busily engaged in 
removing from the Medway parts of the shattered 
hull of the 15,000-ton battleship Bulwark. The 
battleship was sunk early in the war as the result 
of an internal explosion, and inspection has shown 





! 


‘that she lies in three pieces, which will necessitate 








about two years’ work on the wreck before the fairway 
is finally cleared. At Cromarty Firth the same firm 
is making preparations to salve the 13,550-ton cruiser 
Natal, which is lying on her side and resting on her 
gun turrets and funnels. Part of the hull is accessible 
at low water, and will form a starting point for the 
refloating operations. Another naval salvage opera- 
tion has during the week reached an interesting stage. 
It is being carried out in Dover Harbour, where the 
wreck of the sunken monitor Glatton is about to be 
refloated. The work is going on under the supervision 
of the harbour master, Captain John Iron, and all 
openings on the hull have been closed, prior to admit- 
ting compressed air to the ship’s internal space in 
order to assist the refloating operation. When the 
final effort is made four lifting lighters, two at each 
side of the sunken vessel, will take part in the opera- 
tion. The bank of silt which had gathered round the 
hull has been removed by careful dredging and blast- 
ing, and with the continuance of fine weather early 
success is anticipated. 


The United States Merchant Fleet. 


Tue long discussed question of the best way of 
disposing of the less useful part of America’s war-time- 
built merchant fleet would seem to have been solved 
by the United States Shipping Board, in its accept- 


ance of Mr. Henry Ford’s offer of £350,000—about 
the building price of a single ship—for 200 of the 


Government's steel ships. It is understood that the 
vessels will be dismantled and scrapped, and that 
the 700,000 tons of steel and other metals will, after 
remelting, find their way into the various Ford plants 
as raw material. Other advices indicate that Mr. 
Ford has retained the right to convert the best of the 


ships—of which there are several of 4500 tons to 5000 
tons--to motor-propelled vessels. Almost at the 
same time it was announced that the hulls of 200 


wooden emergency ships—bought at a nominal price 
of £200 each for the value of their fittings—are shortly 
to be burned on the waters of the river Potomac below 
Washington. These wooden ships are said to have 
cost the Government some £200,000 each. Now that 
these vessels have been disposed of by somewhat 
drastic means, Mr. O'Connor, the chairman of the 
Shipping Board, has the task of transferring the re 
maining first-class vessels to private ownership, with 
the object of running them profitably and at the same 
time of forming the nucleus of a strong and efficient 
American mercantile marine. 


The Late Sir Robert Bartram. 


Ir is with regret that we learn of the death of Sir 
Robert Appleby Bartram, the head of the Sunderland 
firm of shipbuilders, Bartram and Sons, Ltd. At the 
time of his death Sir Robert was in his ninety-first 
year, and was one of the few surviving shipbuilders 
who have followed the progress of shipbuilding as it 
passed from wood to iron and from iron to the steel 
ship of to-day. At an early age he began his career 
as a shipbuilder on the Wear with his father, who was 
well known as one of the oldest wood shipbuilders on 
that river. The business was continued up to the year 
1870, when the building of wood ships began to fall 
off. The year following he founded the present firm 
of Bartram and Sons, Ltd., and began to undertake 
the construction of iron ships, which at a later date 
were followed by steel vessels. The firm’s yard is not 
a large one, having only two berths with a capacity for 
vessels up to some 430ft. in length ; but several note 
worthy ships have been built in the course of the 
firm’s business career. During his long association 
with Sunderland Sir Robert took a deep interest in 
local industrial and commercial affairs. From 1901 
to 1908 he was the chairman of the Wear Shipbuilders’ 
Association, and he presided over the Sunderland 
Chamber of Commerce for nearly ten years. He was 
keenly interested in technical education and founded 
four scholarships, as well as a department of naval 
architecture at the Sunderland Technica! College. 


Croydon Aerodrome. 


THE improvement of the London Terminal 
Aerodrome at Croydon has been under discussion for 
a long time, and various proposals and plans to that 
end have from time to time been sanctioned. It 
would appear, however, that a radical change of 
opinion as to the best arrangement of the various 
buildings, offices and other works required, has re- 
cently taken place, and that the original plans have 
been very considerably recast. At first the intention 
was to concentrate the control tower, administrative 
buildings, workshops, hotel and hangars in the centre 
of the aerodrome, so that in all directions of the wind 
the machines could land or take off from a point near 
their sheds, and so avoid as much “ taxi-ing”™ as 
possible, a fruitful cause of wear and trouble in aero- 
planes. Experience on the Continent with this type 
of aerodrome has shown that in time the flying ground 
is encroached upon by extensions of the central build- 
ings, and that the arrangement is objectionable on 
the score that it necessitates much crossing of the 
ground to and from the central area. It is therefore 
proposed that all the buildings at Croydon shall be 
grouped on one side of the aerodrome. Incidentally 
this arrangement will facilitate the provision of direct 
railway communication between Victoria and the 
departure and alighting sites, 
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The British Steam Railway Loco- 
motive from 1825 to 1924, 
By E. L. AHRONS, M.I. Mech. E. 
XXAXILI.* 


COMPOUND LOCOMOTIVES, 


No. 


PERLOD 1882-1889: 


THE period 1882-9 may, for convenience, be divided 
into two sections, of which this section will deal only 
with compound locomotives. The contemporary non- 
compound engines will follow in a subsequent section. 

This, the first ** compound era,” is one of the most 
interesting in British locomotive history, and not only 
includes F. W. Webb's three-cylinder system and the 
two-cylinder engines of T. W. Worsdell, but also three 
examples of four-cylinder tandem compounds. 

Webb's First Compound Locomotive.—In 1878 M. 
Mallet showed at the Paris Exhibition the first com- 
pound tank engine. It had one high-pressure and one 
low-pressure cylinder, .F. W. Webb thereupon tried 
Mallet’s system by converting in 1879 one of the 
lrevithick-Allan 2-2-2 engines with outside cylinders 
l5in. by 20in., lining up one of them and reducing it 
to diameter. These were the dimensions men- 
tioned by him to the Institution of Mechanical Engi- 
neers in 1883, though in 1879 he gave the cylinder 

9fin. and 15}in. This small engine 
passenger trains on the Ashby and 
branch for about four years, “ and the 
of seen in working ”’ led 


thin. 


diameters as 
worked light 
Nuneaton 
elements its 
to the adoption of the well-known three-cylinder 
compounds. 

The Genesis of the Three-cylinder Compound.— Early 
in 1882 the first three-cylinder compound engine with 
two outside high-pressure cylinders and one central 
inside low-pressure cylinder was turned out from 
Crewe The high-pressure and low-pressure 
driving axles were uncoupled. It is worth noting 
that in the discussion on M. Mallet’s paper before the 


success 


works. 





pressure cylinders were underneath to allow the valves, 
which were of the Trick type, to fall from their faces 
when steam was shut off ; the low-pressure valve of the 
ordinary type was above the cylinder. The low-pres- 
sure ports were l4in. by lfin. The 3in. steam pipes 
B to the high-pressure cylinders were carried down 
the smoke-box and passed through the back plate 
carrying the low-pressure cylinder and thence between 
the inside and outside frames. The exhaust from the 
high-pressure cylinders was returned by two 4in. 
pipes running parallel with the high-pressure steam 
pipes into the smoke-box, round the curved sides of 
which they were taken—as shown in Fig. 251—nearly 
to the top, each pipe passing across to the opposite 
side, where it entered the low-pressure steam chest. 
These pipes formed the receiver, in which the steam 
flowing between the high-pressure and low-pressure 
cylinders was heated by the waste gases. The final 
exhaust escaped from each side of the steam chest of 
the low-pressure cylinder into the blast pipe, which 
was 4fin. diameter. There were, of course, only two 
beats per revolution. The Joy valve gear for the 
outside high-pressure cylinders differed slightly from 
that shown in Fig. 250, but the gear for the inside low 
pressure cylinder was as shown in Fig. 251, and was 
of the standard Joy's design for inside cylinders, driven 
from the connecting-rod. 

The boiler was of similar dimensions to that of the 
** Precedent *’ class, with 980 square feet of tube sur 
face and 103.5 square feet of fire-box surface ; total, 
1083.5 square feet, but the pressure was raised to 
150 lb. The water bottom of the fire-box will be 
noticed in Fig. 251; in these and the immediately 
succeeding engines it was not estimated as heating 
surface. The grate area was 17.1 square feet. 

The leading axle of Webb's radial pattern had a 
lateral movement of Ijin. each side, and was placed 
well forward under the centre of the smoke-box, with 
its centre 9ft. 4in. in front of the middle driving axle, 
the latter being 8ft. 3in. from the trailing axle. This 
latter dimension was the same as that of the coupled 


Trick valve, 3}in. in full forward gear ; lap, jin. ; lead, 
fin. ; port opening, jin. ; maximum cut-off at 70 per 
cent. of the stroke. The 26in. low-pressure cylinders 
had ports 16in. 2in./3}in. ; travel of valve in full 
gear, 4}in. ; lap, lin lead, */,,in maximum port 
opening, lin. ; cut-off in full gear at 75 per cent. ; 
exhaust closure at 93 per cent. The reversing gears 
of the high-pressure and low-pressure cylinders were 
arranged to be worked independently. At that time 
Mr. Webb stated that connecting the two involved 
extra complication without any material advantage 
The degrees of expansion used in practice will be 
referred to later. 

The steam chest cover of the large cylinder was 
provided with a relief valve so adjusted that the 
pressure admitted could not exceed 75 lb. per square 
inch. An arrangement was also made whereby steam 
direct from the boiler could be admitted to the low 
pressure cylinder. It does not appear that this valve 
was provided for the usual purpose of helping to start 
the engine, though there is no doubt that the driver 
frequently tried to use it to that end. Mr. Webb stated 
that it was useful for warming up the cylinder. It wa 
a ‘‘two-edged tool,”’ the use of which frequently choked 
the receiver. 

There were 29 engines of the Compound ” class, 
and since the Experiment was subsequently altered 
to have 13in. high-pressure cylinders and conform 
with the others, the total at the end of 1884 was 30 

The weight of these empty 34} 
tons. In working order they weighed 37} tons, dis 
tributed as follows :——On leading wheels, 10.4 tons ; 
on low-pressure driving wheels, 14.2 tons ; on trailing 
high-pressure driving wheels, 13.15 tons. This weight 
was 4 tons greater than that of the ‘“ Precedent 
class, which the compounds were intended to replace, 
and as the boilers were of identical size, the difference 
represented weight of metal. Nevertheless, the “ Com 
pound ” class could not do the work which the “ Pre 
cedents ©’ were doing, and the much larger and heavier 
** Dreadnoughts "* were then built, whilst engines of the 


engines was 
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Institution of Mechanical Engineers in 1879, Webb 
stated that “his idea was that to get a compound 
locomotive which would work steadily and economic- 
ally at high speeds it would be necessary to go back 
in form to the engine by R. Stephenson having three 
cylinders. The boiler steam should be taken into 
the middle cylinder first, and thence into the outside 
cylinders, which should have their cranks in the same 
position and at right angles to that of the middle 
cylinder.” Apart from his suggestion of copying 
Stephenson’s arrangement of cranks, had Webb 
carried out his original idea of one high-pressure 
cylinder inside and two low-pressure cylinders outside, 
he might have produced a better engine than was 
actually adopted. Why he made the change and 
placed a large single low-pressure cylinder inside was 
never stated officially, as far as the writer is aware. 
But an interesting sidelight on the question was given 
by Mr. Edgar Worthington—in the discussion on his 
paper before the Institution of Civil Engineers in 1888 

who suggested that, with a single high-pressure 
cylinder “‘some disadvantage would probably arise 
from uneven pressure in the receiver, which would be 
replenished only twice, while it would be required to 
-upply steam four times per revolution.” 

Webb’s two main objects—according to his 1883 
paper—in designing the first three-cylinder com- 
pound were, first, economy of fuel, and, secondly, the 
suppression of coupling rods. No mention was made 
of lessened initial and final temperature differences 
in the high-pressure and low-pressure cylinders, or 
of the advantages to be gained by dividing the total 
power between two axles, and reducing the initial 
=tresses on one driving axle. ; 

The following four classes of express engines were 
built at Crewe from 1882 to 1890. 

The ** Experiment” of 1882.—Only one trial engine 
of this class was built, similar to Figs. 250 and 251. 
The outside high-pressure cylinders, 11}in. diameter, 
drove the trailing axle, and the inside low-pressure 
cylinder, 26in. diameter, the middle axle, the stroke 
being 24in. in all three. The steam chests of the high- 


* No. XXXII. appeared August 7th, 
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wheel base of the “* Precedents,” as were also the 
diameters, 6ft. 74in. of both driving and 3ft. Jin. of 
the leading wheels. 

The * Experiment” ran for about twelve months, 
chiefly on the Irish mail trains between Euston and 
Crewe. It was certainly worked hard as regards mile- 
age, being double-manned, though its trains were 
neither the fastest nor heaviest expresses. 

The *‘Compound”’ Class of 1883-4._-The name 
** Compound ”’ in this connection was that of the first 
engine of the class. The main difference between the 
new engines and ‘‘ Experiment ’’ was the increase of 
the diameter of the high-pressure cylinders from 11 }in. 
to 13in., since it had been found that the “* Experi- 
ment’ did not possess sufficient starting power. The 
low-pressure cylinders remained 26in. diameter as be- 
fore, and the boiler and general dimensions were similar. 
Figs. 250 and 251 really represent the first batch of 
the *‘ Compound ”’ class, and from Fig. 250 it will be 
noticed that the outside valve gear was somewhat un- 
usual. The valve chests being below the cylinders, the 
motion discs E carrying the quadrant bars were placed 
in @ corresponding position by securing them to the 
under side of the slide bars. The brass slide blocks I 
worked inside grooves in the quadrant bars, and were 
carried by the lifting links G, to the lower end of which 
the valve rod H was attached. To the upper end the 
compensating link J was fastened. So far the arrange- 
ment was that of the usual Joy gear turned upside 
down, but instead of the radius rod N of the inside 
cylinder arrangement—-Fig. 251—-the upper end of 
link J was controlled by a rod K—Fig. 250—attached 
to a return crank on the trailing crank pin. 

Only a few of these engines were fitted with the 
return crank ; the later engines were arranged with 
the upper end of the compensating link coupled to 
a radius rod of the usual form, which was attached 
to a fixed point in the frame in front, and subsequently 
all the engines were altered to this design, which 
was also the form of valve gear used in Webb’s com- 
pound engines of the “‘ Dreadnought ”’ class, mentioned 
below. 

The 13in. high-pressure cylinders of the ‘‘ Com- 
pound ” class had ports 9in. x I}fin,/2}in, ; travel of 
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“Compound ” class were relegated to lighter trains. 
* Dreadnought * The first of this new class 
Fig. 252—-appeared in September, 1884, only one 

month after the last five of the previous class. In all 

there were 40 ‘* Dreadnoughts,”* the last of which was 
turned out in June, 1888. The fourth engine, ** Mar 
chioness of Stafford,’ was shown at the Inventions 

Exhibition of 1885. The “ City of Liverpool ”’ was at 

the Liverpool Exhibition of 1886, in company with 

Stephensons’ ** Locomotion "’ and ** Rocket.” 

The “ Dreadnoughts ” differed principally from the 
preceding engines in their greatly enlarged dimensions, 
and, therefore, the old Crewe policy of comparatively 
light and cheap locomotives was completely discarded. 
There were a few differences in mechanical details, of 
which the following were the chief. The single low- 
pressure crank axle, which in the “* Compound ” class 
was forged with sloping crank cheeks, was replaced 
by a crank formed by bending the axle in a hydraulic 
press, so that the grain of the material followed the 
shape of the axle. The leading wheels were steel cast 
ings, but in the first engines of 1884-5, the driving 
wheels were of wrought iron. In 1886 steel castings 
were introduced for the large wheels. The leading 
axle was of Webb’s radial type with l}in. lateral 
movement on each side of the central position, but 
unlike that of the preceding engines, was placed in 
the usual position behind the smoke-box. The two Joy 
valve gears were the same as in the later “‘ Compound” 
class, but the most important feature of all was the 
reversing gear, patented by Mr. Webb, so arranged 
that the high and low-pressure valve gears could be 
operated either together or independently. This ex- 
tremely ingenious arrangement was a credit to the 
Crewe drawing-office, but owing to the method of 
working the Webb three-cylinder engines in service, 
it proved unnecessary, as will be seen later. 

The boiler pressure was raised to 175 lb. per square 
inch ; diameter of the two high-pressure cylinders, 
l4in. ; of the single low-pressure cylinder, 30in. ; 
stroke of both, 24in.; driving wheels, 6ft. 3in. 
diameter ; leading wheels, 3ft. 9in. diameter; wheel 
base, 8ft. 5in. + 9ft. 8in., advantage being taken of 
the absence of coupling rods to obtain space for a long 


Class 














Ava. 14, 


1925 











THE ENGINEER 





i 





fire-box ; boiler barrel, 11ft. long by 4ft. lin. diameter 
inside the front or smallest ring; the 225 brass tubes 
| jin. diameter outside, provided 1242.4 square feet 
f heating surface ; and the fire-box heating surface 
vas Officially given as 159. 1 square feet ; total, 1401.5; 
grate area, 20.5 square feet. Here it must be stated 
that the fire-box heating surface included the water 


bottom, which in the previous engines had very 
properly not counted as such. The sudden 
discovery of this additional “heating surface’ 


has been mentioned in an earlier section, and looks 
ike an attempt to add extra magnificence to the new 
engines. A calculation of the false surface below the 
level of the grate shows that it amounted to about 40 
square feet, and if it be deducted the true fire-box 
heating surface becomes about 119 to 120 square feet, 
ind the total heating surface to about 1362 square feet. 
The ports of the high-pressure cylinders were 10in 
jin. /2}in. ; the travel of the Trick valves was 3}in 
maximum ; lap, Jin. ; lead, fin. ; and inside clearance, 
isin. The low-pressure ports were 18in. 2in. /4jin. ; 
maximum travel of ordinary slide valves, 4}in. ; lap, 


lin. ; lead, */,,in. ; inside clearance, jin. The steam 
pipes to the 1l4in. high-pressure cylinders were 3in. 
diameter; and the exhaust (receiver) pipes, 5in. 


diameter. At the top of the smoke-box, behind the 
chimney, there was a relief valve connected to one of 
the receiver pipes, which limited the pressure in the 
low-pressure steam chest to 80 1b. per square inch. 
The weight of the engines empty was 39} tons, and 
in working order 42} tons, of which 12} tons were 
carried on the leading wheels, and 15 tons on each of 
the two pairs of driving wheels 

After the first twenty ‘‘ Dreadnoughts 
in service some time, it was found necessary to improve 


had been 
the starting of the engines by the addition of a by-pass 
valve in the receiver pipe to allow the exhaust from 
the high-pressure cylinders to pass directly to the 
blast pipe, and relieve the back pressure on the high 
pressure pistons. This valve, which was introduced in 
1886, was under the control of the driver, and will be 
mentioned again in connection with the ‘* Teutonic ’ 


class. The starting was certainly improved, but was 
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still defective owing to the small size of the high 
pressure cylinders. 
‘* Teutonic” Claas There were only ten of this 


class-— Fig. 253-—of which three came out in 1889, and 
seven in 1890. The cylinders, high-pressure 14in 


24in., and low-pressure, 30in. « 24in., were of the same 
size as in the Dreadnoughts, and the boilers were also 
similar. But the driving wheels were increased to 
7ft. lin., and the leading wheels to 4ft. Ijin. diameter. 
The writer has always understood that the old wheel 
centres of McConnell’s 7ft. ‘‘ Bloomers ** were used for 
these engines. The low-pressure cylinders of the second 
No. 1302, were 28in. diameter, 
when first built, and the third engine, ‘* Pacific,’’ No. 
1303, was built as a “ continuous expansion ”’ engine, 
of which the cylinders, as published in Toe ENGINEER, 
were I4in., 14in. and 20in. diameter by 24in. stroke. 
It could be worked with boiler steam directly in all 
three cylinders for starting and on heavy gradients, 
or the steam could be expanded through all three 
cylinders.* This experiment was soon discarded, and 
the engine converted to the standard dimensions of 
the “Teutonic.” Its doings as a continuous expan- 
sion engine were shrouded under an impenetrable 
silence. 


engine, ‘‘ Oceanic,” 


The low-pressure pistons of the “‘ Teutonics *’ were 
provided with tail rods, but they added to already 
excessive reciprocating masses, and were subsequently 
removed. There was also considerable overhang of 
the buffer beam, which, after the alteration, was 
brought back about 2ft. The drivers used to say that 
the engines ran better before the teil rods were 
removed. 

The valve gears of the first two engines were as in 
the “ Dreadnoughts,”’ but the last seven engines of 
1890 embodied a very important alteration, in that 
the Joy motion and the reversing gear for the inside 
low-pressure cylinder were entirely suppressed, and 
replaced by a single loose excentric, which drove the 
valve above the cylinder through the medium of a 
rocking shaft. The low-pressure cylinder was there- 
fore always kept in full gear, and the driver could 


*It would seem that if this engine was to be used as a con- 
tinuous or triple-expansion engine, there must have been some 
error in the cylinder dimensions as given. But since the area 
of the two I4in. cylinders was practically equal to one 20in. 


cylinder, the original intention was probably to use boiler steam | 


in all three cylinders. 
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regulate the expansion only in the high-pressure cylin 
ders. The loose excentric was driven by stops fixed in 
the left-hand side of the crank web, and reversal was 
effected automatically as the engine moved forward 
for half a revolution under the influence of the high- 
pressure pistons 

This new arrangement involved a 
The bent crank axle of the “ Dreadnoughts "’ was dis 
carded and a built up crank axle, with slab cheeks, 
into one of which the stops could be fixed, was sub- 
stituted. These cheeks were extended backwards to 
form balance weights, an excellent improvement over 
balancing this axle in the rims of the wheels. It also 
necessitated the previously mentioned by pass valve 
in the receiver pipe in the smoke-box, to allow the 


modification. 


high-pressure exhaust to pass directly to the blast 
pipe starting, otherwise have 
entered the low-pressure cylinder before the direction 


when steam would 
of motion had been reversed by the loose excentric 
The by-pass valve was of a double-beat pattern con 
trolled by the driver through a rod, pins and levers, 
and, like all valves in a smoke-box, was occasionally 
apt to stick. This defect resulted on a few occasions in 
one of the funniest phenomena which ever occurred in 
When the engine backed on to 
the driver reversed the high 


locomotive working 
a train ready for a start 
pressure gear, but the low-pressure excentric remained 
in back gear. If the rails were dry and the high-pres- 
sure driving wheels could move the engine forward a 
few feet to reverse the excentric, all went well, but if 
the rails were greasy, the high-pressure driving wheels 
spun round and filled the receiver with steam, which 
passed through the defective valve, and, if one of the 
low-pressure ports was open, into the low-pressure 
cylinder, with the result that the middle or low-pres 
sure driving wheels began to slip round in the opposite 
direction. But in spite of this property, the loose 
excentric so simplified the gear that not only the 
“ Teutonic ” all of three- 
cylinder compound engines were fitted with it, but 


and succeeding classes 


many of the previous ‘Dreadnoughts”’ were also 
altered to have a similar arrangement 
The valve dimensions of the “‘ Teutonics *’ differed 


1884 8 FIG. 253 


somewhat from those of the ** Dreadnoughts. The 
valvesof the high-pressure cylinder had 3}in. full travel, 
or }in. longer, the lap jin., and lead jin. remaining 
the The low-pressure valve had 5}in. full 
travel, or lin. more than in the “‘ Dreadnoughts.”” The 
lap remained lin., but the lead was increased from 
3/,,in. to fin. There was also a small amount of ex- 
haust lap in place of the previous exhaust clearance, 
to provide extra cushioning in order to obviate, as 
far as possible, the uncomfortable surging action 
when starting, to which all the three-cylinder engines 
were liable. 

The “ Teutonic ” class weighed 454 tons in working 
order, of which 14} tons were carried on the leading 
wheels, and 154 tons on each of the driving pairs. 

It may be added that these ten engines were much 
the best of any of Webb’s three-cylinder compound 
engines, and their performances will be referred to 
later. Meanwhile the various characteristics of the 
type, as a whole, and of the different classes in detail, 
form a most interesting study, and will now be briefly 
considered. 

Advantages of Webb's Three-cylinder System.—The 
principal advantages were that the total power exerted 
by the engine was divided between two driving axles, 
and that the maximum straining actions were not 
only lessened in this manner, but still further de- 
creased with regard to each axle by compounding. 
Much longer axle bearings were possible, though 
whether such long bearings were necessary with the 
greatly decreased straining actions is open to question 
on the grounds of added weight of axle-boxes. The 
bent crank axle of the “‘ Dreadnought" class was a 
good feature, though it had to be discarded when the 
loose excentrics were adopted. Owing to the small 
size of the outside high-pressure cylinders and the 
central position of the large low-pressure cylinder, there 
was very little swaying or “ nosing.’ The two driving 
axles could be placed far apart, thus allowing a very 
long fire-box to be used. At that time coupling rods 
did not usually exceed 8ft. 6in. to 8ft. 9in. in length, 
though D. Drummond was using 9ft. rods. The two 
driving axles of the “‘Dreadnought”’ and “Teutonic” 
classes of compounds were 9ft. 8in. apart. A strong 
claim was made in that coupling rods were avoided. 
Certainly their frictional resistance was absent, but 
this advantage was more than counterbalanced by 
other effects. 


same. 


Cylinder Ratios and Receiver Capacity. —Webb tried 
three different values for the ratio of high-pressure 
to low-pressure cylinders. The first engine “ Experi 
ment "’ had a ratio of 2.55, but as the high-pressure 
cylinders, 114in. diameter, were too small for starting 
the trains, in the succeeding ‘ Compound ” class the 


high-pressure diameter was increased to 13in., and 
the resulting ratio decreased to 2. In the “‘ Dread 
noughts ”’ and “ Teutonies ” it was 2.3, but in later 


engines, again owing to starting difficulties, the high 
pressure cylinders were further and the 
ratio again reduced to 2. But the ratio may be varied 
within fairly wide limits without materially affecting 
the total power of a compound engine, though a com 
promise is usual to equalise, as far as possible, the 
initial straining forces on the pistons and the work done 
in the high-pressure and low-pressure cylinders. The 
question of cut-off is dealt with later, but it may be 


increased 


mentioned here that a three or four-cvlinder com 


pound engine has the advantage over a two-cylinder 


compound with one driving axle in that equal 
division of work, though a desideratum, is not so 
essential 

The receiver capacity of the Dreadnought 
class was 1.58 times that of the two high-pressure 


eviinders. That of other classes was not stated 


Railway Relics at Faverdale. 


THE collection of railway relics which was gathered 
together at Faverdale, Darlington, by the London 
and North-Eastern Railway Company, in connection 


with the Railway Centenary, is one that will never be 


forgotten by railway enthusiasts who had the 
opportunity of seeing it. 

The following short summary of the principal 
exhibits will enable those who were unable to go to 


Darlington to form some idea of what there was to 


see and enjoy Taking the largest items first, there 








1889 - 90 


L. AND 3.W. “TEUTONIC’’ CLASS, 


were about a hundred specimens of rolling stock, the 
No. I 


Stephenson engine of 


engines comprising Locomotion Invicta, a 
Hetton Colliery 1822, 
worked for the best part of eighty years, the 
material alteration being the fitting of link motior 
and, almost certainly, the reduction of about a foot 
in the size of the Derwent, a Hackworth 
example of 1845, with inclined cylinders at the rear 
a real Bury engine of 1846, hailing from Lreland; a 
curious engine of 1844, from Antwerp; and rec 
structions of the Rocket, the North Star of the broad 
gauge, and Le Belge, an engine built by Cockerill in 
1835. Then came a fine batch of engines, 
starting with the Cornwall, and including Patrick 
Stirling's No. 1, down to Johnson's beautiful Midland 
engine. There were also a few interesting engines of 
considerable age, but no special note, except Fletcher's 
910 and a “ Tennant.”’ Finally came a collection of 
modern types, such as have been 
together in this country before, an it was of extra- 
ordinary interest to be able to compare them with 
one another at close quarters. [nm many cases there 
was an uncomfortable feeling of strangeness at se 
them in unfamiliar colours, owing to the new group- 
ing, coupled with sincere regret on realising that two- 
thirds of them were types which are destined never to 
be repeated, or developed farther. The climax of 
this group was the “ Garratt’ six-cylinder engine, 
with a boiler 7ft. in diameter, which has just been 
built by Beyer, Peacock and Co., for the L. and N.E.R 
Mention should also be made of Sir Vincent Raven's 
wonderful electric locomotive, intended for the main 
line of the N.E.R., which has not yet been electrified 
The engines were accompanied by many fine examples 
of the other forms of rolling stock. 

Inside the paint shop there were between six and 
hundred exhibits of great interest, many of 
Most of these relics were lent 
by private 


which 


ont 


wheels ; 


single 


never collected 


ing 


seven 
which are unique. 
the great railway companies, the rest 
owners. The prints and photographs numbered 353, 
and included contemporary illustrations of the open- 
ings of various railways, early locomotives, bridges, 
&c.; a most beautiful water-colour by John Dobbin 
of the opening of the Stockton and Darlington 
Railway, based on a sketch (also shown) said to have 
been made at the time; portraits of railway engi- 
neers; early documents, time-tables and posters ; 
and a priceless collection of forty-seven original 


by 
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drawings belonging to Robert Stephenson and Co. 

Another section consisted of about fifty models of 
engines, mostly working. Many of these were ex- 
cellent. but some of them made one realise that a 
model, to be good, must, like the little girl in the 
rhyme, be very, very good; a single blemish spoils 
the whole. A model of a G.N.R. single, for instance, is 
utterly ruined if the trailing wheels are made the 
same size as the bogie wheels, no matter how perfect 
it may be otherwisé. And several were quite spoilt 
by insufficient care having been taken with such an 
easy detail as the cab. On the whole, however, they 
reflected great credit on the skill and patience of their 
builders. 

The student of signalling also found much material 
for examination, principally in the form of electric 
apparatus of various kinds, dating from as early as 
1827. 

One case contained relics of George Stephenson, 
such as letters, watches, and some of the actual 
** taps ”’ used in making his first Killingworth engine ; 
another held documents relating to Edward Pease, 
the Stephensons, Wood, &c.; while in others there 
were displayed the earliest plans and documents 
connected with the old railways, more especially the 
Stockton and Darlington. Among the miscellaneous 
items, perhaps, we may mention Mr. Dendy Marshall's 
collection of 143 medals, commemorating the open- 
ings of various British, colonial and foreign railways, 
since they are objects the very existence of which is 
but little known. There was also an excellent collec- 
tion of relics, like bells, lamps, a real leather buffer, 
sections of the first iron railway bridge—described in 
THE ENGINEER, May 10th, 1901—and of the atmo- 
spheric pipe from the South Devon Railway, together 
with specimens of permanent way of all dates. The 
bridge originally spanned the Gaundless, a tributary 
of the Wear. It was composed entirely of light cast 
iron girders, and is believed to have been designed 
by George Stephenson. 
twenty-four years ago. Especial mention should also 
be made of the portrait and other relics of William 
Hedley, which were lent by Mr. Archer, and which are 
known to but few people. 

Several reflections are prompted by a visit to this 
wonderful Exhibition. First, gratitude to the London 
and North-Eastern Railway Company and those 
who were immediately responsible for the collection 
and arrangement. Secondly, regrets that a number 
of beautiful types have been allowed to disappear. 
One would have liked to see the Lord of the Isles 
(which was represented by her driving wheels); a 
Bristol and Exeter nine-footer ; a Jenny Lind; an 
8ft. 2in. Caledonian ; a Lady of thte Lake; an old 
Beattie: a Webb three-cylinder compound; a 
Great Western bogie single ; and a Stroudley Brighton 
single. A “Gladstone” and a “Terrier” might 
have been present, and the same remark applies to a 
Fowler Metropolitan tank. If only some rich man 
had collected locomotives, like other people do stamps, 
and then discreetly departed this life and bequeathed 
them to the nation, together with a building to con- 
tain them, what an enormous amount of pleasure and 
instruction would have been provided for railway 
enthusiasts of all ages, especially for the younger 
generation, who have not had the privilege of seeing 
many of the old giants in the zenith of their career. 
But there are still things to be collected, not so difficult 
to house and handle, and it is a matter for surprise 
that although railways inspire quite as much en- 
thusiasm among a great many people as the Post Office, 
yet hardly any “ railwayacs”’ attempt to form a collec- 
tion of the available matter, such as books, prints, 
medals, models, &c., while philatelists always employ 
their spare energy, time and cash in that way. 

We have just been given cause for the further 
regret that the finest collection of the kind—together 
with aerial items and other matters connected with 
transport—which has ever been formed, namely, 
that of Sir David Salomons, has been left in his will 
to the Bibliothéque Nationale of Paris, already rich 
in this direction, whereas our own Museum has, apart 
from locomotives, little or nothing to show, although 
England was the first home of railways. 

During our visit to Newcastle, we took occasion to 
visit the cottage at Killingworth in which George 
Stephenson lived for a time, whilst his first loco- 
motive was being built in the adjoining shops of the 
Killingworth Colliery Company. Over the door of 
the cottage, which is beautifully kept by its present 
tenant, Mr. Orr, who is in charge of the old shops, 
there is a vertical sun-dial, below which a large panel 
with the following inscription has been let into the 
wall: 

GEORGE STEPHENSON, Engineer, 


lived in this cottage from 1805 to 1823. 
His first locomotive (Blucher) was built at 
the adjoining colliery wagon shop, and on 
July 25th, 1814, was placed on the wagon- 
way which crosses the road at the east end 
of this cottage. 


Mr. Orr kindly conducted us through the old shop, 
and showed us a vertical drilling machine which was 
used by Stephenson in the construction of the Blucher. 
It consists of a vertical spindle carried in a head 
which could be moved up and down by a rack and 
pinion. The drive was effected by a pair of bevel 
wheels, one of which is keyed to what appears to be 
an old lathe headstock, The shop shaft was revolved 


It was replaced about | 








in Stephenson’s day by a beam engine, which was 
replaced some years ago by an oil engine. The drilling 
machine is still in use. 








The Osborne (Adelaide) Power 
Station and Transmission System. 


No, IL.* 


As was explained in Article I., the generated voltage 
of 6600 is stepped-up to 33,000 in banks of three delta- 
star connected, water-cooled transformers. These 
transformers are arranged in the out-of-door switch- 
yard, and a view of some of them, with their oil circuit 
breakers, is given on page 166. 


TRANSMISSION SYSTEM. 


All power from Osborne is transmitted at 33,000 
volts to ten main transformer sub-stations situated at 
strategic points in the system—see Fig. 13—by two 
double circuit transmission lines carried on 50ft. New 
South Wales Blackbutt poles with West Australian 
Karri crossarms. The poles are spaced 250ft. apart. 


of pole or crossarms in case of defective insulators, 
but such has not been the experience at Adelaic 
yet, and it is hoped by frequent testing and inspectio: 
of insulators to avoid this particular trouble. 

The transmission lines, examples of which are give 
in Figs. 14 to 18 inclusive, deliver to a ring main junc 
tioning with it at Croydon, three miles from the City 
Each sub-station on the ring is supplied by two doubk 
circuit lines, the two circuits of each line being operate: 
as a balanced pair for protective purposes. Eac! 
circuit, however, has its own oil switch, so that in the 
event of a fault on one circuit the other can be put 
back into service with but slight delay. The trans 
mission lines between Osborne and Croydon, an« 
around the “ ring *’ are carried along the public road 
ways, the “ring” having an average radius of three 
miles from the City. Transmission line poles als: 
support the primary distribution (7600-volt) and 
secondary distribution (440-volt) lines. In these 
cases, shorter intermediate poles are placed between 
the 50ft. poles to halve the span on account of their 
closer spacing. The spacing of the conductors on the 
33,000-volt circuits is 36in., and they are arranged 
on an equilateral triangle with the apex at the bottom 


This gives freer access for line construction and main- 
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FIG. 13-PLAN SHOWING TRANSMISSION 


The conductors used are copper near the sea coast, 
and aluminium steel-reinforced further inland, having 
a conductivity equivalent to 0.15 square inches of 
copper. Pin type insulators, having a dry flash-over 
test voltage of 110,000, and wet flash-over of 75,000 
volts are used. For the lines near the sea coast larger 
insulators, having a flash over of 145,000 volts dry 
and 90,000 volts wet, are installed. No trouble was, 
during twelve months’ operation, experienced on the 
line from flashovers or burnt crossarms, except in 
one sub-station, situated near a cement and chemical 
works, where salt and cement dust was deposited on 
the insulators which, in this case, were mounted on 
earthed metal crossarms. Several flashovers occurred 
in this sub-station soon after starting operations, 
but from the absence of trouble on the lines themselves, 
it is believed that the wood crossarms give either a 
sufficiently added insulation, or modify the electro- 
static stress, to prevent flashover in spite of salt 
deposits which probably take place on all insulators 
near the sea coast. A further advantage of the wood 
crossarm, and absence of earthing of the insulator pins, 
is the fact that faulty insulators can be detectéd by 
means of a head set of wireless telephone receivers 
and a portable aerial. In other systems it is reported 
that the use of wooden crossarms, and non-earthed 
pins on high voltage lines has resulted in the burning 

- No. appeared August 7th, = =—™S” 


LINES 


Swan Sc 


BETWEEN OSBORNE AND ADELAIDE 


tenance purposes. Steel towers are only used at ter- 
minals and angles where space permits. 

The 50ft. poles are sunk 7ft. in the ground, and are 
erected complete with insulators and crossarms by 
means of a pole-erecting jib mounted on a motor 
lorry. Their section is 16}in. diameter at 5ft. from 
the butt end, and 8}in. at the top. Although they 
weigh 2 tons, they are readily handled by the pole 
erector and six men. A normal day’s work with 
this gang is 6 to 8 poles set and erected. The cross- 
arms are 5in. by 4in. West Australian Karri, double 
crossarms being used where there are special stresses. 

For terminal and angle positions, strain or suspen- 
sion type insulators, three in series, 10in. diameter, 
are used. Angles less than 10 deg., however, are 
turned on two standard pin type insulators side by 
side on double crossarms. The insulator pins are of 
the company’s standard design, and consist of a cast 
iron body with a flat headed ?in. diameter bolt right 
through them and through the crossarm. The head 
of the pin is bound with marlin, on which the insulator 
is screwed. This method of attaching insulators to 
pins has been used by the Adelaide Electric Supply 
Company for many years, with most satisfactory 
results. 

The total length of 33,000-volt line erected is 57 
miles. A further 10 miles is under construction, and 
orders have been placed for materials for another 











Aue, 14, 1925 





THE 


ENGINEER 











159 





50 miles extension into the agricultural districts to 
the north of Adelaide. The 33,000-volt circuits have 
een arranged in accordance with the recommenda- 
tions of the Californian Railroad Commission’s Report 
on Inductive Interference. In spite of many long 
parallels with telephone lines separated only by the 
idth of the road, there have been no complaints of 
nductive interference, although no corresponding 
ranspositions have been made, as yet, in the telephone 
pies. 

The star point of the 33,000-volt side of the step-up 
transformers at the power station is solidly earthed. 
\ll cireuit breakers have the same rupturing capacity, 





Fic. 14 


the maximum short circuit current 


reactance in the step-up transformers, 


bpomg based on 
with 8 per cent 
in the generators, the reactance of the 


Light- 


and 10 per cent 
transmission lines being treated as negligible. 


ning conditions of Adelaide are comparatively mild 
and it is not considered that the usual overhead 
zround wire protection is necessary. Oxide film light 


ning arresters, however, are installed at Osborne and 

Fig. 23-—-but not at any other point 
As prev iously mentioned, the protective 
relays are of the balanced type, and they act instan- 
Ona the 
ections between Osborne and ( roydon they act selec 
tively to switch out only a faulty circuit, but else- 


Crovdon see 


on the ring. 


taneously to cut out a faulty section of line. 


where, non-selective relays trip both circuits ofa pair 
f a fault occurs on one of them. Owing to the use of 
the ring svstem such a fault, if limited to one section 
of the ring only, does not result in mterruption to the 
it gives sufficient protection and uses 
of l for 


iway 
operating one circuit only of a pair, if necessary, by 


orvice while 


the simplest form re Provision ts made 


induction-type inverse  time-limit overload relays 


33,000 V. AND 400 V. LINES IN 


portion of the system. At the Osborne power station, 
overload inverse time-limit relays are installed, in 
addition to the instantaneous balanced relays, and 
are given a two-second setting. These act only as a 
last line of defence, and come into operation in case 
of a relay or switch failing to operate elsewhere on the 
system. 

The whole protective scheme was worked out and 
designed by the company’s engineering staff, for the 
particular conditions of the system, and the apparatus 
the General Electric Company of 
able to record that 
it 


was supplied by 
America. It 
after a number of adjustments 


is satisfactory to be 


were made, has 














A SUBURB 


acted pertectly on the few occasions when it has been 


called upon to act. 
. 


TRANSFORMER SUB-STATIONS 


All the transformer sub-stations are 
attended. Emergency attendants 
Adelaide, Croydon, and Port Adelaide, 
to the sub-stations to perform switching operations 
An alarm system is being installed 
which will an indication at the East-terrace 
converter when any 33,000-volt switches are 


automatically tripped, so that it will be immediately 


operated un 
at 
who are sent 


are available 


when required. 
give 


station 


known to which sub-station to send men in case of 
trouble. 

All the main transformer sub-stations are of the 
outdoor type, and are built on open ground on a 


space about 150ft. by l0Oft., the control panels only 
being enclosed in weatherproof cabinets placed near 
the switch structure. The bus-bar 
f yvalvanised pipe, 


ot 
ol 


supporting Trame 
held 


pipe fittings bemg 


Is in. together by 


work 


Standardised clamp . no screw 


FIG. 15 TYPICAL 33,000 V. AND 


contacts of the tubular type surrounded by explosion 
chambers. At and East ‘Terrace gsucl 
switches are electrically operated by solenoid mechan- 
ism, but elsewhere they are manually operated. 

In the manually operated stations, a 30-volt 
Waterbury primary battery is provided for tripping 
purposes. The elements of this battery, which is 


Osborne 


largely used in America for railway signal purposes, 
are zinc and copper oxide in a solution of caustic 
soda, evaporation of the electrolyte being prevented 
by a film of oil. 
order, it was found necessary to put a 3000 ohm leak 
across the battery. 


In order to keep the cells in gor d 


The elements have a life of 500 





400 V. LINES 


ampere-hours, and are expected to last from tour to 
five years under the local conditions. 

The 33,000-volt isolating 
are supported on pin insulators, having a flash-over 
voltage of not less than 145,000 volts dry and 90,000 
volts The bus-bars are of l}in. and the con- 
nections of #in. diameter solid drawn copper tubing. 
The bus-bars are divided inte two on both 
33,000 and 7600 volts sides by bus section air-break 


switches and bus-bars 


wet. 
sections 
switches. The transformers used in these main sub- 
stations are connected 33,000 volts delta to 7600 volts 
star, the star point being solidly earthed. They are 
of the oil-insulated, self-cooled type, each weighing, 
complete with oil, 8 tons. They are placed on concrete 
foundations, 18in. high. Sufficient space and clear- 
have made in each main sub-station for 
four 1200-kilovolt-ampére three-phase units, but 
those at present in use are 600-kilovolt-ampére three- 
The switchgear and transformers were 


ance been 


phase ones. 
supplied by the General Electric Company of America. 
A special 12-ton motor truck is used for moving the 
the truck being towed 


sub-station transformers, 





FIG. 16—-SWITCHING AND TERMINAL TOWERS AT CROYDON 


which are cut in by pallet switches on the breakers 
of the line which is out. 

The rotary converter station now being built at 
Kast Terrace, City, will be connected to the 33,000- 
volt ring at two points, one by a double circuit over- 
head line from Croydon, and the other from Willcox- 
treet sub-station by a 33,000-volt three-core under- 
ground cable with a pilot cable using biassing trans- 
former protection. Under normal conditions, with all 
circuits operating, the whole 33,000-volt transmission 
ystem has instantaneous protection, and short cir- 
cults are cleared in 0.25 seconds. When any section 
is on single line operation, the overload relays of 
that section have a one second time delay to allow the 
7000-volt circuits to clear first if the fault is on that 





FIG. 17 


used. The 2in. pipe was imported in the required 
lengths, so that cutting and screwing were reduced 
to a minimum. The uprights are set in concrete 
pedestals, consisting of 6in. reinforced concrete pipe, 
set 2ft. in the ground in concrete. For the 7600 
volt switches a 15,000-volt cutdoor type, having a 
rupturing capacity of 4200 ampéres at 7600 volts, 
is used. These switches are bolted to the pipe frame- 
work. The trip coils in them are shunted by small 
fuses to obtain the necessary correct time delay, and 
are operated from bushing type current transformers. 
The 33,000-volt oil switches are of the same type 
and size as at Osborne. Their current rating is 


400 ampéres, and they have a guaranteed rupturing 
capacity of 4200 ampéres at rated voltage. They have 





SWITCHING AND TERMINAL TOWERS AT 


CROYDON 


behind a 6-ton motor lorry, a speed of 8 miles pet 
hour being maintained on good level roads. 

The 33,000-volt portion of each transformer sub 
station is divided from the 7600-volt portion by a 
roadway of ample width to allow the transformer 
transporter and its motor lorry to be driven through, 
and brought to rest with the transformer opposite 
its allotted position on the foundations. By means of 
a short length of steel rail connecting the transporter 
with the foundation, the transformer is easily wheeled 
into position. In addition to the automatic 
tionalising of the sub-station—33,000 and 7600 volts 
buses, as referred to above—provision has also been 
made for entirely cutting out each of them from the 
ring by hand-operated air-break switches, mounted 


H 


sec: 
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the transmission line towers outside the sub- 
stations. In this way, the Croydon sub-station, which 
is the most important junction on the system, can 
be completely disconnected, if necessary, without 
disturbing the supply to the other transformer sub- 
stations on the ring. 

Reference has been made to flash-overs of insu- 
lators which occurred on one of the sub-stations, 
owing to a coating of salt and cement dust. This 
difficulty has been overcome by periodically washing 
the insulators of those sub-stations which are subject 
to these unfavourable atmospheric conditions. The 
washing is now done with the buses alive, about once 


on 




















FIG. 18-CORNER STRAIN TOWER 


a fortnight, with a hose fitted with a fine nozzle 
connected to the town water mains. Precaution is 
taken that the metal nozzle of the hose is efficiently 
earthed. It might be thought that such a practice 
was not only dangerous, but would result in insulators 
flashing over ; there is, however, no sign of any flow 
of current, the finely divided spray through the 
small nozzle being insufficient to cause serious leakage. 


DISTRIBUTION FROM MAIN TRANSFORMER .STATIONS. 


From the ten main transformer stations, primary 
distribution is effected at 7600 volts, three-phase, 
four-wire, and connects altogether to 325 single and 
three-phase transformer stations, mostly of the pole- 
mounted type, throughout the area Fig. 19. 
At these pole-mounted transformer stations 4000/200 


see 
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account of the improved voltage regulation. Where 
three single-phase transformers are installed, the 
connection of the star point to the neutral of the 
7600-volt line is omitted, to avoid burning out trans- 
formers which may occur under fault conditions, owing 
to such banks with their neutrals connected endeavour- 
ing to maintain the balance of the phases. A further 
advantage of operating such banks with the neutral 
disconnected is that in case of a transformer fuse 


blowing, the bank immediately becomes single- 


phase with 7000 volts across two 4000-volt trans- 


formers in The combined effect of single 
phasing with low-voltage shuts down all the three- 


series. 





FIG. 19 OUTDOOR DISTRIBUTING TRANSFORMER STATION 


phase power load until the fuse is renewed. This is 
preferable to the bank continuing to operate in open 
delta, as it would with the neutral connected, 
resulting possibly in the burning out of the other two 
transformers. It has, found 
sary to connect the neutral temporarily while in 
stalling transformers, as otherwise triple harmonic 
voltages appear on the secondary side when making 
the necessary phasing-out before closing the 
delta. When the delta is closed, the neutral connec- 
tion, which is in the form of a fuse, is removed. 

No trouble has been experienced, other than that 
just mentioned, from triple harmonic currents or 
voltages. Distribution transformer stations are pro- 
tected on their 7600-volt side by fuses of the tetra- 


however, been neces - 


tests 








FIG. 20--GENERAL VIEW OF CROYDON TRANSFORMER STATION 


2-volt transformers used, con 
nected phase to neutral. ‘The adoption of the inter 
mediate pressure of 7600 volts was due partly to the 
fact that transformers to step down directly from 
33,000 to 440 volts in the smaller sizes as required 
for these distributing stations are very costly, and 
partly that this pressure enables the company to 
utilise a large number of single-phase 4000-volt 
transformers and concentric cable previously used 
in connection with its single-phase system. As a 
teinporary expedient, considerable use has been made 
of the open-delta system of supplying three-phase 
trom two transformers or two cables, but it is intended 
gradually to complete the three-phase banks on 


single-phase are 


chloride type, made by Schweitzer and Conrad, of 
Chicago. ‘They have a rupturing capacity of 5000 
amperes at their rated voltage. Such fuses are used 
for short-circuit protection only, and are unaffected 
by overloads on the transformers. A routine system 
of maximum load readings is relied upon to prevent 
overloading. Trials are also being made with various 
types of therma! indicators inserted in the trans- 
former oil. The Schweitzer and Conrad fuses are 
mounted upon the pole crossarm:in boxes of the 
Adelaide company’s design, arranged so that the act 
of opening the door of the fuse box withdraws the fuse 
from the contacts. Lightning arresters of the West- 
inghouse auto-valve type with choke coils are being 
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installed on distribution transformer stations. On the 
440-volt side the three-phase banks are connected 
in delta, the middle point of one phase being earthed 
and connected to the middle wire of the three-wire 
system for the 200-volt lighting and single-phase load. 
The 400-volt single-phase motor load is balanced on 
the three phases wherever the three-phase lines are 
available. In residential districts the lighting load 
may be greater than the power load, in which case a 
large transformer for the lighting load is coupled 
in open delta with a smaller one to supply the limited 
requirements in three-phase power. In the power 
districts three transformers per bank are generally 
used, one of them being larger than the others, to 
take care of the industrial lighting which may be 
required simultaneously with the motor load. In a 
few cases an extra transformer is provided to deal 
with the industrial lighting load. So far only single 
phase distribution transformers have been employed, 
but three-phase units will probably be used for all 


extensions where the load balances will allow. 


CHANGE-OVER OF SYSTEMS. 

In connection with the change-over of the com 
pany’s system from single to three-phase distribution, 
one of the greatest difficulties was the erection of the 
additional conductors without undue interference 
with the industrial power load, which made the work 
of change-over slow and tedious, much of it having 
to be done on Sundays. As the company’s mains 
extended over 600 miles of streets, all single-phase, 
the remodelling of this to a complete three-phase net 
work is obviously a matter of time. It is expected, 
however, that many of the residential districts will 
always remain on single-phase. In order to kcep down 
the demand for three-phase power during this change 
over period to an amount with which the mains staff 
could deal. a regulation was made limiting the supply 
of three-phase power to new installations having over 
20 horse-power connected. Even with this limitation 
the demand required the erection and connection of 
sixty-four three-phase transformer stations in nine 
months. When the three-phase distributing network 
has been extended it is the intention to reduce the 
horse-power limitation for three-phase power. In the 
city of Adelaide itself an area measuring about 
1} mile by 2} miles, the supply was originally ail 
direct current, but a study of the probable develop- 
ment of that system showed that it would be more 
economical to convert certain portions of the area, 
which contained mainly private residences and shops, 
to the alternating-current system also. This change- 
over from direct to alternating current has now been 
completed, consumers’ direct-current. motors in these 
areas being taken over by the company and replaced 
by alternating-current machines without charge to 
the consumer. The city alternating-current area is 
supplied from a  33,000/7600-volt sub-station at 
Willcox-street, and the direct-current area, being the 
central business area, from a rotary converter station 
at East-terrace, on a part of the site of the company’s 
Grenfell-street power station. 


EAST-TERRACE Rotary STAtTIon. 


The East-terrace rotary station is a brick and con 
crete structure 130ft. by 41ft. by 19ft. 6in. to crane 
rail. Space has been provided in it for five 2000- 
kilowatt rotary converter units, three of which, by 
the British General Electric Company, Ltd., are now 
being installed. The 33,000-volt switchgear and 
transformers, by the Metropolitan-Vickers Electrical 
Company, are of the outdoor type, placed in an open 
space adjoining the converter building. All 33,000- 
volt switches are electrically operated, remote con- 
trolled from the alternating-current control panels 
on one wall of the station. The direct-current feeder 
and machine switchboard is on the opposite wall, 
the circuit breaker panels for the direct-current side 
of the rotaries being each placed near the machine it 
controls, with the direct-current feeder panels inter- 
spersed between them. A particularly heavy direct 
current breaker, which contained in a concrete 
cubicle, and is remotely operated, has been adopted 
for the rotary. The maximum load to be dealt with 
by this station is 8000 kilowatts operating with four 
rotaries and one as a spare. It is considered that the 
growth in the city direct-current load beyond this 
amount will be more economically met by putting 
down another rotary station in another part of the 
city or possibly the developments of mercury rectifiers 
will have been such that a number of relatively small 
converting stations will be distributed in the city 
area. 

The present direct-current underground city feeders 
now in at the Grenfell-street station will be 
extended and carried in the cable tunnel provided. 
A 15-ton electrically-operated crane by Sir William 
Arrol and Co., Ltd., spans the station. The usual 
offices and small repair workshops are attached to the 
building. 
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THe Deraina wagon and machine-building factory, of 
Drenowo, has been converted, with the participation of 
German industrials, into the first Germano-Bulgarian 
wagon-constructing factory in the Balkans, with a capital 
of 10 million leva. The administration of the factory is in 
the hands of German engineers. The Bulgarian Railway 
has already placed an order for the repair of 5000 wagons 
with the Deraina factory. 
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Rectifiers. 


No. IV.* 


For converting alternating current into high-pres- 
sure direct current, the mercury vapour rectifier 
offers two rather important advantages. As the drop 
of the potential across the are is practically constant 


1000 2000 3000 4000 


FIGS. 23 AND 


for all loads and working voltages, it follows that at 
the highest pressures the apparatus is most econo 
mical—as shown in Fig. 23. Moreover a rectifier 


of given size is capable of dealing with a much greater 
load at a high pressure than it is at a low pressure 
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\ relates to the current and the curve B the con 
tinuous output With 500 volts on the direct-current 
side the continuous rating is 670 amperes, and at 
5000 volts 250 ampéres ; whilst the actual output 
at from 500 to 5000 volts varies between 


340 and 1240 kilowatts. In Fig. 26 we give a view 

















FIG. 26— HIGH PRESSURE~ RECTIFIER 





of one of these high-pressure rectifiers, which have 
been found to operate very satisfactorily on heavy 
The guaranteed overload capacity of a 
rectifier of this type is shown by the curve, Fig. 24, 


overloads. 






* No. LIL. appeared August 7th. 








where the overload expressed as a percentage of the 
full load is plotted against the period of duration. 

In the works of Brown, Boveri and Co., direct 
short-circuit tests have been carried out on rectifiers 
working at pressures up to 5000 volts, and Fig. 27 
shows the current and voltage oscillogram of a rectifier 
undergoing of these tests. The load being 
carried by the rectifier at the time of the short circuit 
was 820 amperes at 1780 volts. The diagram below 





24 EFFICIENCY AND OVERLOAD CURVES 


the oscillogram shows the experimental apparatus, 
A is the rectifier, B a 1500 kilovolt-ampére trans- 
former, C the short-circuiting gear, D the quick- 
breaker, resistance, and 
F, G and H the oscillograph connections. In the 
oscillogram, [ is the zero line for the direct-current 


actmg circuit EK a water 








voltage; IIL the zero line for the direct current ; 
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FIG. 27. APPARATUS FOR SHORT CIRCUIT TESTS 


E g m 1780 volts (direct current) ; J g m 820 amperes, 
the direct-current load ; J & the short-circuit current, 
6700 ampeéres ; J nm 1020 ampéres, the primary current 
in the transformer ; and T the duration of the short 
circuit, viz., .0165 second. 

One of the sixteen rectifier sets as 


supplied 


over 2000 volts with an earthed negative, a closed 
circuit cooling system must be adopted, in order to 
prevent the possibility of a short circuit to earth 
through either the inlet or outlet cooling pipes. A 
view of the cooler is given in Fig. 30, whilst Fig. 29 
shows the equipment enclosed in its case and arranged 
to take full advantage of natural ventilation. The 
vacuum pump is shown in Fig. 31. Details of the 
ignition gear, which has proved very reliable, are 
given in Fig. 32. Ais aspiral spring; B the ignition 
solenoid; C the ignition anode; D the cathode ; 
E a resistance ; and G the push button for putting 
the ignition gear into operation. A movable silver 
steel rod passes through and through 


the solenoid 























FIG. 29--COOLER ENCLOSED IN CASE 


the rectifier. At the lower end of this rod is the 
ignition anode C, which under normal conditions is 
about 4mm. above the surface of the mercury. 


When the solenoid is excited, however, the steel rod 
is pulled downwards against the force and the spiral 
spring A, and it makes contact with the surface of the 
mercury cathode D. Immediately the circuit 
has thus been completed, the anode C is separated 
from the cathode D, thus striking the arc, which is 
transferred to the excitation instat- 
taneously. Direct-current ignition demands about 
5 ampéres at 110 volts. The current is supplied by a 
small motor generator set consmting of an induction 
motor coupled to a direct-current generator, which ts m- 


after 


anodes almost 
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FIG. 28. ELECTRIC TRACTION RECTIFIER 


in 1922 to the Midi Railway of France, is shown 
in Fig. 28. The expanded metal screen which 
surrounds the whole set protects all the live parts, but 
with the aid of the control handles, which have 
insulated couplings, it is possible for the attendant to 
control the rectifiers and pump without risk of shock. 
In comparison with plant requiring an insulated floor 
the arrangement shown in Fig. 28 results in a marked 
saving in space. 

For high-tension plants working at pressures of 


SET 
sulated from the bed-plate of the drivmg moto 
The latest practice of using alternating current 
ignition gear, however, arranged as shown in 


the diagram, Fig. 21 in the previous article, simplifies 
the equipments, for it avoids the use ol the 
motor generator. When the button G is pressed, the 
solenoid B takes a current of 3 ampéres, the actual 
ignition current being, as already stated, approxi- 
mately 5 ampéres. A resistance fixed behind the 
switchboard serves to limit the current to this value. 
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For pressures up to 600 volts the floor space usually 
occupied by a mercury vapour rectifier plant is com- 
parable with that needed for rotary converters. For 
lugher pressures the space required for rectifiers is com- 
paratively less. Rectifiers do not call for special found- 
ations, such as those required for rotary machinery, but 
the floor must, of course, be level and must be capable of 


the ignition converter, which, on the later sets, is 


replaced by the alternating-current ignition system, | 


as previously mentioned. 

It is obvious that the automatic operation of 
mercury vapour rectifier sub-stations is simplified 
by reason of the fact that static rectifiers do not need 
The putting of a manually-operated 

metal-cased mercury va- 
pour rectifier into opera- 


synchronising. 











FIG. 30—COOLER WITH CASING REMOVED 


taking the weight. The makers contend that the cost 
of upkeep of these rectifiers is very small, for there is 
no deterioration of the anodes or the mercury, and, 
generally speaking, there is nothing to replace, save 
perhaps insulators and washers that may be accident- 
Like the glass bulb rectifiers, these 
designed for 


ally damaged. 


metal-cased rectifiers may be auto- 














FIG. 31- VACUUM PUMP 


ration; the Birmingham Corporation having 
applied automatic control to a 225-kilowatt 
set as far back as 1921. With this arrangement it is 
possible to control the rectifier from another sub- 
station with the aid of pilot wires, and the rectifier 
is left quite unattended. The time taken for the 
automatic devices to operate and to get the set away 
is ten seconds, including the time taken to run up 


matin 


equipments for such voltages is no easy task. 


tion is quite simple. The 
switch which puts into 
operation the circulating 
pump, vacuum pump and 
ignition motor generator—- 
when direct-current is used 
for ignition—is closed. The 
vacuum cocks -on_ the 
cylinder and vacuum pump 
are opened, and the vacuum 
in the rectifier is measured. 
The switch belonging to the 
excitation transformer is 
then closed, and on press 
ing the button already 
referred to, the rectifier is 
ignited and energised. The 
oil switch and automatic 
circuit breaker are then 
closed, and the rectifier is 
ready for service. 

A matter which often 
settles the of 
whether rectifiers or rotary 
converters shall be = in 
stalled, is the accommoda 
tion available. Rectifiers 
may, of course, be erected 
in places where rotating 
machinery could not be 
used, and in many cases, 
the makers contend, old 
houses yay converted 
into sub-stations. The 
Metropolitan Electric Sup- 
ply Company has installed 
a 240-kilowatt set in the 
basement of its show-room 
at St. Albans, and other 
sets have been set to work 
in similar places. The possi- 
bility of building rectifiers 
for pressures up to 5000 
volts minimises one of the 
difficulties associated with 
high-pressure direct-cur- 
avoids the necessity of 
converters in series. 
Sub-stations equipped with high-pressure mercury 
vapour rectifiers should be cheaper than those 
equipped with high-pressure converter plant, and 
should space. Rectifiers are not, 
however, nearly so cheap as might be imagined. 
Moreover, the possibility of producing high-pressure 
direct-current, with the aid of relatively simple 
apparatus, only overcomes one of the difliculties asso 
ciated with the use of high-pressure direct-current. Ifa 
direct-current pressure of 5000 volts be applied to the 
overhead conductors of a railway that pressure must 
be dealt with by the traction and eontrol 
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FIG. 32—-DETAILS OF IGNITION GEAR 


is well known that the construction of 
For 
3000-volt railwats, however, the rectifier sub-station 
would certainly appear to have much to recommend it. 


gear, and it 





THe number of War Department wagons remaining 
unsold is, according to an answer by Mr. Walter Guinness, 
691, of which 673 are of the continental type, #.e., with a 
shelter for the brakesman at one end. 











Faraday as a Chemist. 


We have just receivod from the secretary of the Royal 
Institution of Great Britain, the full text of the Discours 
on “ Faraday as a Chemist,”’ which was delivered befor 
that body on Friday evening, June 12th, by Sir William J 
Pope, F.R.S., who is Professor of Chemistry at the Univer 
sity of Cambridge. As this Discourse contains much that 
is not generally known, we feel sure that it will be of great 
interest to many of our readers,’and we therefore propos 
to reprint it in full. 


Michael Faraday was born in 1791, the son of a working 
blacksmith in London. During the distress of 1801, wher 
corn rose to over £9 a quarter, his family received publ 
relief, and one loaf of bread was allotted weekly to the nine 
vear old child. His systematic education was rudimentary 
in character, for in his thirteenth year he became errand 
boy to a bookseller in the neighbourhood of Mancheste: 
square, and was ontrusted with the duty of distributing 
the Sunday newspapers. 

So lowly an introduction to life might seem to furnis! 
but a slight foundation for a great scientific career Yet 
Faraday became Director of the Laboratory of the Royal 
Institution in his thirty-fourth year, and succeeded Sir 
Humphry Davy in the Chair of Chemistry in 
his death in 1867 he was mourned by practically every 
learned academy in the civilised world as one of the fore 
most of the great chemists and physicists of the first halt 
of the nineteenth century. Many of Faraday’s discoverie- 
and much of his mode of interpreting chemical observa 
tions still persists as sources of inspiration to the chernist of 
a century later. The task of tracing the career of this 
great scientific luminary, of trying to decipher the stage 


| in his major discoveries and of learning how his dominating 


position in science was attained, is an interesting one ; it 
is an iluminating one as showing how the exercise of in 
dustry and ability can reduce to negligible proportions the 
effect of faulty early education and of absence of family 
support. 

Faraday was apprenticed as a bookbinder to his employer 
in 1805 ; his indentures note that “ in consideration of hi 
faithful service no premium is charged.’’ He has told u 
that whiist an apprentice he read a great number of scien 
tific books which came under his hands, and the corres 
pondence which he left shows that he was in the habit of 
discussing with keen enthusiasm a large variety of scientific 
topics ; he attended a few lectures on natural philosophy) 
by certain private individuals who were in the habit a 
century ago of advertising such discourses. Early in 1812 
a customer of his master’s shop enabled him to attend 
four of Sir Humphry Davy’s lectures in this theatre ; we 
are told that he sat in the gallery just above the clock, and 
that he carefully elaborated his notes upon the experiments 
shown and the explanatory discourses. Faraday’s con- 
temporar? correspondence makes it clear that he becarn+ 
captivated by the charm of manner and the skill in exposi 
tion and experin« nt of the master ; he got into contact wit! 
Davy, and on March Ist, 1813, was appointed by thy 
managers as assistant in the laboratory of the Royal 
Institution. 

Faraday's scientific career had commenced, but it had 
commenced in circumstances which would have discouraged 
any but the most intrepid. The first piece of work in 
which he was called upon to assist Davy consisted in experi 
ments on the newly discovered nitrogen chloride ; six 
weeks after he came to the Royal Institution he was writing 
to a friend describing the injuries from which he and hi 
master were suffering by the premature explosion of this 
capricious substance, Although this frequency of bodily 
hurt must have been very disconcerting to an entire novies 
in chemical experiment, Faraday seems to have accepted 
it without demur or complaint, and as a necessary incident 
to the occupation which he had now definitely determined 
to adont. Indeed, a month later he writes his friend at 
some length, and with no little perspicacity, upon the 
conduct of lectures and the behaviour of lecturers. He 
observes that “ polite company expect to be entertained 
not only by the subject of the lecture, but by the manner 
of the lecturer ; they look for respect, for language con 


| sonant to their dignity, and ideas on a level with thet 


own This youth of twenty-one years of age was by no 


means unprecocious ; he observes that “a lecturer should 


| appear easy and collected, undaunted and unconcerned, 


his thoughts about him, and his mind clear and free for 
the contemplation and description of his subject.” 

In the autumn of 1813 Sir Humphry Davy left England 
for an extended tour through France, Italy and Switzer- 
land, taking Faraday with him as assistant and amanuensix. 
This journey, which lasted about eighteen months, appears 
to have been the only occasion on which Faraday left 
England for any length of time, and it undoubtedly exer 

ised a great influence on his future life. The travellers 
carried chemical apparatus with them, visited a large 
number of foreign chemists, and themselves experimente«| 
on the novel problems laid before them. They experi 
mented with the newly discovered element, iodine, with 
which Ampére provided them, and, of course, prepared 
the explosive nitrogen iodine; they visited Chevreul’s 
laboratory, and attended a lecture by Gay-Lussac. Leaving 
Paris they drove across the Alps into Italy ; in Genoa they 
studied the electrical discharge from the torpedo fish, anc 
spent some time in Florence burning diamond with the aid 
of the great burning-glass in the Accademia del Cimento ; 
they visited Vesuvius, made the acquaintance of Volta, 
and Faraday made copious notes on the firefly and the glow 
worm. They collected the natural inflammable gas at 
Pietra Mala, and identified it as methane in the laboratory 
of the Florentine Academy. 

This lengthy journey, much of it in a country with which 
England was at war, must have been of inestimable benefit 
to Faraday ; he acquired some acquaintance with the out- 
side world, and the insularity and indeed petulance which 
he occasionally displayed in his letters concerning the 
manners and customs of people with whose language he was 
unacquainted reveal his need for the wider experience thus 
afforded him. He saw the commanding position which 
Davy’s genius as an experimental philosopher had acquired 
for him in European science, and, what was possibly of 
even more permanent importance, he had occasion to 
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realise that the homage deservedly paid to his great master 
had led, perhaps, to some deterioration in those personal 
qualities which might be expected to accompany intel- 
lectual eminence. 

Tn May, 1815, Faraday recommenced work at the Royal 
Institution, and shortly afterwards took possession of 
living apartments in this building. It must be remembered 
that this period was one of extraordinary interest in con 
nection with chemical science. The sound experimental 
work of the previous century had freed the natural 
philosopher from the mystical and metaphysical trammels 
imposed by the alchemists, and had just led, through the 
work of Lavoisier, to an appreciation of the fact that 
quantitative measurements of weights and volumes had 
become the basis of an imminent great development in 
chemistry. Shortly Davy had overthrown 
Lavoisier’s view that oxygen was the acid-forming element, 
had shown that hydrogen chloride contains no oxygen, and 
had proved that “ oxymuriatic acid " was an elementary 
substance which he called chlorine; he had displaced 
caustic soda and caustic potash from their position 
clements, and isolated from them the clementary metals 
sodium and potassium. Dalton had just enunciated the 
atomic theory, and Avogadro had stated his famous hypo- 
thesis that equal volumes of gases contain the same number 
of molecules under similar conditions of temperature and 
pressure ; both these fundamental statements of principle 
were destined to survive to the present day as logical deduc- 
tions from experimental observation. The next few years 
were to see the popularising of chemical science by the 
introduction of Davy’'s safety lamp for use in coal mines, 
an invention which was probably greater than any other 
asset in determining the increasing industrial activities of 
this country. 

‘This was the atmosphere in which Faraday found himself 
when he made his permanent home at the Royal Institu 
tion in I815; his publications of the succeeding few years 
show that he occupied himself busily in expanding 
knowledge of science and in developing his remarkable 
talents as an experimenter. 

Faraday's first contribution to chemical knowledge was 
a very modest one, and consisted in the examination of an 
italian lime of volcanic origin ; this was published in 1816, 
and was followed by some comments by Humphry Davy 
His next essay was more ambitious. In 1816 the Professor 
of Mineralogy at Cambridge, E. D. Clarke, published a 
paper on the uses of the oxy-hydrogen blowpipe, an instru- 
ment which had been introduced by the American chemist, 
Robert Hare, in 1802. But whilst Hare fed hydrogen and 
oxygen separately into the blowpipe, Clarke proposed 
actually to use a mixture of the two gases in the requisite 


before 


as 


his 





proportion; this involved the introduction of some device 
for preventing the flame from striking back and causing 
the explosion of the mixed gases in the reservoir. At this 
time Davy had perfected his safety lamp for use in the 
coal mines, and during this work had been led to reflect 
upon the various ways in which flame could be prevented 
from travelling through a body of inflammable gas; at 
Davy's suggestion Clarke caused the mixture of hydrogen 
and oxygen to pass through a short capillary of glass before 
entering the blowpipe. The explosion wave was extin- 
guished by the cold walls of the capillary, and thus the 
risk of the explosion of the reservoir of gas was diminished ; 
the risk was not entirely avoided, for Henry Gunning, in 
his ** Reminiscences of Cambridge,”"’ notes the dangerous 
character of the oxy-hydrogen blowpipe as used by Pro- 
fessor Clarke, who was a somewhat eccentric and superficial 
enthusiast. At all events, Clarke succeeded in volatilising 
gold and in burning diamond with his blowpipe, and in 
IS17 Faraday published a note describing the repetition 
and extension of Clarke's results ; it will be recognised that 
no little experimental skill had to be exercised in order to 
avoid the occurrence of a disastrous explosion. Shortly 
after, Faraday described an apparatus in which Davy’s 
experiment of burning diamond can be performed in an 
enclosed space ; the diamond is carried ina platinum capsule 
suspended in a glass globe filled with oxygen, and a jet 
of hydrogen, ignited by an electric spark, is used to heat 
the diamond to its ignition temperature. 

Faraday’s earlier papers were of the nature of short notes, 
and published in the Quarterly Journal of Science 
this was the organ of the Royal Institution, and had been 
Brande in 1816. Faraday’s first paper in the 

Philosophical Transactions *’ of the Royal Society ap- 
peared in 1821, and described the discovery and proper- 
ties of hexachloroethane, CCl, : CCl, and its conversion into 
tetrachloroethylene, CCl, : CCl, Six months later he de- 
seribed and analysed another compound of carbon and 
chlorine, which Dr. Hugo Muller showed later to be hexa- 
chlorobenzene, CCl, ; by a curious coincidence Faraday 
thus had a simple derivative of benzene in his hands several 
veers before he discovered benzene itself. 

It is remarkable that in these papers, and in their 
author's other incursions into organic chemistry, no trace 
is found of a kind of mysticism which attended the treat- 
ment of carbon compounds almost until the middle of the 
nineteenth century. Lavoisier had shown that the majority 
result of animal 


were 


started by 


of chemical substances produced as the 


or vegetable life contain carbon, and we still retain the 
name organic as descriptive of the carbon compounds. 
About 1760 the French naturalist, Buffon, stated that 


there exists a living organic substance, universally dis- 
tributed throughout all animal or vegetable substances, 
which serves equally for the nutrition, for the growth and 
for the reproduction of animals and vegetables." Even in 
1840 Berzelius wrote that “ the elements seem to obey 
suite other laws in living nature than in inorganic nature ; 
the products which result from the reciprocal action of the 
lements thus differ in the two cases. If we could succeed 
in learning the cause of this difference we should hold the 
key to the theory of organic chemistr but this theory 
is 80 well hid that we have no hope of discovering it." The 
same idea of the existence of a vital force as provocative 
of chemical changes in living matter is common to these 
two writers, separated by nearly a century. The hexa- 
chloroethane and the tetrachloroethylene were typical 
organic compounds ; they were produced from ethylene, 
which in turn had heen prepared from alcohol obtained 
by the fermentation of sugar. It is characteristic of 








Faraday’s broad outlook upon chemistry that he should 
have dealt with organic compounds as subject to the same 
laws as govern chemical substances in general; in this 
modernity of conception he anticipated many of his sue- 
cessors, 








Whilst this work was in progress Faraday was engaged 
in an investigation of the alloys of steel in conjunction 
with James Stocart ; this had for its object the improve 
ment of steel intended for the manufacture of cutting in- 
struments and the diminution of the tendency to rust. 
A large number of new alloys were prepared and studied ; 
some, such as those with platinum, had little tendency to 
rust, those with rhodium could be forged and tempered, 
and the silver-steel alloys were used for some time for the 
manufacture of such articles as fenders. Although Faraday 
occasionally presented his friends with razors forged from 
certain of his new alloys the work found no considerable 
technical applications ; the modern extensive use of nickel 
steel and chromium steel, both of which Faraday prepared, 
suggests that the work was in advance of the needs of the 
times. 

Another piece of work undertaken in 1822 led to results 
of far-reaching importance. Humphry Davy had shown 
that the supposed solid chlorine obtained by cooling moist 
chlorine is really a hydrate of this element ; Faraday deter 
mined the composition of this unstable compound as, 
roughly, Cl,, LOH,O, but the exact composition is not yet 
known. On sealing the up in an inverted 
V-shaped tube, and warming the arm containing the 
chlorine hydrate, Faraday observed that chlorine was 
given off, and became condensed to a yellow liquid in the 
empty arm ; the hydrate had decomposed and the evolved 
chlorine had been liquefied by the pressure set up during 
its liberation. On cooling the arm containing the liquid 
chlorine to 0 deg. Cent. and then opening the tube, part 
of the chlorine boiled off and the remainder 
consequence, so cooled that it remained liquid under atmos 
pheric pressure. Faraday estimated that the temperature 
so attained must lower than 40 dey. Fah., 
and, as we now know, it is about 47 deg. Fah. He also 
found that chlorine could be liquefied at ordinary tem- 
peratures by four or five atmospheres pressure. The novel 
device of liquefying a gas by taking advantage of the pres- 
sure set up in a closed vessel by liberating the gas in a closed 
vessel waz clearly capable of wide application, and its 
inventor immediately used it for the liquefaction of sulphur 
dioxide, hydrogen sulphide, chlorine dioxide, nitrous oxide, 
cyanogen, ammonia and hydrogen chloride. His interest 
in the subject aroused, he proceeded to liquefy a number 
of more refractory gases by cooling them under pressure 
in a bath of solid carbon dioxide and ether, and also suc- 
ceeded in converting hydrogen bromide, hydrogen iodide, 
sulphur dioxide, hydrogen sulphide, nitrous oxide, ammonia 
and others into crystalline solids. The systematic study 
of the liquefaction of gases initiated by Faraday provided 
the foundation for much of the most brilliant work done 
within these walls by another great experimental genius, 
the late Sir James Dewar. 

We now arrive, in this brief survey of Faraday’s chemical 
work, at the moment of that important discovery which 
laid the foundation of more than one-half of modern organic 
chemistry and of one of the most important branches of 
chemical industry; this the discovery of benzene, 
which was announced to the Royal Society on June 16th, 
1825. 

Early in the last century the Portable Gas Company was 
engaged in making illuminating gas by dropping whale or 
cod oil into a furnace maintained at a red heat ; the inflam- 
mable gas produced by this process of destructive distilla- 
tion was subjected to a pressure of about thirty atmos- 
pheres and stored in portable vessels. These latter were 
then transported to private houses and other buildings, 
and the gaseous contents burnt for illuminating purposes. 
During the process of compression a liquid was deposited, 
each 1000 cubic feet of gas yielding nearly a gallon of this 
oil. Faraday subjected this condensed liquid to careful 
examination, and separated from it a compound of carbon 
and hydrogen which he termed bicarburet of hydrogen ; 
he made a detailed study of this substance, and the analy 
tical results which he obtained, translated into the modern 
nomenclature, give its molecular composition as C,H,. 
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The memoir in which Faraday describes the isolation of 
this hydrocarbon is written in very simple language, but 
it reveals throughout the handiwork of a genius in experi- 
mentation and of an unrivalled master in the interpretation 
of experimental results. Thus, at this early date, and with 
the very modest appliances at his hand, the experimenter 
separated benzene in a state of purity from a very complex 
mixture ; he found that it solidified on cooling, and gave 
its melting point as 5.5 deg. Cent., the correct melting 
point being 5.44 deg. He determined the composition of 
the hydrocarbon by a method so ingenious that it might 
well tax the skill of the modern worker. He evaporated 
the hydrocarbon inte a known volume of oxygen, noted 
the increase in gaseous volume, exploded the mixture in 
the eudiometer and noted the diminution in volume, then 
treated with caustic potash solution and observed the 
further diminution in volume due to the removal of the 
carbon dioxide. The data thus obtained give the propor- 
tion of carbon to hydrogen, and also the density of benzene 
vapour as compared with hydrogen as the standard ; 
Faraday hence calculated the vapour density as 39, which 
is the correct value. This exhibition of real mathematical 
power as a mode of unravelling a complicated skein of 
quantitative data was followed by a profound study of 
the chemical behaviour of the new substance. Faraday 
noted that chlorine is without action on benzene in the 
absence of sunlight, but that when the mixture is exposed 
to sunlight vigorous - action with evolution of 
hydrogen chloride ; he succeeded in separating the solid 
chlorination product, obviously p-dichlorobenzene, from 
the liquid residue containing the o-isomeride. This was 
the first occasion on which the catalytic activity of sunlight 
in promoting the action of halogens on the aromatic hydro 
carbons had been observed, and it is perhaps superfluous 
to remark that this particular aspect of catalytic activity 
is still growing in importance and is still a subject for 
scientific study. Many other points in this memoir of 
Faraday’s might well call for distinction, but it will suffice 
to recall the comment passed upon the paper by Berzelius : 
“* One of the most important chemical investigations which 
has enriched chemistry during 1825 is without doubt that 
of Faraday on the oily compounds of carbon and hydrogen 
obtained by compressing the gases obtained by the decom. 
position of fatty oils." The great Swedish chemist, himself 
the intellectual giant of the quantitative chemistry of his 
day, was impressed less by the new facts recorded than by 
the consummate art exercised in their elicitation and by 


occurs, 





the conviction that a new epoch had dawned in organic 
chemistry. 

The bicarburet of hydrogen which Faraday separated 
from the gas obtained by the destructive heating of an 
animal oil was prepared by an entirely different means 
Mitscherlich obtained it in 1834 by 
distilling benzoic acid with lime, and proposed to give it 
the name benzin because of its relation to benzoic acid, 
which in turn derived its name from its original source, 
gum benzoin ; 
that it should be named benzol. 
in 1834, that benzol could be obtained from coal, is possibly 
based on a misreading of Faraday’s paper in which he 
states that he had not been able to obtain it from coal tar. 
The presence of benzol in coal tar seems to have been first 
noted by John Leigh in 1824, and this observation was 
confirmed by Hofmann in 1845; 1849 Mansfield 
manufacturing benzol on a factory scale from coal tar, 
and indeed lost his life in 1856 as the result of a fire which 
occurred whilst he was preparing the compound. The 
name benzol still survives as descriptive of the technical 


some ten years later. 


Liebig objected to this name and proposed 
Liebig's statement, made 
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product, but the chemical name of the substance has now 
hecome benzene 

Benzene is the first member of a long series of compounds 
of carbon and hydrogen, the so-called aromatic hydro 
carbons, which are closely related in chemical constitution 
and chemical behaviour. 
is toluene, C,;H,, which was discovered by Pelletier and 
Walter in 1837, and is also separated in large quantities 
from coal tar. Before discussing the modern importance 
of this particular series of aromatic hydrocarbons it may 
be well to refer to others with which Faraday was closely 
associated. 

The hydrocarbon naplhit halene was observed as a ery stal 
line deposit in an apparatus used by Garden in 1819 for 
the distillation of coal tar; its separation from coal tar 
was described by John Kidd, the Professor of Chemistry 
at Oxford, in January, 1820. The chemical composition 
of naphthalene was determined by Faraday early in 1826 ; 
Faraday prepared the two isomeric derivatives, now known 
as the naphthalene a- and 8-sulphonic acids, and 
tributed further particulars concerning the behaviour of 
this hydrocarbon. The interest aroused in the components 
of coal tar by Faraday'’s remarkable work on benzene and 
naphthalene led to a rapid increase in our knowledge of 
the composition of this raw material. [n 1832 Dumas and 
Laurent separated anthracene from it, and, up to the 
present time, some thirty aromatic hydrocarbons, and more 
than that number of other aromatic compounds, have heen 
extracted from this product of the distillation of coal, 


{To be concluded.) 
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SIXTY YEARS AGO. 


On Wednesday, August 2nd, 1865, the signals received 
from the Great Eastern through the cable which she was 
laying across the Atlantic unintelligible. The 
expedition was then something over a thousand miles from 
the Trish coast. The news that the cable had been stricken 
dumb created anxiety, and as the days went past without 
any news whatever being received from the great vessel 
and her two consorts, the conviction became very general 
that the enterprise had been utterly defeated. But even 
in our issue of August I Ith, 1865, we were unable to record 
the receipt of any news as to the nature of the accident 
that had befallen the cable. Speculation was rife, but we 
refused to indulge in useless guessing. We confined our- 
selves to asserting that whatever had happened it was 
certain that after the accident, if one had taken place, the 
three vessels had remained where they were in the hope 
of being able to repair the misfortune. We believed that 
the cable had not gone to the bottom hopelessly out of 
reach, for if it had done so the engineers would not have 
remained out in the middle of the Atlantic for day sattempt- 
ing the forlorn task of grappling for the cable in 2400 
fathoms of water. Further delay in the receipt of definite 
news from the expedition would therefore, we argued, 


hecame 


justify a revival of hope that the cable had not simply 
that the cable, 
though broken, was not irretrievably lost. In the following 
vear it was grappled for and 
although a considerable length of it was abandoned heyond 
the splice. The very event which we had anticipated a 
fortnight previously had happened. The cable-laying 
operations had met with mishap and, as a result of the 
ruling of the Construction Company's directors, there was 
no independent representative of the Press on board the 
Great Eastern to give an account of the event which the 
public would be inclined to accept as unbiassed. The 
directors, we held, had by defied public 
opinion and alienated public sympathy, and were reaping 
their reward in the injurious surmises which were being 
made reflecting on the honour of their company. What 
these surmises were we did not record, but turning to a 
later issue we find the strong belief reported that the cable 
had failed through foul play. 


been lost. Our views were so far correct 
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Ones of the delegates from the United States to the Inter 
national Railway Congress was Mr. Samuel O,. Dunn, the 
editor of the Railway Age. Writing to that paper Mr 
Dunn, among other compliments paid to British railways, 
said that the American railwaymen are not much inter- 
ested in foreign railway practice. “ Undoubtedly, however, 
if they knew more about it they would be more interested 
in it. There is a disposition in the United States to believe 
that Railway officers 
travel in France and England are soon disillusioned on 
that point.”’ He also quoted an American railway mecha- 
nical expert, after visiting the main shops of two great 
English railways, as saying, “I have seen things here 
which have convinced me that English railways know just 
as much about mass produc tion mn shops as we do.”’ Mr 
Dunn further remarked that American railway officers 
who have been studying passenger service have been im- 
pressed with the large numbers of passengers per car and 
per train that are handled in compartment cars with 
unusual comfort, 


European trams are slow. who 
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Concrete Test Cylinders. 


Dara of value to testing engineers and others interested 
in concrete tests have recently been published in Bulletin 14 
of the Structural Materials Research Laboratory, Lewis 
Institute, Chicago, ‘* Effect of End Condition of Cylinder 
on Compressive Strength of Concrete,” by Harrison F., 
Gonnerman. The report is reprinted from the 1924 ‘“* Pro- 
ceedings *’ of the American Society for Testing Materials. 

lt is explained that experience has shown that it is not 
always practicable to obtain perfect workmanship in the 
making of test cylinders. A common defect in test cylin- 
ders made in the field is uneven end surfaces. These tests 
were made for the purpose of determining the effect of 
uneven and irregular ends and to study the effect of 
different methods of treating the ends before applying a 
compressive load. Other factors, such as the use of spherical 
bearing blocks, the inclination of the axis of the specimen, 
and the deflection of the bed of the testing machine, were 
also studied. About 3000 6in. by 12in. concrete cylinders 
of 1: 7, 1:5, 1:3) and 1:2 mix by volume were tested 
at ages of seven days to one year. The relative effect of 
the different end conditions was judged principally by the 
ratio of t:.e strength obtained from a given condition to 
that obtained for a standard method specified in the “‘ Tenta- 
tive Methods of Making Compression Tests of Concrete ” 
(Serial Designation C39-21T) of the American Society for 
‘Testing Materials. This method required that the cylinder 
be moulded on a plane machined cast iron base plate, and 
that the top be capped when made by means of a machined 
cover plate and neat cement, which has been mixed and 
allowed to stand 2 to 6 hours before use. The test is to be 
made with a spherical bearing block on top of the cylinder. 

The principal conclusions from the tests were :—(a) The 
standard method of moulding and capping concrete cylin- 
ders with machined base and cover plates gave uniformly 
high strength, equal to or greater than that from any of the 
other methods ; (4) for reliable results the use of an adjust- 
able block with spherical bearing surfaces was found to be 
essential ; (c) small errors—jin. or less—in centring the 
bearing block on the cylinder had little or no effect on 
concrete strength. An error of jin. in setting, gave strength 
ratios of about 90 per cent. for 1 : 5 and 1 : 34 concrete. 

Smooth trowelled tops—cylinders moulded on machined 
base plates—gave the following results :- 

(1) With thin caps of gypsum or mixtures of cement 
and gypsum, the results were essentially the same as 
those obtained for the standard method of capping ; 

(2) Without bedding, the strength-ratios obtained were 
about 95 per cent. for ] : 7 concrete, 94 per cent. for 1 : 5 
concrete, and 80 per cent. for | : 3} concrete ; 

(3) With sheet materials between top of cylinder and 
the spherical block, the strength-ratios obtained were 
less than 100 per cent. for all the materials used ; 

(4) For the sheet materials, the best results were 
obtained with beaver board, which gave strength-ratios 
of about 100 per cent. for 1:7 and 1:5 concrete and 
about 90 per cent. for 1 : 34 ; 

(5) For white-pine board, mill board and leather, the 
strength-ratios ranged between those found for beaver 
board and those found for no bedding ; 

(6) For the other sheet materials, blotting paper, 
sheet lead and rubber, the strength-ratios were less than 
those found for no bedding ; and 

(7) The lowest strength-ratios were found for the 

gin. sheet rubber—about 80 per cent. for 1 : 7, 70 per 
cent. for 1 : 5 and 50 per cent. for 1 : 34 concrete. 


Cylinders made and capped by the standard method, 
tested with a }in. segment—circular segment of }in. mid- 
ordinate—of the cap removed, gave strength-ratios slightly 
less than 100 per cent. When a lin. segment was removed, 
the strength-ratios obtained were 100 per cent. for 1:7 
concrete, about 95 per cent. for 1 : 5 concrete and 90 per 
cent. for 1:34 concrete. The removal of a 2in. segment 
gave strength-ratios of 90, 80 and 65 per cent. for the 
three concretes. When the segments removed were re- 
placed with 1 : 1 gypsum and cement mortar 3 hours before 
test, the strength-ratios were about 100 per cent. except 
for the 2in. segment, which showed strength-ratios of from 
95 to 90 per cent. Cylinders with plane parallel ends but 
with axes inclined, gave the same strength as standard 
cylinders, for an inclination of }in. in 12in. and strength- 
ratios of about 92 per cent. for an inclination of }in. in 12in. 
Cylinders with top surface inclined showed strength-ratios 
of about 100 per cent. for an inclination of }in. in 6in. and 
of about 95 per cent. for an inclination of }in. in 6in. 

Cylinders moulded with machined cast iron plates so as 
to give convex ends and tested without bedding, gave 
pronounced reductions in strength even for a small con- 
vexity. The strength-ratios were smaller the greater the 
convexity and the richer the mix. For a convexity of 
0.0lin., the 1:34 and 1:2 mixes showed strength-ratios 
of about 65 per cent., and for a convexity of 0.05in., about 
40 per cent. For the 1 : 7 and | : 5 mixes the corresponding 
strength-ratios were about 80 and 55 percent. When 
tested with beaver board sheets top and bottom, the reduc- 
tions in strength were about half as great as without bed- 
ding. The use of gypsum bedding for one group of 
cylinders with bases convex 0.05in. gave strength-ratios 
of about 90 per cent. The effect of concave ends was 
small compared with that of convex ends. 

Sheared steel plates 8in. square by }in. thick, from ware- 
house stock, showed deviations from a true plane of as 
much as 0.012in. Cylinders moulded with these plates 
as bases and covers so as to give convex ends, gave results 
comparable with those from cylinders having the same 
convexity, similarly made with machined cast iron plates. 

The most important conclusion from these tests is that 
great care must be exercised when preparing concrete 
cylinders for test in order to secure plane ends. When the 
standard method of capping with plane cover plates cannot 
he followed, the cylinder should be trowelled smooth and 
capped with a thin layer of gypsum, or a mixture of gypsum 
and cement, 3 to 6 hours before test. The cylinders may 
be conveniently capped by placing a small amount of the 
capping material on a plane metal or glass surface and 
pressing the end of the cylinder down upon it, taking 
care to keep the cylinder in a vertical position during 
the operation. The cylinders should always be moulded 
plane surface; in testing field cylinders which 
been so moulded, it is recommended that the 
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ends be capped with a thin layer of neat cement two 
or three days before test, following the method described 
above for trowelled tops. The Standards and Tentative 
Standards of the American Society for Testing Materials 
require that the cylinders be tested in a damp condition. 








Bengal Smoke Nuisances 
Commission. 


Tue report for the year 1924 of the Bengal Smoke 
Nuisances Commission has just reached us. From it we 
learn that the Commission during the yvear held twelve 
meetings. To improve local conditions, the commissioners 
closely studied the most modern smoke ordinances, de- 
veloped the means for strengthening the co-operation of 
owners, decided to strengthen further the control in the 
construction or re-construction of old or new 
and modernised the methods of observing 
smoke and locating and reporting offenders. They state 
that this action has secured a reduction of smoke. The 
average emission of smeke for the year was 1.39 minutes 
in the hour, against 1.49 for the previous year, and was 
also the lowest for the last four years. The commissioners 
had perforce to direct their endeavours mainly to the reduc- 
tion of factory smoke which is only one phase, though an 
important one, of smoke abatement. The chief and assis- 
tant inspectors made 11,708 smoke observations as against 
10,009, and the number of visits to factories, &c., for 
instructional and testing purposes was 3410 against 3315 
for the previous year. 

During the year 2262 offences were reported to the 
owners for departmental action against 1454 for the 
previous year, and the commissioners acknowledge the 
beneficial result of the owners’ action, which was generally 
taken at once. The number for the last year greatly ex- 
ceeded the number ever previously reported, and was the 
result of the recent modernising of the method of taking 
smoke observation and locating offences. But, in some 
cases, it was necessary to put the penal sections of the Act 
into operation. Statutory warnings were served in 34 cases 
and prosecutions instituted in 14 cases against 27 and 4 
respectively for the previous year. 

In dealing with the low-lying destructive smoke caused 
by the illicit manufacture of coke by the partial burning 
of raw coal in open heaps it was not possible to take much 
action. The police were authorised to take action, under 
the Act, against the actual coke-makers in twelve cases. 

The publie continues to apply freely for relief to the 
Commission. During the year 56 complaints were received 
against 55 for the previous year, and relief was given 
wherever possible. In addition to these many references 
were received from the various municipalities necessitat- 
ing, in many cases, careful tests and lengthy observation. 

Suitable furnaces, &c., are the basic factors for efficient 
smoke abatement. During the year the commissioners 
examined 83 plans of installations, of which 78 were made 
in the office of the Commission. In a few cases they were 
rejected, or approval withheld until altered in accordance 
with the requirements of the Commission. Also, in several 
of the mills outside the controlled area, including jute 
mills, the commissioners were consulted as to the best 
methods for furnace alterations to secure increased steam- 
ing capacity. In several past reports reference was made 
to the use of paddy husk as fuel instead of coal in the 
furnaces of the rice mills. The paddy husk produced in 
the local mills is troublesome to deal with as, in the process 
of milling, it is broken up and has a large proportion of 
fine powder. Accordingly, it was difficult to stop the dis- 
charge of clouds of light charred husk from the chimneys 
which would have ruined the surrounding localities for 
residential purposes, and which was the cause of numerous 
complaints. The Commission now reports that the n atter 
has reached a successful termination, both as an economic 
and a public health achievement. When the rice mills 
were using coal, the industry was dwindling. Since using 
paddy husk as fuel, which costs nothing, new life has been 
infused and 42 new mills have been started, others are in 
course of construction and others projected, and many of 
the old mills have been enlarged. Many mills were also 
started in the mufassal. 

The reduction of smoke has, it is stated, been remark- 
able. In the previous season, from a district with about 
100 mills, a total of 200 minutes of black smoke in one 
hour was a common occurrence. During the year covered 
by the report 40 minutes was the usual limit and it was 
often less. The improved furnaces and the modernised 
methods of observing smoke, locating and reporting 
offences are the causes. 
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INTERNATIONAL FAIR AT SALONICA. 


Aw International Fair is to be held at Salonica from 
October 18th to the 3lst next. It has been organised 
by a special Committee with the co-operation of the 
Salonica Chamber of Commerce and Industry and of the 
Salonica Trade and Industrial Federation, and it is being 
held under the auspices of the Greek Ministry of National 
Economy, and under the patronage of the Governor- 
General of Macedonia. Special pavilions and stands, which 
will cover an area 40,000 square metres, have been specially 
constructed to house the exhibits in the newly constructed 
portion of the city. 

The avowed objects of the Fair are : 

(1) To afford an opportunity for Greek merchants to 
get into closer business relations with those from whom 
they obtain their supplies, both at home and abroad ; 

(2) To enable local and Near East merchants to obtain 
a wider knowledge of the capabilities of production of the 
countries from which they import their requirements ; 

(3) To concentrate in one Pavilion all the exhibits of 
national industries so as to make them known to a wider 
field and to create new openings for them ; and 

(4) To give special encouragement to such subjects as 
Agriculture, Constructional Works, Buildings and Drain- 
age, particularly having regard to their application to the 
New Greek Territories, especially Macedonia. 

British manufacturers are invited to send for exhibition, 








examples of the following :—(a) Automobiles, cycles, 
tractors and accessories ; (6) machinery in general, turbines, 
motors, tools and spares ; (c) textiles in general, textile 
machinery, silk, wool and cotton yarns, cloths and cloth 
ing ; (d) chemical raw materials and products ; (¢) con 
structional materials and machinery for building and 
drainage work ; (f) agricultural machinery and implements 
of the latest types ; (g) leather goods and leather workiny 
machinery ; (h) printing machines, paper articles and type 
writers ; and ()) electrical apparatus, dynamos, motors, 
transformers, equipment for hghting and heating and elec 
trically-operated tools 

Further particulars and application forms for space can 
be obtained from the offices of the Fair, 11, Papakvriazi 
any Greek Consulate in Creat 


street, Salonica, or from 


Britain. 








SCHOLARSHIPS FOR SCIENCE. 


Royvat ScHoLaRSHIPs AND FREE STUDENTSHIPS 


THe Board of Education offers annually Re V al Scholar- 
ships and Free Studentships tenable at the [Imperial College 
of Science and Technology, London. The awards are 
determined on the results of the Science Scholarships 
Examination which is held by the Board each year in or 
about the month of May. They are open to British subjects 
of either sex and there is at present no age limit. 

A Royal Scholarship awarded under the regulations of 
1925 entitles the holder to free admission to the [Imperial 
College and, subject to evidence of financial need, to a main- 
tenance allowance at the rate of £60 a session, which may 
be augmented in any case in which the Board sees fit by 
a bonus of not more than 33! per cent. A Free Student 
ship entitles the holder to free admission without a main- 
tenance allowance. Candidates may compete in one only 
of any of the following groups : 

Group A: Engineering.—Mathematics, Applied Mech- 
anics, Heat Engines or Electrical Engineering, Machine 
Construction and Drawing or Naval Architecture. 

Group B: Physics.—Physics, Mathematics, Chemistry. 

Group CC: Chemistry.—-Chemistry, Mathematics, 
Physics. 

Group D: Biology.—General Biology or Botany or 
Zoology, Mathematics, Physics, Chemistry. 

Group E: Geology.—Geology or Mineralogy, 
matics, Physics, Chemistry. 

Full details of the Examination for 1926 are published 
in the “ Syllabus of the Science Scholarships Examina- 
tion, 1926,”’ which may be obtained, price 6d. net, through 
any bookseller or direct from H.M. Stationery Office. 


Mathe- 


WHITWORTH SCHOLARSHIPS FOR MECHANICAL SCIENCE. 


The Board of Education also offers for competition 
annually six Whitworth Scholarships and two Whitworth 
Senior Scholarships on the Foundation of Sir Joseph 
Whitworth to candidates possessing handicraft experience 
obtained in a mechanical engineering workshop. In 
addition, Whitworth Prizes not exceeding twenty-five in 
number are awarded to unsuccessful competitors for 
Scholarships whose work appears to deserve recognition. 
Full details of the value of these Scholarships, &c., the 
limits of age, conditions of award, and subjects of com- 
petition are published in the “ Regulations for Whitworth 
Scholarships, 1925,”" which will remain in force for 1926 
These regulations may be obtained as indicated above. 








WIRELESS EXHIBITION AT MOSCOW. 


THe Department of Overseas Trade had issued the follow- 
ing notice : 

“ With regard to the Wireless Exhibition now being held 
at Moscow, under the auspices of the Commissariat for 
Post and Telegraphs, the Leningrad Low Voltage Trust, the 
Nijni-Novgorod Wireless Laboratory, and other interested 
bodies, the Cormmercial Secretary at Moscow informs the 
Department of Overseas Trade that special conditions 
have been conceded by the Commissariat for Foreign Trade 
to induce foreign firms to import, exhibit, demonstrate 
and sell direct wares. 

“The exhibits cover the whole field of 
include a good selection of the articles manufactured by the 
Low Voltage Trust as well as showing the extent to which 
the Nijni-Novgorod Laboratory has developed research 
work. The concessions are being made with a view to 
stimulating interest and enabling Soviet concerns and the 
public to become acquainted with developments and manu 
factures abroad. The exhibition is in the Polytechnic 
Museum, a spacious, well arranged building, which has 
been equipped for demonstrative and experimental work. 
One thousand square metres of space are available, and 
this can be increased if necessary. A rental of from R. 10 
to R. 30 per square metre—according to duration of exhibit 

will be charged. The intention was to close the exhibi 
tion on September 15th, but, should the interest shown by 
foreign firms justify it, it will remain open until November 
15th. 

“Foreign firms may import up to October Ist free of 
duty any kind of wireless material, irrespective of all 
previous prohibition, and are free to sell it after the close 
of the exhibition. Small articles of any one type may be 
imported up to the number of twelve, medium-sized articles 
up to six, and large articles up to three. It is understood 
that amateur receiving sets, for instance, may be imported 
up to the number of twelve of every different type. . 

“Intending exhibitors should communicate with the 
Soviet Union Trade Delegation, 49, Moorgate-street, 
London, E.C. 2, as soon as possible, for the duration of 
the exhibition depends to some extent upon the number of 


wireless, and 


entrants.” 





Tue Board of Trade announces that, at the instance of 
the Merchant Shipping Advisory Committee, which con- 
tains representatives of all the interests connected with 
shipping, the Board of Trade has decided that a lifeboat 
fitted with hand-propelling gear may be accepted in lieu 
of a motor lifeboat. 
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Railway Matters. Notes and Memoranda. Miscellanea. 

Tne death of William Patton, Superintendent of Signals Some steel plates recently rolled in America by the SaTISFacToRY telephonic communication has been 
for the South-Western Ontario District of the Canadian | Lukens Company are said to be the largest ever made. | established between London and Frankfort. 

y ak > T a T . Tre . ' “wes . d « 4 Th ‘ 
National Railways, occurred suddenly at Toronto on July lhey were lin. thick and measured 196in. wide by 284in Fan Canadien Government is ahout te construct some 
. ae — Caqotion. age an 1 prong long large coke ovens in the Windsor district of Ontario. 
accident. Ar, atton, who was m his filty-eighth year, 7. x _ . . an . Pr 2 

: : Ir is claimed that a record was set up when Earle’s THE seventeenth of the German destroyers sunk in 


graduated at McGill University, Montreal, in 1896, and 
entered the service of the Grand Trunk Railway the year 
following. 


In this column in our last week's issue it was stated that 
the rapidity with which the electrification of the Olten 
Berne section of the Swiss Federal Railways was being 
effected was such that it would be possible to start work 
on the electrification of the Pratteln- Brigue line earlier 
than was anticipated. The name Brigue was, by a slip 
of the pen, given instead of Brugg, which is on the line 
from Basle to Zurich. 


THe railways wholly in the Irish Free State are now 
amalgamated into the Great Southern Railway of Ireland 
All these companies paid a dividend last year, but it is 
now that, owing to the abnormal conditions 
which have prevailed this year, the larger company does not 
ee its way to pay any dividends on its ordinary and pre 
ference stock, Only by taking £207,000from the compensa- 
tion received from the Government can it pay the half 
vearly dividend on the guaranteed stock. 


announced 


Tar Canadian National Railway is preparing to operate 
an electric train service on the line between Ottawa and 
Montreal. 
Unlike the electric cars now 
lines, which derive their power from storage batteries, the 
will from high powered Diesel 
engines, which will operate dynamos to supply the electric 
The Ottawa Car Company is ander 
contract to build a number of these steel bodies for these 


Electric locomotives of a special design will be 
tsect. in use on some of the 


new care receive power 


eurrent to the motors 


locomotives. 


=o 


On page 724 of our issue of December 26th last, mention 
was made of the report on three-aspect signalling, pre 
sented to the Institution of Railway Signal Engineers. 
That report and the discussion thereon are contained in 
the ** Proceedings * of the Institution for the second half 


of the 1924-25 session, and can be obtained for 7s. 6d. from 


the hon. secretary, Mr. M. G. Tweedie, Great Western 
Railway Signal Works, 80, Caversham-road, Reading, 
Berks. The same volume also contains the very valuable 


paper by Mr. W. 8S. Every, on the signalling of the London 
Underground Railways. 


In order to make traders unload railway-owned 
wagons more quickly, and also to return the wagon sheets, 
the demurrage charge was on January Ist, 1920, raised 
to 3s. per day for the first two days after the free period 
and to 5s. per day after those two days, whilst sheets were 
tid. per day for the first two days and then Is. per day. 
‘Two trading associations took these charges before the 
Railway Rates Tribunal as unreasonable, and judgment 
has recently been given to the effect that “ no justification 
for additional opinion existe, 
{ our judgment is that on and from September Ist, 
to 3s. 


such charges in our now 


they should be discontinued,” i.¢., reduced 





per day for wagons and 6d. for sheets 


AccorbDIna to the Board of Trade returns the value of 
the railway material exported during the first half of the 
present year was as follows, the figures for the correspond- 
ing period of 1924 and 1923 being added in brackets : 
£1,738,212 (€1,115,254, £1,571,021); rails, 
(£916,118, £1,193,792); carriages, £797,437 
589,292)- wagons and trucks, £1,628,261 
£1.521,657): wheels and axles, 46,509 
(£338,857, £511,434); tires and axles, £224,411 (£332,285, 
£261,324) ; chairs and metal sleepers, £377,475 (£788,128, 
£491,811); miscellaneous permanent way, £676,245 
(£652,556, £572,544); total permanent way. £2,644,4 
(£3,144,144, £3,182,699). The weight of the rails exported 
was 103,953 tons (102,218 tons, 133,798 tons), and of the 
chairs and metal sleepers, 32,549 tons (62,267 tons, 44,154 
tons). During the month of June alone the locomotives 
shipped were of the value of £284,011. Included in this 
total were the following :-——-The Argentine, £79,398 ; other 
countries than the Argentine in South America, £31,362 ; 
India, £22,850; Australia, £16,217 ; South Africa, £6930. 
The rails exported in June were of the value of £134,356, 
and they included :—The Argentine, £40,560 ; South Africa, 
£16,066 ; India, £5738; New Zealand, £3144; Australia, 
£2725; British West Africa, £2285; Portuguese East 
Africa, £2129. 


Locomotives, 


£998,411 











TEN vears ago to-day there occurred a railway accident 
which has been without a parallel in this country. We 
refer to that on August I4th, 1915, between Stowe Tunne! 
and Weedon Station, London and North-Western Railway. 
The split pin of the right-hand driving crank pin washer 
worked out of the engine of an express from Birmingham to 
Euston, the washer slacked back and fell off, and the 
coupling rod dropped. Then happened what, when told of 
it, several locomotive authorities said was impossible— 
the coupling rod was reversed and ran, until the engine 
was stopped, dragging along the ground attached to the 
trailing crank pin. It was, at first, thought to be also 
remarkable that the coupling rod should come off the leading 
pin, even if the washer had fallen off, if the rear washer 
was in its proper position, but experiments showed that 
the rods, though stiff in the vertical plane, were not as 
stiff laterally. The train, moreover, went over a left- 
handed curve just before the point where the failure 
occurred was reached. It was assumed that when the 
leading end of the rod fell it was bent and became more 
80 with it constantly hitting the ground, and that eventu- 
ally it was so shortened that it passed from a leading to a 
trailing position without doing more than cause the engine 
to lurch. Jn an early stage the coupling rod struck the 
end of a sleeper in the down road, and so displaced that 
track that the second portion of the down day Trish mail 
was derailed, and ten passengers were killed. The late 


Colonel Druitt, who inquired into the accident, recom 
mended that the screw washers on the right-hand side 
of the engine should be fitted with a left-handed screw, and 
those on the left-hand side with right-handed screws, so 
that there would be a tendency for the crank pins to screw 


Shipbuilding and Engineering Company, of Hull, recently 
installed the machinery in Canadian lake steamer in 
eight working days. The vessel herself was built by the 
Furness Shipbuilding Company. 


a 


INTEREST has been taken recently in the use for cupola 
charges of petroleum coke, the residue obtained in con 
nection with the distillation of crude oils. In appearance 
it closely resembles ordinary coke, but, although having a 
low ash content and a high calorific value, the sulphur 
content at present renders the material unsuitable for use 
in cupolas. 


\ NEW type of rail motor, which is being tried on the 
Victorian Railways, weighs some 14 tonsa, is 42ft. long 
overall, and has a seating capacity of fifty-six. It is fitted 
with a Leyland engine and the drive is through a three- 
speed gear-box to both axles of one of the bogies. It 
said that the running costs, including interest and depre 
ciation, will not exceed 2s. 6d. a mile. 


is 


Some extensive underpinning operations on the bridge 
which carries the Southern Railway over Queen Victoria- 
street are on the point of completion. It was found some 
time ago that the brick abutments which were built in 
1863 were subsiding and cracking on account of the decay 
of the piling and timber. The briage was consequently 
shored up and a concrete raft 5ft. thick has been mnserted 
piecemeal beneath the footings. 


Ir is claimed that recent work carried by the 
Badische Anilin und Soda Fabrik has demonstrated the 
efficiency of iron carbonyl! as an anti-knock agent in liquid 
fuels for internal combustion engines. The carbonyl is a 
heavy brown liquid which boils at 103 deg. Cent. and 
It is poisonous and 


out 


is 
readily soluble in benzol and benzene 
under the action of light and air decomposes with the 
formation of brown flocks of ferric hydroxide. 


Tue danger which may be run by making temporary 
connections between high and low-pressure steam ranges 
is emphasised by official boiler explosions 
report. A long run of 6in. exhaust pipe was being installed 
and it was temporarily connected with the high-pressure 
supply at 100 lb. per square inch, with the object of drying 


a recent 


out the lagging material. During the process the chest 
of a 6in. valve was burst and a fitter was rather badly 


attributed in the to 
case the connection of a low- 


scalded. The accident 
water hammer, but in any 
pressure pipe system with a high-pressure supply was a 
decidedly rash undertaking. 


An order has recently been received Erste 
Briinuer Maschinen - Fabrik - Gesellschaft, Brinn, 
Czecho-Slovakia, to build a high-pressure, high-tempera- 
ture turbine for the Witkowitzer Steinkohlengruben (coal 
mines), Mahr, Ostrau-Privez, Czecho-Slovakia. The steam 
pressure at the main throttle will be 100-120 atmospheres, 
or 1455 Ib. to 1750 Ib. gauge, and the total steam tempera 
ture 450-500 deg. Cent. (842-932 deg. Fah.). The turbine 
will develop 26,000 horse-power at a speed of 3000 revolu- 
tions per minute. This is believed to be the highest pres- 
sure specified for a turbine of this size in the world. The 
turbine is expected to be in operation in about a year. 


Is 


report 


by the 


ot 


Ow a 90-mile line of the SocietA Interregionale in Italy, 
operating at 130,000 volts, 42 cycle, with ungrounded 
neutral, a section of 2000ft. of No. 1/0 cable has been work- 
ing under full pressure since October, 1924. The cable is 
made up of copper wires strandéd around an iron-wire 
spiral, which leaves a hollow core. The insulating paper 
(43/64in, ) is wrapped in the normal way, and is covered with 
lead, after which a protecting layer of paper and tarred 
jute is applied. The dielectric strength of the insulation 
tapers off from the inner layer (1270 volts per mil) to the 
outer layer (760 volts per mil). The impregnating of the 
paper was done after the lead had been applied. Moisture 
was first removed by a current of dry air, then the vacuum 
was applied, after which the fluid compound was allowed 
to flow in. 


In discussing the means which might be employed in 
combating the suffocating fumes whch are evolved when 
earbon tetrachloride is used as a fire extinguisher, Mr. 
R. B. Newington, of the Edinburgh Fire Brigade, said 
“ Working on the assumption that nearly every avid 
can be neutralised by an alkali, I prepared a solution of 
caustic soda dissolved in water, which, hy the aid of a 
smal! plunger hand pump, I sprayed amongst the fumes 
which were generated when some carbon tetrachloride 
gas was ejected from a quart-sized extinguisher upon a 
small fire kindled in a basement with a low roof and poor 
ventilation. I did not use a jet, but a very finely diffused 
spray, and in a few seconds found breathing appreciably 
less difficult than before, and only when the stock of solu- 
tion was spent did I feel the usual discomfort which always 
attends the use of tetrachloride in a confined space. At 
the end of the experiment a white crystalline deposit of 
common salt was left on the ground.” 


In an article in the Jron and Coal Trades Review Mr. 
C. H. 8. Tupholme gives the following hints on the electro- 
deposition of chromium. The cathode used was of iron, 
the bath at atmospheric temperature, and no mechanical 
stirring was used. In these conditions the most satisfactory 
concentration was obtained at 245 grammes per litre of 
together with 3 grammes per litre of 
chromium sulphate. With this solution standardised the 
effect of varying the current density over the range 
between 2.7 and 54 ampéres per sq. dm. or 25 to 500 
ampéres per square foot was tried, and it was found that 
good deposits were obtained up to 16 ampéres per square 
dm. or 150 ampéres per square foot. Beyond this current 
density the deposits were not so satisfactory, as the 
deposits were dark in colour and ultimately exhibited a 
tendency to crack. To obtain a bright deposit the most 
satisfactory current density was found to be between 100 
and 125 ampéres per square foot, using the electrolyte at 


chromic acid 


Seapa Flow was raised by Measrs. Cox and Danks on the 
lith inst 


A SYNDICATE has been formed in South Africa for the 
purpose of prospecting for tin in the Mandated Territory 
of South-West Africa. 

ACCORDING to a message from St. John's, Newfoundland, 
nearly 100,000 tons of iron ore were exported from Bell 
Island during the last week in July, thus breaking all 
records. 


Tue Hull Town Council has decided to construct 
bridge, at an estimated cost of £275,000, on the main line 
of communication between the eastern and western parts 


of the city. 


a 


Ir is expected that the new bridge over the river Murray. 
which will carry the through trains from Melbourne to 
Adeleide, will be ready for trafic about the end of October 
The bridge ie 1870ft. long and is for a single line of rails. 


Ir is reported from Toronto that Captain Frederick 
Anderson has been appointed Chief H ydrographer for the 
Canadian Department of Marine and Fisheries in succes 
sion to the late W. J. Stewart. He entered the service of 
the Government in 1892 and was in charge of the Creat 
Lakes Survey begun in 1905, and some years later was given 
charge of the Survey of Hudson Bay and Strait. 


Tar New South Wales Cabinet has appointed’ a Royal 
Commission to inquire into the safe working of coal and 
mines that state The personnel of the Com 
mission will be:—Chairman, Mr. Edmunds, 
Chairman of the New South Wales Industrial Arbitration 
Court ; employees’ representatives, Messrs. James Connell, 
Sidney Bird, and Hamilton Knight; colliery proprietors’ 
representatives, Messrs. Alfred Ernest Sellers, K 
Harle, and A. E. Ivatt. 


THe pipe line which is to be used for conveying the 
Steenbras water supply to Capetown is to be supplied by 
the Hume Pipe Company through Sykes and 
Chapman, Ltd. It is to be of cement-lined mild steel pipes 
and will be 334 miles long. The external diameter of the 
pipes is to be 34in. and the internal diameter 32in., with 
plates fin. thick. The test pressure is that due to a head 
of 1400ft. It is expected that the whole line will 
‘ ompleted in two years. 


shale in 


Justice 


Cuest, 


he 


THERE is, according to the Jron and Coal Trades Review, 
an abundance of iron ore of good quality in California, but 
coke or coking coal would have to be brought from a con 
siderable distance either by rail or by water. There is at 
present no coke blast-furnace on the Pacific Coast, the 
nearest stack being that of the Columbia Steel Corporation 
at Provo, Utah, which was completed abouf a year ago 
There 8 a scheme under consideration to erect a c« he bla t- 
furnace at Los Angeles or Vicinity, on the « ompletion of an 
investigation now under way. 


Tue British Consul-General Havana, 
reported to the Department of Overseas Trade that the 
Cuban Government passed on July Ist a Bill providing for 
extensive public works to be undertaken’ throughout the 
country. The Bill provides for the construction of a 
central highway throughout the length of the island with 
branches to the chief towns and ports, water mains an 
drainage in all the principal towns, improvement and 
dredging of harbours, and thé building of hospitals and 
schools. It is estimated that this extensive programme will 
cost 380,000,000 dollars, distributed over a period of ten 
years. 


at Cuba, has 


Tse British Export Trade Council, an. organisation 
representing forty-five manufacturers’ associations in the 
United Kingdom, has issued a report prepared in associa 
tion with the Merchant Shippers’ Advisory Committee, 
which gives a survey of many of the causes contributory 
to the present depressed condition of export trade, and 
advances suggestions for stimulating the demand for 
British goods in overseas markets. The report also calls 
attention to the fact that there is a lack of co-operation 
between manufacturers and merchant shippers, particu 
larly in markets where each has identical mtereste, and 
it is felt that a closer understanding would he helpful in 
solving the problem of restricted export trade 


BuILt seventeen years ago, the motor lifeboat, the 
John A. Hay, of the Royal National Lifeboat Institution, 
continues to render excellent service. She was called from 
Stromness recently to the assistance of the Peterhead 
motor coaster Sarah and Jane, on fire to the eastward of 
the Orkneys, and had to cover 80 miles in all. The motor 
ran continuously for ten hours, and behaved splendidly 

This is not the first occasion on which this boat has been 
at sea for many hours continuously. The John A. Hay 
was the first motor lifeboat to be built as such, for prior 
to her launch in 1908 internal combustion motors had only 
been experimentally installed in four boats of the old type 

She is a 42ft. self-righting craft, fitted with a 30 brake 
horse-power four-cylinder Tylor A engine, running at 80) 
revolutions per minute. 


Pians for the construction of a large zinc and lead 
manufacturing plant in the neighbourhood of Chats Falls, 
Quebec, on the Ottawa River, have been prepared by the 
James Robertson Company, of Montreal. The 
includes an extensive power development at a total cost of 
about 2,000,000 dollars. As preliminary step the 
Kingdon Mining, Smelting and Manufacturing Company, 
which is controlled by the James Robertson Company, has 
purchased the power rights and property of the Pontiac 
Mining Company and Louis Simpson, of Ottawa, in the 
locality, and work will shortly be commenced As the 
Ontario Hydro-electric Power Commission has secured the 
power site on the Ontario side of the river, which it will 
shortly develop, it is proposed that the Kingdon Company 
and the Commission should build the power dam as a joint 
undertaking, the company ‘s plant to be situated on the 


scheme 








themselves into the washer. 





ordinary atmospheric temperature, 
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Che Engineer 


BUENOS AIRES.—Mrrcuet.’s Boox Store, 576, Cangallo. 
CHINA.—Keiiy anp Watss, Limited, Shanghai and Hong 
Kong. 
—Carro Express AGENCY, neue Shepheard’s Hotel, 
Cairo. 
FRANCE.—Boyveavu anp Cuevittet, Rue de la Banque, Paris. 
CHAPELOT AND Cre., 136, Bld. St. Germain, Paris. 


BELGIUM.—W. H. Smrrs anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph I1., Ostend. 


hGYPT.- 


INDIA.—-A. I, Compxiper anp Co., Bombay ; THackrr snp 
Co., Limited, Bombay; Taacker, Spink anp Co., 
Calcutta. 

ITALY.—Maewion! anp Sreint, 307, Corso, Rome; FRATELLI 
Treves, Corso Umbarto 1, 174, Rome; FRATELLI 
Booca, Rome; Utrico Horrnt, Milan. 

)APAN.—Maruzen Co., Tokyo and Yokohama. 


AFRICA.—Wsm. Dawson anp Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 
C. Jura axp Co., Johannesburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpon anv Gorcs, Limited, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND Mutien, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 
CANADA.—Dawson, Wm., Limited, 87, 
street East, Toronto. 
Gorpow anp Gorcs, Limited, 132, Bay-street, Toronto. 
Mowrrear News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON. 
JAMAICA, 
NEW ZEALAND.—Gorpon anv Gorcs, 
and Christchurch; Urtron anp Co., 
Wirson Craic anp Co., Napier. 
STRAITS SETTLEMENTS.—Ketry 
Singapore. 
UNITED STATES OF AMERICA.—InrernatTionaL NEws 
Co., 83 and 85, Duane-street, New York ; Supscrirp- 
TION News Co., Chicago. 


Melbourne, 


AND Sons, Queen- 


‘ 


-WiJAYARTNA AND Co., Colombo. 
Co., 


Kingston. 


Limited, Wellington 
Auckland; J. 
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| AUGUST 14, 1925 
| 
The Royal Dockyards. 


| 


In return for the Government's approval of the 


| itself to effect such economies in 
'of the naval administration as will obviate the 
| necessity of a Supplementary Vote for new con- 
struction during the current financial year. How 
| these economies are to be effected has not yet 
| been made public. There is, no doubt, some scope 
| for retrenchment within the Admiralty office itself, 
| the cost of which far exceeds the pre-war figure, 
| in spite of the much smaller Navy we are now main- 
taining. But while a cut in administration expenses 
| would be welcomed for the principle of the thing, 
| the largest sum likely to be saved in this way would 
| bear an insignificant relation to the impending 
bill for new construction. A more promising expe- 
dient, which the Admiralty is understood to favour, 
| is the closing down of certain of the Royal Dock- 
yards at home which have become superfluous, 
namely, Chatham, Sheerness, and Pembroke. 
| Owing to its position in an area which has ceased 
to be strategically important, the dockyard at 
| Rosyth is also of limited utility, but since it is at 
| present the only Government yard in the country 
| where H.MS. Hood and other large bulged ships 
can be docked, that establishment is in no immediate 
| danger of being discarded. The other yards referred 
to have no important docking facilities. Sheerness, 
which is only a repairing base for small craft, might 
well be dispensed with. Chatham is of more 
importance ; it has specialised for years past in 
submarine construction and has a fairly up-to-date 
plant for the building of larger vessels, the cruiser 
| Kent being now on the stocks there. But Chatham, 
like Sheerness, has become superfluous. A cogent 
objection to the retention of these two establish- 
| ments is their vulnerability to aerial attack, though 
| that aijestion might be said to apply to Ports- 
mouth as well, and even to Devonport. Pembroke 
has a reputation for excellence of workmanship, 
some of the finest cruisers of the pre-war Navy 
having been built at that yard. Its plant was partly 
modernised during the war, and is now, we believe, 
fully competent to undertake the building of cruisers 
of the latest type. But Pembroke is not con- 
veniently placed for the needs of the present-day 
| leet, and in recent years it has had a very limited 
amount of work in hand. 

The estimated expenditure this year on the yards 
at Chatham, Sheerness, and Pembroke is £1,063,968. 
It does not by any means follow, however, that 
| this sum would be saved to the country if the three 
yards were closed. Such action would involve 
the dismissal of many thousands of workers, skilled 
and unskilled, the greater number of whom would 
fat once proceed, and of necessity, to draw unen- 














ployment pay. Nor would that be all. The closing 
of any dockyard must be disastrous to the locality 
in which it is situated, inflicting hardship on num- 
berless people who are not directly connected with 
the establishment, but whose livelihood depends, 
nevertheless, upon its existence and prosperity. 
Residents of the dockyard towns know only too 
well the widespread distress that resulted after the 
war, when the discharge of surplus personnel 
began on a large scale. Though the naval budget 
might show a considerable saving if the redundant 
dockyards were closed, we fear that the nation as 
a whole would lose more than it gained. In this 
period of economic stress it is vital that broader 
issues than mere departmental convenience should 
be duly weighed before a decision is reached. So 
far as the Navy is concerned, its requirements could 
probably be met by Portsmouth and Devonport 
alone. That much is admitted by a Service journal 
which has always upheld the interests of the dock- 
yards, but which, in its latest issue, frankly owns 
that Chatham, Sheerness, and Pembroke are “ not 
really necessary.”’ And yet, for the reasons out- 
lined above, we doubt whether the Government will 
take the drastic step of closing them. The problem 
of the smaller dockyards is, in truth, a thorny one, 
not to be solved by the rough-and-ready measures 
that appeal to the zealot for economy. The ques- 
tion of whether they are essential to the Navy, 
though certainly an important issue, is not the only 
one to be considered. Judged by that test, none of 
the small yards could hope to survive. The work 
they are now doing could be performed with equal 
efficiency and probably at a reduced cost by the 
private shipyards. To the best of our knowledge 
it has never been claimed that the Royal yards 
can build or repair ships more cheaply than inde 
pendent establishments. The brief post-war experi- 
ment of constructing merchant vessels in the dock- 
yards was a signal failure from the financial point 
of view. It may be urged, however, and with 
justice, that the prime function of a State yard is 
the repair and maintenance of the King’s ships, 
their construction being quite a secondary matter. 
But even on this basis it would be difficult to 
present a convincing case for retaining such yards 
as those at Pembroke, Chatham, and Sheerness 
The fleet of to-day is very much smaller than the 
fleet of 1914, nor is there any prospect of a sub- 
stantial increase in its dimensions within the 
discernible future. Over a long period of time our 
battle fleet is restricted by treaty to a certain 
number of ships. Ten years hence we shall have 
only sixteen capital ships all told, and from 1936 
to 1942, presuming the Washington compact to 
remain in force so long, only fifteen ships. Con- 
siderations of expense will effectively prevent any 
corresponding expansion of the non-capital fleet. 
With every new cruiser costing £2,000,000, every 
destroyer £250,000, and every submarine £400,000 
—vide an answer returned in the House of Commons 
last week—there will be no incentive to build 
above the irreducible minimum in any one of these 
types. It is therefore extremely probable that the 
present numerical strength of the Navy, small 
though it be, will tend rather to diminish than 
increase. Now, the dockyards we possess to-day 
were created and organised to meet the needs of a 
fleet very much larger than that which remains to 
us, and of a fleet, moreover, which was designed in 
the first place to operate in the Narrow Seas. 
Barring some wholly unforeseen development in 
international politics, the contingency of a future 
war in Europe, in which Great Britain would be 
a belligerent, is happily remote. The importance 
attached to the new Singapore base, together with 
the systematic building up of oil fuel stations along 
the main oceanic routes, point unmistakeably to 


an Admiralty conviction that the next war, if it 
does materialise, will be fought in some zone 
thousands of miles from home waters. In the 


event of such a conflict, the first business of the 
home dockyards would be to repair and fit out ships 
destined for the front. That much accomplished, 
there would be little left for them to do, since the 
task of maintaining and replenishing ships in the 
war zone would devolve on such dockyards as were 
suitably placed for the purpose. The ability of our 
fleet to keep the seas would depend chiefly on the 
hase facilities available at Singapore, Trincomali, 
Sydney, and Malta. Pursuing this line of argument 
to its logical extreme, we reach the conclusion that 
the money now spent on all save the most necessary 
establishments at home should forthwith be 
diverted to the improvement of our naval bases 
oversea. That, we believe, is the Admiralty’s 
view, albeit for the reasons explained it may not be 
practicable to give it effect in the immediate future. 

For the present, so it seems to us, the problem 
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of our superfluous dockyards does not lend itself 
to any really satisfactory solution. To close them 
down would be to aggravate unemployment in a 
branch of industry which suffers more than most 
from the prevailing depression. To keep them open 
is to impose a charge on the State for which there 
is no adequate return. Yet the second alternative 
is probably the lesser evil. Sooner or later there 
must be a reversion to healthier economic con- 
ditions, with a consequent reduction in the number 
of unemployed. When that occurs a demand will 
arise for workers in every trade, including ship- 
building and ship repairing, and an opportunity 
may thus be given of absorbing into private industry 
part of the thousands of men for whom work is now 
literally being “ made ” in the smaller dockyards. 
This will be the proper moment at which to close 
the redundant establishments. We can only trust 
that the Government then in office will have 
sufficient resolution to take such a course, regard- 
less of the political pressure brought to bear by the 
small but influential group of “ Dockyard mem- 
hers,” to whose joint effort is due, in no small part, 
the continued maintenance at heavy expense of 
naval establishments which contribute nothing to 
our naval strength. 


The Utilisation of Research. 


Tue value of research as a remedy or, at least, a 
valuable aid towards the recovery of our industries 
from their unhappy condition is widely advocated, 
and we have, from time to time, supported that 
advocacy, not merely in general terms, but with 
regard to a series of special and definite problems. 
We hope and believe that in at least a certain 
number of cases this advocacy has had its effect 
and that real efforts to advance industry by pro- 
perly directed research are being made and 
encouraged. We have, further, the greatest faith 
in the ability and, above all, in the originality of the 
British man of science and research worker. Par- 
ticularly as pioneers of new discoveries, our 
scientific workers have always held a foremost 
place in the world, and there is no reason to doubt 
that they are fully holding their own to-day. But 
although pioneer discovery represents in many 
ways the most difficult and the most meritorious 
aspects of the work, it is but the beginning where 
application to industry is concerned. Before new 
discoveries can become applicable to practical 
purposes they must be studied and “‘ worked out ”’ 
much further than the pioneer discoverer is, as a 
rule, able or willing to carry them, and there is a 
large amount of spade-work to be done in the sub- 
sequent consolidation of the new positions which 
the pioneers have won. For that purpose there is 
necessarily a large amount of systematic building 
up of knowledge which, while it may not directly 
break new ground, yet smooths the path over the 
territory already won, or, to change the metaphor, 
maps it out in the fuller detail which is essential 
before practical utility can be considered. 

In this more systematic work, requiring less 
originality but a great amount of patient labour 
and accurate detailed knowledge, our British 
workers are not so entirely successful. It is in 
that direction particularly that the German 
scientific workers have been most successful and 
have thereby contributed much towards enabling 
their industries to avail themselves of discoveries 
made, in the first instance, in this 
country. The dyestuff industry is, of course, the 
classical example of this process. This systematic 
work has been done in part*by research students, 
but to a much geater extent by the “ research ” 
organisations of the great chemical works, the large 
scientific staffs of which are mainly occupied with 
work of this type. With us, unfortunately, this 
aspect of research has frequently been neglected, 
and the results of discoveries regarded as mere 
scientific curiosities until their exploitation else- 
where has shown us the error. There is, however, 
a further step that must be taken before the results 
of research can reach their utilisation in industry. 
Even when the subject has been fully explored in 
the laboratory and a point has been reached at 
which it appears probable that an industrial appli- 
cation is possible, that application cannot, as a rule, 
be made immediately. The step from the laboratory 
to the works is too large to be taken in a single 
stride, and an intermediate organisation is essen- 
tial. This is what may be best described as the 

experimental plant ” stage, in which the labora- 
tory worker can face, on the smallest possible 
scale, the real difficulties met in the works, while 
the works manager can be given a practical demon- 
stration of what is required for the exploitation of 
It is a case not only of the 


sometimes 


the new discovery. 








overcoming of technical difficulties and the evolu- 
tion of special plant, but a process of mutual educa- 
tion between the works man and the laboratory 
man. That something of this kind is essential to 
the satisfactory exploitation of research results 
will perhaps be readily admitted. Experience, 
both in Germany and America, has clearly shown 
the value of such an organisation. The real diffi- 
culty lies in carrying it into practice. For very 
large firms or corporations such a difficulty may 


| not be serious, since the capital outlay involved is 


not excessive compared with the scale of their 
operations. There are, however, many industries 
which work on a much smaller scale, competing 
firms ‘‘ cutting up” the business between them. 
Here it is distinctly difficult for any one firm to 
undertake the burden of carrying out this inter- 
mediate stage of development work and, as a con- 
sequence, the exploitation of research results often 
lags sadly behind. There is, for one thing, the 
natural fear that if firm A spends money and time 
on the development of a new process or product, 
firms B and C will very soon afterwards reap the 
benefit without having borne the burden. This 
difficulty involves the question of patent pro- 
tection, which has a most important bearing on the 
application of research results, but requires separate 
discussions. 

The way towards a satisfactory solution of the 
problem seems, however, to be ready to hand in the 
very organisations which have already been set 
up for the purpose of carrying out research itself. 
The Research Association is, in fact, a co-operative 
effort on the part of an industry cut up into 
numerous relatively small firms to secure the advan- 
tages which otherwise can accrue only to organisa- 
tions large enough to support their own extensive 
research laboratories. To take as an example the 
non-ferrous metal industry, there is probably no 
single firm in this country that would be able or 
willing to spend something like £20,000 on research 
per annum. Yet that is being accomplished, 
although for the moment only with Government 
aid, by that industry co-operatively. But what is 
being done with the results of that research, or 
rather, since research is a long business, what will 
be done with the results as they steadily accrue ? 
The issue of reports and bulletins to the members 
of such an association is an excellent thing and in 
some cases serves the purpose. But that can only 
be so where the results are directly applicable to 
existing practice without much serious develop- 
ment work. If such an association is fortunate 
enough to come across something really important 
and new, which may lead to the creation of a new 
branch of the industry rather than to a modifica- 
tion or improvement of an existing branch, what 
then? Is it not the logical course that research 
which has been conducted co-operatively should 
also be exploited co-operatively ¢? It would seem 
that if these associations are to attain their highest 
usefulness they will have to extend their functions 
to the experimental plant and to the carly stages, 
at least, of development work in the exploitation 
of their own research. Failing such co-operative 
effort, where individua! firms are not strong enough 
to undertake it, the most successful researches can 
bear little industrial fruit. We have seen this fruit 
reaped elsewhere too often in the past; let us 
hope that the enterprise required to make full use 
of it in the near future will not be wanting. 








Air Pollution from the Engineer's 
Standpoint. 


By JOHN B. C. KERSHAW, PF.LC. 


THE subject of air pollution is often regarded by 
engineers as a matter of slight interest to themselves, 
and as one of paramount interest only to those 
engaged in the health or sanitary services. of large 
towns and cities. This is a mistaken view of the 
importance of the subject, for millions of pounds are 
expended annually to protect the metal and other 
materials used by engineers in their constructive work 
from corrosion, or for repairing the damage already 
done to these structures by the gaseous impurities 
of the atmosphere. Furthermore, since the impurities 
of the air are carried down by, and in many cases are 
extremely soluble in, water, the rain which falis in 
towns and industrial districts is highly charged with 
suspended and dissolved matter. 

The present writer, in an article which appeared in 
Tae ENGINEER in November, 1917, pointed out that 
the popular idea that river or rain water can be em- 
ployed safely for boiler-feed purposes or for cooling 
purposes, is quite erroneous; and the use of such 
water without preliminary chemical treatment 1s, 
no doubt, in many cases the direct cause of boiler and 





condenser corrosion troubles. For these reasons, the 
facts and figures contained in the tenth report of the 
Advisory Committee on Air Pollution, which has just 
been published by the Meteorological Office, are «| 
considerable interest to readers of this paper. 

This report covers the observations made, and the 
experimental work carried out by the Committee 
during the year ending March 31st, 1924. It is 
divided into eight sections, three of which deal with 
the results obtained by use of the standard soot and 
dust gauge, and by the other instruments described 
in previous articles in THE ENGINEER. The remaining 
five sections deal with the Jet Dust Counter; the 
Use of the Spectro-graphic Method ; the Settlement 
Dust Counter, a new type of instrument devised by 
Dr. Owens ; Dust in the Upper Air; and Researche- 
into the Effects of Air Pollution upon Visibility. 

Since the publication of the last report, several new 
stations have begun to make observations, and ther 
are now in operation in England and Scotland fort, 
five standard gauges, under eighteen different autho 
rities. The following places are now taking observa 
tions :—-London, nine gauges, situated as follows : 
County of London, six, Meteorological Office, two, 
City of London, one; Birmingham, three; Black- 
burn, 2; Bournville, Birmingham, 1; Glasgow, 9 ; 
Huddersfield, two; Kingston-on-Hull, one; King 
ston-upon-Thames, one; Leeds, four; Liverpool, 
one; Marple, Cheshire, one; Newcastle-on-Tyne, 
one ; Rochdale, two ; Rothamsted, one ; St. Helens, 
one; Salford, three; Southport, two; Wakefield, 
one. 

Only one station has been set up in the open country, 
viz., at Rothamsted, and the Committee states that 
it would like to have results from more country 
stations for comparative purposes. 

Tue LonpoN REsuLTs. 

Examining the’ figures for London in detail, we 
have the following comparisons of the total fall of 
matter in the two separate years 1922-3 and 
1923-4 compared with the average for the five years 
1918-22, all the results being expressed as metric 
tons per 100 square kilometres. 


solid 


Tasie 1.—London’s Soot and Duat Fall. 


One 
year, 
1923-4. 
11,743 
11,958 
9,438 
9,686 
12,155 
8,993 
9,190 
16,673 


One 
year, 
1922-3. 
13,013 
13,140 
9,437 
9,431 
13,341 
9,812 
9,586 
16,528 


Five-year 
average, 
1918-1922. 

13,424 . 
13,763 
14,478 
14,321 
19,178 

8,882 
11,562 
15,311 


Station. 


Meteorological Office 
Archbishop's Park 
Finsbury Park 
Ravenscourt Park 
Southwark Park 
Wandsworth Common 
Victoria Park 
Golden-lane 
General average for 


eight stations 13,865 11,736 11,192 


when compared with the results 


It is seen that, 
for 1922-3, there has been a slight improvement. 
since the average at the eight stations for the latest 
year, 1923-1924, is 11,192, as compared with 11,736 
for 1922-3. These figures equal respectively 286} 
tons and 300 tons per square mile, and compare very 
favourably with those recorded by the manufactur- 
ing towns of the Midlands and North. The improve 
ment of London's atmosphere, when these results are 
compared with the average for the five vears, 1918-22, 
is also very striking, for the reduction in the soot and 
dust fall amounts to no less than 2673 metric tons 
per 100 square kilometres, or 68} tons per square mile. 


The Abnormal Darkness of January 23rd, 1924. 

The third section of the report is devoted to a dis- 
cussion of the observations made on Wednesday, 
January 23rd, 1924, when Londoners experienced 
a period of exceptional darkness, even for the winter 
time, owing to the presence of an overhead bank of 
smoke and fog. LElectrical load-diagrams for this 
particular day are printed in the report, and show the 
enormous expense which falls upon the community 
when such prolonged periods of total darkness develop 
during daylight hours. A study of these diagrams 
may be recommended to those who disbelieve in the 
value of, or necessity for, smoke abatement pro- 
paganda. The exceptional atmospheric conditions on 
that day were, according to the report, the cause of 
the formation of an irregularly distributed accumula- 
tion of smoke over London with no definite movement, 
but early in the afternoon the bank drifted towards 
the south, the densest part passing Putney and Wands- 
worth at 2.30 p.m., Sutton and Croydon district at 
2.45 p.m., and the Sutton sub-station of the South 
Metropolitan Company between 3 p.m. and 4 p.m. 
The time of maximum density given by the Metro- 
politan Electric Tramways and Lighting Company, 
Ltd., Sutton, was 3 p.m. It is probably not mere 
coincidence that all districts to the north of London 
were free from abnormal darkness; whereas those 
to the south reported dark conditions all day. The 
comparison of Bromley, Guildford and Dartford with 
Hertford, Woking, Luton and Hitchin is of interest. 
The northern limit of the darkness appears to have 
been Finchley-road, where there was a slight maximum 
at 1 p.m., but the conditions were hardly abnormal. 
The result of the investigation, if not very definite, 
is supported by the reports from the stations of the 
Meteorological Office, in which a light wind from N.E. 
or N.N.E., was generally indicated. At Kew Obser- 
vatory, Richmond, the wind direction at | p.m. was 
given as N.E.—N.N.E., and the velocity as 1 to 3 miles 
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per hour. At Kensington Palace, the direction was 
\.N.E. or E., and the velocity 4 to 7 miles per hour. 
\t Greenwich the conditions were similar. Hounslow 
uppears to have been rather exceptional. At 7 a.m. 
the wind was W., and for the rest of the day S.E. 


THe Grascow ReEsutts. 


Glasgow is the only other city besides London 
hich maintains and operates a large number of 
yauges, and the figures for its nine stations are given 


. similar form to those of London in the table below : 


Tasie Il 


Glasgow's Soot and Dust Fail. 
One 


Five-year 





Station. average, 
1918-1922. 

Alexandra Park 11,988 
Bellahouston Park 10,904 
Blytheswood -square 16,399 

Botanic Gardens 13,770 

Queen's Park . 11,079 

Richmond Park 13,966 

Ruchill Park 12,442 

Tolleross Park .. 13,182 

Victoria Park 11.541 9.410 
(Ceneral average for all 

nine stations 12,812 9.930 12,557 


It will be seen from this table that the air pollution 
of Glasgow has become considerably worse since the 
last returns were published, for, whereas in 1922-3 
average of the nine stations was only 9930, 
equivalent to 254 tons per square mile, the average for 
1923-4 was 12,557, which represents 321} tons per 
square mile. No explanation of this increased amount 
of pollution in Glasgow's atmosphere is given in the 
report, but it was probably due to the efforts of the 
managers of the engineering and other industrial 
works situated in and around Glasgow to reduce their 
running charges by the use of low-grade fuels, and 
to the slackening vigilance of the smoke inspectors 
of the city, in view of the depressed state of trade and 
industry. 

It should be noted, however, that the returns of 
1922-3 were exceptionally low, the average for the 
live preceding years being 12,812. When one con- 
siders the improvement in the atmosphere of Glasgow 
that had taken place in 1922-3, as a result of the 
educational work carried on by the city health autho- 
rities, it is disappointing to find that the air pollu- 
tion had increased so considerably during the period 
to which these figures relate. It is to be hoped there 
fore, now attention has been drawn to the matter 
by the publication of the tenth air pollution report, 
the Glasgow city health authorities will try to regain 
their former position and reduce their air pollution 
to a more satisfactory figure. 


the 





OTHER Towns. 

The results of the investigations for the ten other 
towns which have made observations for more than 
two years, are given in Table II1., the totals again 
being given in metric tons per 100 square kilometres 








Pasir Ill The Soot and Dust Fall in Ten Other Towns 
Average for One One 

Stations two or more year, year, 
years 1922-3 1923-4. 

Newcastle -on-Tyne 16,796 34,592 
Rochdale 29,692 31,010 
Liverpool 24,981 25,794 
Blackburn . 20,520 24,969 
St. Helens : 15,134 16,632 
Kingston-upon-Hull 15,444 15,792 
Leeds . : ‘ 14,489 13,288 
Birmingham " 11,201 11,410 11,779 
Southport _ e 7,360 &.637 . 4,717 
Rothamsted 4,809 24638 .. 3,903 


Rochdale, which has had the worst return for some 
years, now takes second place, and Newcastle-on- 
l'yne possesses the unenviable distinction of being the 
cortiest of all the towns or cities in which soot and 
dust-fall gauges are installed. The total amount of 
olid impurity collected in the year 1923—4 in New- 
castle was equivalent to no less than 885 tons per 
quare mile per annum, and was nearly double the 
oot and dust fall of the preceding year. Nearly 
one-third of this impurity came down in the month of 
November, 1923, when there was an exceptionally 
heavy rainfall. 

The explanation of the high place occupied by 
Liverpool and Newcastle in these comparative returns 
is to be found, the writer believes, in the fact that the 
owners or engineers of the ships when lying in dock 
or im port are exempt from legal penalties for smoke 
emission, and therefore may allow their furnaces to 
pour as much filth as they like into the atmosphere, 
without danger of prosecution by the local health 
authorities. 

The other towns in the table occupy the same 
relative positions as in other years, and the totals 
how very little variation from those previously 
recorded, the slight changes noticeable being generally 
in an upward direction. It is noteworthy that Leeds 
and Birmingham, two centres of manufacturing 
industry, occupy a comparatively low position in the 
table, and it is to be regretted that there are no figures 
«vailable from Bolton and Manchester for comparison 
with these good returns. The two last-named towns 
began to make observations some years ago, but 
‘ropped them again, the common rumour being that 
the results were so deplorably bad that the Health 
Committees of these two cities did not care for them 
to be published. If this explanation be correct, it is 





collection and publication of exact data in relation to 
air pollution that any improvement of the atmosphere 
of our towns and cities can be achieved. 

It is satisfactory to note that Salford, a near neigh- 
bour of Manchester, has begun to make observations 
with the standard form of soot and dust gauge, and 
for the year 1923-4 shows a fall of 16,200 metric 
tons per 100 square kilometres. This is quite a satis- 
actory figure, considering the proximity of Salford 
to Manchester, but would no doubt have been much 
higher if the geographical positions of the two towns 
had been reversed and Salford had been on the east 
side of Manchester instead of on the west. 

Huddersfield and Wakefield are other additions 
to the number of manufacturing towns in which 
observations are now being made, but in neither case 
was a complete twelve months’ record available on 
March 3lst, 1924, so a comparison with the towns in 
Table IIT. cannot be carried out. 

A New Form Dusr CouNTER. 

Limits of space will not permit of discussion of the 
subjects dealt with in other sections in the report, 
but a few details may be given of a new form of dust 
counter, designed by Dr. Owens for measuring the 
amount of dust particles or bacteria in the air, even 
when such particles are of a considerable size, as in 
grain warehouses and similar places. 

Figs. | and 2 illustrate this new 
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form of counter, 
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FIG. 1--SECTION OF OWEN’S DUST COUNTER 


which depends upon the principle of enclosing a 
definite volume of the air to be tested in a small 
vessel, and allowing the dust and suspended particles 
to settle on the surface of a cover glass, where it can 
be subsequently counted under the microscope. To 
permit of the measurement of the bacteria contained 
also in the air the apparatus is constructed of materials 
that will allow it to be easily sterilised. Referring 
to Fig. 1, the instrument is seen to consist of a heavy 
platform or bed-plate A, on the upper surface of which 
a cylindrical air vessel G, open at both ends, is placed. 
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DUST COUNTER AND 


FIG. CASE 


An annular channel is formed in the upper surface of 
the bed-plate, to receive the lower end of the cylindrical 
air vessel. A loose cap H is also provided for closing 
the upper end of the air vessel. Situated centrally, 
under the axis of the air vessel there is a circular hole 
in the bed-plate, which permits the dust settling from 
the air above to pass through it, and to settle on a 
microscope cover glass which is placed beneath it. 
The diameter of the air chamber is made very large 
compared with that of the cover glass, the object of 
this difference in size being to eliminate any effect 


The under surface of the bed-plate has a circular 
recess formed therein, excentric to the axial hole, 
which recess receives a disc-shaped drum C, pivoted 
at its centre to the bed-plate by a pivot B, and held 
in position by a knurled nut F. Around the circum 
ference of the drum, capstan arms D project, by which 
it can be revolved round its pivot. A stop J is pro- 
vided, which serves to limit the rotation of the drum. 
The drum has six equidistant holes, the upper part 
of each of which is recessed to receive cover glasses. 
These holes lie on a circle concentric with the drum, 
and the number of capstan arms projecting from the 
drum is equal to the number of holes and cover glass 
recesses. The stop J is so disposed that when one of 
the arms engages it, a hole with its recess appears 
centrally under the axial hole in the bed-plate, under 
the middle of the air vessel. An annular groove is 
formed on the underside of the bed-plate above the 
holes and recesses, so that the cover glasses are held 
in position, while an index with numbers on the side of 
the bed-plate indicates the number of the cover glass 
appearing under the air vessel. 

Since the area of the hole E in the base-plate of the 
apparatus, and the height of the volume of air im- 
prisoned within it are known, the amount of dust per 
unit of volume can be calculated by counting the 
particles on the cover glass under the microscope. 
The column of air can be varied at will, by using 
metal tubes of varying height, for the portion marked 
G in Fig. 1. The time allowed for settlement will 
depend upon the nature of the dust, and upon the 
purpose for which the observations are required. If 
the record obtained on the cover glass is too light, 
the observations may be repeated as often as neces- 
sary with the same glass, or a higher tube may be 
employed with a new cover glass, so that a greater 
volume of air will be enclosed. 

For examination of the particles and counting, a 
low power, such as a 2/3in. objective, may be used ; 
and it is advantageous to use dark ground illumina- 
tion. A square-ruled micrometer eyepiece, having 
} mm. or 1 mm. squares, such as is used in connection 
with the jet records, is calibrated by means of a stage 
micrometer, so that the area covered by the squares 
is known. The number of particles on the record 1s 
then counted inside a definite number of squares, 
from which figure and the height of the air chamber 
the number per unit volume can be ascertained. 
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SHORT NOTICES. 


Mdnner der Technik. Ein biograph iaches Handbuch. 
By Conrad Matschoss Berlin: V.D.I. Verlag, Berlin. 
1925. Price 28 marks Short biographies of men of 


science have generally to be sought for in general bio 
graphical dictionaries, and we may therefore be thankful 
that the V.D.1. has collected into a volume the 
* lives ’ of 80 many men connec ted with the dev elopment 
of engineering. The work has the whole, well 
done, and appears to be free from any national bias, 
although France does not to treated quite as 
fully as America and Great Britain, to say nothing of 
Germany. Indeed, we cannot but observe with pleasure 
how frequently the names Britons appear and the 
amount of space that the record of their lives and works 
‘there are many little line portraits, all of which 
are well done. We have oniv detected a couple of mistakes, 
and they are not of much moment. They both occur in the 
list of abbreviations, and are obviously due to slips of the 
The first gives the year of origin of THe ENGINEER 
and the second of Engineering 


single 
been, on 


seem he 


ot 


occupy. 


pen. 
as 1855—it should be 1854 


as 1858 when it should be 1866. 

Modern Practice in Steam Condensing Plants. By A. R. 
Wrizht. London: Crosby Lockwood and Son. 1925. 
45s. net.—There is so little connected literature on the 


subject of condensing steam, and the plant employed in 
the process, that Mr. Wright's volume is very welcome, 
especially as it is written by a practical man, and the 
theoretical part is put in such a manner that it can be 
readily grasped by the average engineer. All the well 
known types of both jet and surface, are 
described, while cooling towers and auxiliaries are thor- 
oughly dealt with. It is noteworthy that in discussing the 
proportions of cooling towers the author adopts onl) 
simple mathematics, and includes the formula for draught 
given by Mr. Nielsen in Tak EnNGrveer of May 30th, 1919. 
The volume covers over 300 pages, and is well illustrated 
in half-tone and line. 


condensers, 


Compressed Air and its Machinery. By T. H. Plummer, 
London: The Association of Engineering and Shipbuild- 
ing Draughtsmen. 1925. 10s.—Approximately two 
thirds of this book are concerned with machines for com- 
pressing air, and the remainder with appliances which 
utilise the air compressed. Most of the principal makes of 
compressors, rotary and reciprocating, are described and 
illustrated, and the theory of their operation is discussed 
Positive blowers of the Roots type are included. In that 
section of the book dealing with pneumatic tools and other 
plant employing compressed air, the author dwells at some 
length on the problem of efficiency, and points out the 
necessity for taking into consideration the working con- 
ditions when comparing compressed air with other forms 
of power transmission. At the end of the book he makes 
a few remarks on the “ dense air” or closed return system 
of working tools, and has a few paragraphs on the structure 
of the atmosphere. The volume would have looked more > 
attractive had the half-tone engravings been better printed. 








an unfortunate change of policy, for it is only by the 





which might be produced by the sides of the vessel. 





THE ENGINEER 


Ava. 14, 1925 








The Motor Ship Parkeston. 
No. I. 


On Sunday afternoon, a little after 4.30, there 
arrived at Harwich the new motor passenger and 
cargo mailship Parkeston, which is the latest ship to 
he added to the fleet of the United Steamship Com- 
pany, of Copenhagen and London. The Parkeston 
left Esbjerg at 6.15 p.m. the previous evening, and 
in good weather made her maiden trip in a little over 
22 hours. She sailed again from Harwich on Tuesday 
evening to take her part in the weekday service of boats 
hetween the British and Danish port, which has been 
re-established for the first time since the war. ‘The 
new vessel, which we had the pleasure of inspecting on 
Monday morning last, is the first of her particular 
type to call at a British port, and some account of her 
~pecial features may be of interest to our readers ; 
especially so as we have no hesitation in saying that 
more ships of this type would prove a valuable asset 
to the British coasting and North Sea trade. The 


5 


the standard practice of her owners with regard to 
North Sea ships. From the drawing given it will be 
seen that she is of the awning-deck type, with a centre 
superstructure embodying the promenade and the 
boat decks. The ship is entered from the awning 
deck, on which are arranged the engineers’ quarters 
and some first-class sleeping accommodation. From 
a pleasant entrance hall finished in panelled wood, a 
stairway leads to the promenade deck, where forward 
there is a large smoke-room, well furnished anc 
panelled with dark mahogany. The front part of 
the promenade deck is enclosed with sliding glass 
windows and forms a pleasing shelter. 
deck is an artistic music-room finished in grey and 
gold. ‘The first-class dining is completely 
panelled in polished birch, and is arranged forward on 
the main deck. It has accommodation for 87 persons at 
small tables. Throughout the ship the cabin and state 
room accommodation is of a very high standard, and 
a large number of single and double-berthed cabins, 
with, in some cases, intercommunicating doors, has 
heen arranged for. The third-class cabins are aft 
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110-volt main switchboard. There is a well equipped 
workshop in the engine-room at bottom platform leve|, 
and in one wing the refrigerating plant is placed. Tj 

plant is electrically driven, and it was supplied }, 
Thos. Sabroe and Co., of Aarus. The heating boil 
is of the cross-tube vertical type. and is fitted wit}, 
two oil burners, and it is placed in a recess on the forward 
bulkhead of the engine-room above the engines. |), 
general the machinery and the main starting platfor:, 
is neatly arranged, and the main engines have thei; 
fly-wheels and turning gears at the forward end, ani 
the three stage compressors at the after  eni| 
which gives plenty of room at that end «i 
the engine-room. Brief reference may be made {., 
the exhaust arrangements. ‘The two main engine an 
the three auxiliary engine exhaust pipes are carried 11), 
to two silencers, placed inside the main funnel ju 

above boat deck level. The boiler gases are carric| 
up to the top of the funnel by a separate uptake. ‘I’ 

engine-room staff comprises eleven engineers, or abo 

eight less than are required on a steam vessel of simils 


size for the same trade. It is too early as vet to wi 


Winches 
a ~ =< 
~ 


/nsulated Hold 


0 -= 


insulated Hold _ 


a eee 


a 


cea 





i Hold W. 








‘ 
“THe ENnGInecr’ 


THE HARWICH-ESBJERG MOTOR MAIL SHIP 


United Steamship Company of Copenhagen lost 26 
of its steamships during the war period, and some 
of them have been replaced with the latest type of 
motor ship—altogether six in number, which we learn 
are now doing important work in the company’s 
service. One of its main services is the Esbjerg 
Harwich Royal Danish Mail route, which, by reason 
of its directness, attracts a large number of passengers, 
and at the same time provides the channel for a large 
export trade of agricultural produce from Denmark 
to England. This trade has conditioned the design of 
the new ship Parkeston, for the short stay at Harwich 
and the amount of British cargo available, does not 
always permit of a large return cargo, and for that 
reason the ship is often called upon to make the return 
voyage in ballast. This condition has been taken 
account of in the design, and from the accompanying 
drawing it will be seen that water ballast tanks are 
arranged in the double bottom and in the fore and 
after peaks, giving in all a capacity of about 330 tons. 
Only beneath the engine-room is the double bottom 
reserved for oil, and in that tank some 39 tons of 
lubricating oil are carried. The oil fuel carried is 
more than sufticient for the double voyage, and it is 
accommodated in two deep tanks at the side of the 
ship forward of the engine-room, each of which tanks 
holds about 26 tons. The Parkeston is pleasing in 
appearance, and unlike the other motor ship belonging 
to the company, she has a funnel which is somewhat 
shorter than usual on account of the high superstruc- 
ture. She was built by the Elsinore Shipbuilding 
and Engineering Company, of Elsinore, and her motor 
machinery was supplied by Burmeister and Wain, 
of Copenhagen. The following are some of the main 
particulars of the hull and propelling machinery : 
Hull Particulars. 

Length between perpendiculars 

Breadth moulded oe 

Depth to awning deck 

(Gsross tonnage ee ee ee 

Cubic capacity of cargo holds 

tefrigerated capacity 

Service speed oe ee 

Maximum designed speed 


so4tt. 
44ft. 
28ft. Gin. 
2762 
88,000 cubic feet 
50,000 cubie feet 
15 knots 
15} knots 
{ecommodation 
i234 
SS 
“ 


Desiqued Paasenger 
First-class 
Third-class ° 
Officers and crew 


Varn Propelling Machinery. 


: Twin-« rew Burmeister and Wain four-stroke single- 
acting trunk piston motors. 

Number of cylinders per shaft 

Diameter of cylinders ° 

Piston stroke e° ee 

Fotal shaft horse-power 

Normal speed of engines 

fotal shaft 
chargers running P 7 P 

Normal speed of engines with super- 
chargers running 


Type 
t 

550 mm, (21° git.) 
900 mm, (357 /,gin.) 
2700 
190 revs, per min, 


horse-power with super- 


S00 


200 reves per min, 


Ausviliary Diesel-electric Sets 
Number of generating sets 
Output ee ee 
Nermal revolution 
Circuit voltage 


es oo «os 
Two 100 K.W., one 66 K.W, 
300 400 reva, per min. 
110 volts 


In general design the Parkeston differs little from 


PARKESTON 


on the main deck, with a dining saloon on that deck 
and a comfortable saloon on the awning deck above. 
There is accommodation in the forecastle for sailors 
and crew. The vessel carries a powerful 1000-mile 
range wireless equipment, and is replete with the most 
up-to-date safety and navigation devices. The ship 
is warmed partly by steam heating and partly by 
heated air, and cooling arrangements for summer use 
are also prov ided. 


Deck MACHINERY. 


There are five electric winches, by Thos. B. Thrige, 
of Odense, which serve the four cargo hatches, whilst 
on the deck aft there is a large electric capstan built 
by the same makers. The steering engine is of the 
Williams-Janney-Brown electric hydraulic type, 
operated from the bridge by telemotor gear, and 
Clarke, Chapman and Co., Ltd., supplied the anchor 
windlass, which is a standard type. The electrical 
drive deck machinery is supplied with 110-volt current 
and two of the generating sets suffice to supply power 
and lighting whilst the vessel is in port. 


THE Matin PROPELLING MACHINERY. 


Particular interest attaches to the ship because she 
is the first vessel completed by the engine builders 
in which four-stroke single-acting engines, with 
auxiliary superchargers, have been employed. The 
superchargers do not, as in the case of some German- 
built ships, increase the regular output of the engines, 
but their use is reserved to increase the speed and 
power of the propelling machinery when the vessel is 
encountering heavy weather or is required to make 
better time in order to connect with the boat trains. 
The main engines are of the well-known Burmeister 
and Wain four-stroke single-acting type, but are con- 
structed with trunk pistons, which give a somewhat 
smaller and lighter engine and are less costly. The 
engine particulars are given in the accompanying table. 
From the illustration above it will be seen that the 
superchargers are installed in a special room high up 
on the aft engine-room bulkhead. There are two 
blowers, one for each main engine, and each blower 
is run at a speed of 2400 revolutions per minute, and 
is driven by a 30 brake horse-power motor. The 
blowers are of the Boreas type, designed and built 
by the United Tronfoundries Company, of Copen- 
hagen. The air is taken from the engine-room through 
inlet grates built into the bottom of the supercharger 
cubicle. Each blower is attached to the air inlet | 
trunk on the main engine, which also takes its supply 
of air from the engine-room. Valves are fitted to each 
trunk, so that the slotted intakes may be shut off 
before the supercharging blowers are started up. 
During the tests the superchargers were shown to 
fulfil amply the purpose for which they were designed, 
and we learn that a maximum speed of 15} knots was 
obtained during the trial runs. The three auxiliary 
generating sets are arranged, the two 100-kilowatt 
units in the wings and the 66-kilowatt in the centre, 
at the forward end of the engine-room, along with the 


Swain Sc 


definite figures for the combined fuel consumption of 
the propelling and auxiliary machinery when in port 
and at sea, but the trial figures showed, we under 
stand, that important economies in running may be 
expected. 

The Parkeston should prove a very popular ship 
in service, for her running and the absence 
of coal dust and smoke should make her particularly 
attractive to passengers who desire to travel quickly 
and comfortably between Great Britain and Denmark. 


smooth 








The Railway Returns for 1924. 


Tue value of the Railway Returns for 1924, published 
recently as a Stationery Office publication, price 2Is., 
has been antieipated by the article on page 406 of TH! 
Enatweer of April 10th last, which yvave the results of 
working during 1924 for the four grouped companies 
whose gross receipts from railway working constitute 
95 per cent. of the whole. Our figures on that occasion 
were compiled from the various companies’ annual reports, 
but the annual Railway Returns give certain information 
that does not appear in the companies’ reports. Under the 
Ministry of Transport Act, 1919, and the Railways Act, 
1921, the railways supply the Ministry of ‘Transport with 
certain figures, ¢.g., what are covered by the ton 
mileage statistics. Such data appear in the Ministry's 
monthly railway statistics and are summarised in the 
annual Returns. It is some of those figures that we pro- 
pose now to review. We would, though, note in passing 
tat Section 77 of the Railways Act alludes to a revision 
of the returns furnished under the Railway Companies 
(Accounts and Returns) Act, 1911, and one of the opening 
paragraphs of the present report says that that question 
is under consideration. We assume that any such revision 
would allow for the annual reports to contain all the infor- 
mation now furnished separately. 

The number of wagons of a less capacity than 12 tons 
has fallen from a total of 548,204 in 1920 to one of 467,502 
in 1924, whilst those of 12 tons have increased from 72,37 
to 125,611, of over 12 tons and under 20 tons from 28,760 
to 31,655, and of 20 tons and over from 17,600 to 22,790. 
It is instructive to note that despite the abuse constantly 
showered by railway officers on the privately owned wagon 
the railways had 2487 of them on hire at the end of last 
year and 2262 at the end of 1923. The Order of the Board 
of Trade, obtained during the war, as to a census ol 
privately owned wagons is no longer in force, and the only 
means the Ministry of Transport has of estimating the total 
is the Railway Clearing House figures as to the number 
In 1924 that total was 30,180, of which 28,852 
were mineral wagons. Of the latter 27,961 were of 12 tons 
capacity and 83 of 20 tons. In 1923 there were, however. 
32,229 registered, of which 30,883 were mineral wagons ; 
of the latter 29,197 were of 12 tons capacity and 216 of 


° 


registered. 


| 20 tons. The companies either built or purchased 62 loco- 


motives on capital account, as against 25 in 1923 and 410 on 
revenue account as compared with 248 in 1923. The 
corresponding figures for wagons were 1805, as against 
941 on capital account and 32,294, as against 20.821 on 
revenue. Of 1904 passenger-carrying vehicles built in 
1924, 1086 were fitted for electric light. 

We are prompted by the mention of capital expenditure 
on locomotives and wagons to raise the question as ta why 
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these late days w railway extension has stopped 


moreover, the 


nen 


nel, railwavs have been grouped and con 
lidated, it should have been necessary to build on capital 
62 locomotives, 236 carriaves and 1805 
vagons, parti the was 335 
nillions, as compared with 343 millions in 1023 and 364 


millhons m 1013, and the approximate number of passenyver 


ecount last vear 


ularly as tonnage last vear 


vurneys was 1747 millions, as agaist 1772 im 1923 and 
1550 in 1013 

On page 8 of the Returns we learn that the number of 
sssenger journeys in 1924 was 1.41 per cent. less than in 
1923, but on page 7 it is shown that passenger engine 
mileage increased by 1.38 per cent. The difference is but 
ittle, yet it is an unsatisfactory feature The goods 
ngine mileage was better managed, as with an increase 
f 0.54 per cent. in the ton-mileage there was an increase 


of only 0.47 in the goods engine mileage. Again, 
lespite the fewer passenger journeys and the small increase 
the hours, +.¢., the time 
engines were in work, increased by 12 per cent. and the 


The trains, moreover, 


per cent 


train 
” 


n ton-mileage, passenger 


oods train hours by 3 


97 per cent 
moved more slowly as the passenger train miles per train 
hour fell from 13.87 to 13.80, and per engine-hour from 
10.79 to 10.74, whilst the goods train miles per train-hour 
decreased from 8.49 to 8.20 and per engine-hour from 
3.42 to 3.34. It is 
mention is made of the fact in the Returns, that we should 
ay that the Wembley Exhibition traffic last year com 
pletely disorganised the ®orking of goods trains. To allow 
for the long-distance special trains for Wembley to get a 

vod road goods trains were diverted over routes that were 


due to the companies, seeing that no 


longer and had more severe gradients. 


The railway reformer, who would have traders’ con 
ignments kept back until full wagon loads could be 
ecured, may find encouragement in the fact that the 


uverage load in a merchandise wagon last year was 2.93 
Small wonder also that the average train load was 
only 132.6 tons. The average number of wagons per tram 
1%; the average for the loaded wagons,being 
3.66 and for the empty wagons 11.53. Of the total 
number of wagon miles, 32.77 per cent., or nearly one 

Here also we would explain 
that all mineral wagons have to return empty from docks, 
towns, &c., to the pits. 

For every 100 goods train miles run by the Southern 
Railway there are 101.15 shunting miles, 88.90 shunting 
miles on the Great Western, 70.35 on the London, Midland 
and Scottish, and 77.61 on the London and North-Eastern. 
The London, Midland and Scottish comes out the worst 
in assisting engine mileage. Its proportion for passenger 


tons 


was 35 


third, was with empty wagons 


trains per 100 miles was 2.44, as against 0.46, 0.44 and 
1).90 for the Southern, Great Western and London and 
North-Eastern respectively. For goods trains it was 
8.53, as against the other three companies’ 0.98, 4.12, and 


2.20. The latter feature was due to the proportion for 
the Midland section being 15.46, where double-headed 
goods trains are very popular. The Great Western has a 
comparatively good showing for light running with 
passenger train engines. It was 3.74 miles per 100 train 
miles, as compared with 6.54 for the Southern, 6.33 for 
the London, Midland and Scottish, and 5.79 for the 
London and North-Eastern. On the other hand, in light 
running for goods train engines the Southern had 16.89, 
as against the other three companies’ 10.68, 12.31, and 
12.32. 

It speaks well for the upkeep of British locomotives 
that each of the four big companies had always over 
75 per cent. of its stock available for service, ¢.e., not 
undergoing or awaiting repairs, and of those in service the 
Southern had an average of 90.30 per cent. available for 
use daily, the Great Western 96.56 per cent., the London, 
Midland and Scottish 91.77 per cent., the London 
and North-Eastern 90.23 per cent. 

As showing how profitable hotels, refreshment rooms and 
restaurant cars are it may be remarked that whilst the 
capital invested in them was only 9 millions, as compared 
with 57 millions invested in docks, the hotel and refresh- 
ment business brought in last year net receipts to the 
amount of 6} millions, as against-7 millions from the docks. 


and 








THE municipality of Buenos Aires has decided to accept 
the proposals of the Anglo-Argentine Company for the 
construction of an underground railway. 





A High-speed Lathe. 


Tue buigh-speed sliding and secrew-cutting 
lathe illustrated herewith has recently been designed and 
placed on the market by Smith, Barker and Willson, Ltd., 
of Halifax. It has Shin. centres and can swing 17}in. 
In the form illustrated it is provided with a straight bed 
8ft. in length and will admit 50in. between centres, but it 
can be made with a bed of any length and having a gap 
enabling a diameter of 33in. to be swung in front of, the 
face plate or chuck 


The 


surtacinig 


machine has been designed to permit as much 


boring and turning as possible to be done at one setting 
of the work in the chuck. To this end it is equipped with 
two turrets on the cross slide, a round one at the rear, 


which, equipped ‘with drills and boring tools, can be 
of the hed 
by means of an adjustable stop, and a square one at the 
front of the slide, designed to carry external turning tools. 


brought forward and located on the centre line 


and an interlocking arrangement is provided which” pre 
vents either of these feeds and the screw-cutting feed from 
being engaged simultaneously. The lead screw is gripped 
by a double clamp nut of a width equal to twice_its dia 
meter. The feed motions are obtained from a\ quick- 
change gear box and change wheels, the gear-box giving 
six changes of feed or of thread for each setting of the 
change wheels. Reversing gear is also provided in the 
gear-box. The change wheels and gear-box permit all the 
usual threads from 3} to 24 per inch to be cut and enable 
sliding and surfacing feeds of from 17} to 120 cuts per inch 

that is, five times the corresponding number of threads 


per inch—to be applied. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


MEAN VALUES 

m page 143 of your issue dated 
7th inst. you deal very closely with the above subject, but you 
do not mention the conditions when it is necessary to find the 


AVERAGES AND 


Sir,—-In your leading article 


mean of the reciprocals first, and omitting this has frequently 
led to errors. A case in point is the average sper d of « planing 
machine table. 

In Seaton and Rounthwaite’s Pocket 
took " is given how to obtain the ordinary mean speed of a vesse! 
when the runs are taken on the measured mile (15.7 in th« 
example given) and the * 


(15.47), but would 
it not be more correct in this instance to get first the mean of the 


Marine Engineering 


true mnean speed 


reciprocals (which gives 15.50) ? 

You refer to an example of an error that would oceur if the 
irithmetic mean was used for calculating the heat radiated from 
« bar of iron, and state that the answer would be * 
To take 120 per cent. from a positive value would give 


120 per cent 
too low 
s negative reply, and must undoubtedly be wrong in the example 
Would it not have been more correct to state that the true valur 
would be 120 per cent. higher than the answer found, or that tl « 
answer arrived at was 45 per cent. low from the correct value ’ 
Manchester, August 10th T. Moms 
[We trust our correspovdent is alone in misunderstanding 


our meaning and that no one else will subtract where addition 
ix clearly indicated If « certain figure, say 200, is stated to be 
120 per cent. tow low its errer i 240 and the true value is 4 
Ep. Tur } 
SUPERCHARGING IN INTERNAL COMBUSTION 
ENGINES 
Si In your ixsue of July 10th you publish a leading article 


under the title of Supercharging In this article you point out 
that by means of supercharging in engines for motor cars and 
aeroplanes and in stationary and marine engines the specific 


weight 
that tl 


output of the engines can be increased and engines of les 


and greater o itput than formerly can be built, and als 





ARRANGEMENT 


The round turret is tilted in order that the tools and drills 
inserted in it may clear the work in the chuck. In the 
makers’ works the round turret is generally equipped with 
three tools, namely, a short stiff centring drill, a quick- 


change drill chuck, and a stout internal turning tool. 
Drills, reamers and counterborers are inserted in the 
quick-change chuck in preference to mounting them 


directly in any hole in the turret. The square turret is 
mounted on a compound rest which can be swivelled and 
which is provided with an index in degrees of angle to permit 
taper work to be turned. The turrets revolve on the ba¢k- 
ward stroke of the locking handle and are positioned by a 
locking plunger working in hard steel bushes. 

The sliding and surfacing feeds are operated by means 
of a dropping worm, the raising and lowering of a handle 
on the front of the carriage serving to engage or disengage 
either feed. An adjustable knock-off is provided to trip 
the sliding feed at any desired point. The cross feed screw 
is fitted with a micrometer dial indexed to thousandths of 
aninch. Asimple lever on the front of the apron is operated 
to change the feed from sliding to surfacing or vice versd, 





OF TURRETS ON HIGH-SPEED LATHE 


engines will be rendered very flexible as regards theu output. 
You also mention, however, that the increased amount of fuc! 
introduced will cause higher temperatures and thus give rise to 
no general develop- 
ment in supercharging until metallurgical 
developments permit the fullest application of the principle.” 

During the war, as is very clearly described in your article, 


certain difficulties, and you consider that “ 
seems probable 


supercharging was adopted for aeroplane engines, so that tho 
same amount of fuel could be consumed when flying at high 
altitudes as when fiving low. But long before that time the 
undersigned had suggested that internal combustion engines 
should be so constructed that the charge could be introduced 
under pressure, the air in the case of engines, such as Diesel 
engines, working with compression ignition, or a mixture of air 
and petrol or of air and gas in the case of explosion motors with 
spark ignition. But in order to prevent any difficulties through 
increase of temperature I proposed to avoid higher temperatures 
of the working process by introducing the compressed charge in 
a cooled condition into the working cylinders. In this manner 
the temperature at the beginning of compression is about the 
same as in an engine working without supercharging. If the 
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same proportion of “‘ fuel to air” for a given percentage of load 
be still used, about the same temperatures as in internal com- 
bustion engines used at present will be reached at every corre- 
sponding point of the working process, since the two parts of the 
charge. the weight of air and the weight of fuel, increase in 
the proportion. If, for example, air is introduced at 
2 atm. (28.4 1b. per square inch) gaugo pressure, ¢.¢., at 3 atm. 
(42.6 1b. per square inch) absolute, the weight of air and the 
weight of fuel introduced is three times as great as in ordinary 
The objection that the tem- 


same 


Diesel engines or other motors. 
peratures will be greater and may consequently give rise to diffi- 
culties does not therefore apply to my proposals, The charge for 
the internal combustion engine can thereby be pre-compressed 
to any desired pressure and the specific output of the engine 
increased several times without any increase of temperature 
as is feared by the author of your leading article. 

My proposals are ¢xplained in detail in an article published by 
me as long age as 1909 in the Zeitschrift fir das gesamte Turbinen 
wesen,”” of which T enclose a reprint. As you will see from this, 
| proposed not only to pre-compress the air charge for the 
internal combustion engine, but also to utilise the exhaust gases, 
which would leave the supercharged engine at the same tempera- 
ture as from an ordinary engine, but at a higher pressure, to 
Also Professor Stodola, Zurich, 
For 


uitable 


drive an exhaust gas turbine. 
mentions these proposals in his book “ Steam Turbines 


this type of “ compound engine ” I have worked cut 


Qa Total effective work 
(Positive —-Negative work) 
) ; Piston enqun 
Positive work 
‘ Gas turbine 


( Supercharger 
Neyutive work 
‘Injection air pump 


shown that the temperature of the walls and also the stresses due 
to expansion and contraction are less than in the present types 
of engines. These results are therefore exactly the contrary to 
what would be expected from the conclusions which could be 
drawn from your article and therefore induce me to reply to it. 

The process described in British Patent No. 157,241 with only 
the small back pressure required for the exhaust gas turbine— 
this pressure is at normal load about the same as the charging 
air pressure-—is specially suited for giving particularly low 
temperatures in the cylinders during the exhaust stroke, in the 
exhaust piping, and before, and in the turbine ; even in the case 
of large engines these temperatures would therefore probably not 
give rise to any difficulties in working, especially if the imternal 
combustion engine works on the four-stroke cycle. The highest 
temperature to which the turbine blading will be subject will 
then be about 750 deg. to 790 deg. Fah. (400 deg. to 420 deg. 
Cent.). If the cylinders are not only charged but also scavenged 
with cooled pre-compressed air, a process which is likewise 
described in this patent, there would appear to be absolutely no 
chance of the exhaust valve, turbine, &c., being damaged. At 
the trials mentioned above, the back pressure before the turbine 
was brought as high as 100 1b. per square inch (7 atm.), thus 
causing the exkaust temperature to be higher, but in spite of this 
no difficulties were experienced, at least with this rather small 
I hold that supercharging with the adoption 


experimental plant. 
converting the internal combustion 


of an exhaust gas turbine, f.¢., 


Pe cogsumption per B.H.P - hr 


~-+--~+-Y Mechanical efficiency (piston engine) 
bata’ A Exhaust gas temperature (exhaust valve) 
1 Heat losses (piston, cylinder & cylinder cover of 
the piston engine through cooling) 
+--+-- 4 Heat losses (exhaust valve) 


Fuel consumption of an ordinary Diesel engine with the same swept 


cylinder volume and a normal output of 20 B.H.P 
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PRE-COMPRESSION OF THE CHARGING AIR (SUPE RCHARGE ) 
Test Results of a single cylinder single acting four stroke cycle internal 


combustion engine. Cyl.dia.8% (220%), stroke 13% 


Toe Enoincer™ 


of working and governing, which are protected by 
No, 157,241 and 213,243 and others. 
results of thorough trials, carried out in 1911-1914 at 
the works of Sulzer Brothers, Winterthur, with supercharging 
2.5 atm. absolute (35.5 lb. per square inch) charging air 
up te of about 
(1420 Ib 
given 


method 
British patents 


Some 


up to 
maximum combustion 
per square inch) and with an exhaust gas 
Mr. Noack in the Motor Ship, London, 
see particularly pages 7-9. The measurements of 
of the 


pressure, pressiires 


100 atm 


turbine, are hy 


1925, 


April 


the temperature the exhaust gases also confirm that 


temperatures of the working process remain about the same as | 


in ordinary internal combustion engines. See the accompanying 
figure, on which the principal results of these trials have been 
entered 

If higher pressures are 
evitniler ot course, 
But 


curve ¢ 


wrea will he somewhat ineteased 
it is interesting to note of the test 
m the figure, that the rise in heat transmission is far from being 
proportional to the rise m gas pressure and in output 
other hand, however, the cylinder dimensions for a given output 
beconie, while the mean pressure increases very considerably, 

» much smaller that the thickness of the walls, especially of 
the cylinder cover and piston, is, in spite of the higher maximum 
pressure, much less than, for example, in a four-cycle Diesel 
engine of the same output and about equal to that of a two-cycle 
engine with the higher mean temperature of the process and the 
consequently higher heat transmission through and higher tem- 
of The cylinder bore will only be, with 
8.4 1b. per square inch supercharge, about 52 per cent. of that 


evilinder wall ! unit of 


from: the results 


. Bee 


peratures the walls 


of an equally powerful four eyele Diesel engine. 
exact calculations concerning the heat stresses have therefore 


Thorough and 


used for charging, the pressure in the | 


rises and the heat transmitted through the | 


On the | 


| engine on the four-stroke cycle. 


(350%), 300 r.p.m. (1911-1914) 


engine into a compound machine with exhaust gas turbines as 
the low-pressure stage, will have the greatest prospect of success, 
and that it is the most logical step to take in the development of 
the internal combustion engine. The dimensions and weights 
of the engines are thereby greatly reduced (see pages 8-9 of the 
Motor Ship, April, 1925) and it thus becomes possible to build 
much more powerful engines. The results of the trials, as will 
be seen in the accompanying figure, show that an improvement 
in the overall thermal efficiency of the engine of 10-15 per cent 


| and possibly more, corresponding to a thermal efficiency of 40 per 


cent., can be attained. In consequence of the small piston of the 
internal combustion engine and the lighter running gear, the 
reciprocating and rotating masses are also smaller, a fact of 
great importance in preventing torsional vibration in the crank 
shaft of large engines. The test showed also less losses through 
friction and « far better mechanical efficiency than with Diesel 
engines, When the charge is pre- 
compressed to 28.41b. per square inch (2 atm.) single-acting 
engines, working on the four-stroke cycle, can be built up to 
outputs of about 15,000 brake horse-power. By adopting the 
double-acting principle it would seem possible to build eight- 


see curve aon the test sheet 


cylinder engines up to about 25,000 brake horse-power. There is 


no reason why the pre-compression shoula not be chosen higher 
when the development of the compound engine is more advanced, 


| so that with this system of working even still higher outputs may 


be obtained from a given volume of the working cylinders. It 
will be found advantageous to work the mternal combustion 
The two-stroke cycle may also 
be applied, but there are certain disadvantages connected with 
this manner of working ; with it- also there would probably be 
no economy in fuel consumption, owing to the large amount of 
compressor work that would be required. 


The technical world has every reason to devote close attentio:, 
to the question of the further development of the internal con 
bustion engine which lies, in my opinion, in the compound engin. 
with cooled supercharge and exhaust gas turbines. 

I should be much obliged if you could find place in your paper 
for this reply to your article. Autrrep Bucur, 

Winterthur, Switzerland, 

July 30th, 1925. 


COMPOUND LOCOMOTIVES. 


It will need to be a very good compound lovomotiy 
indeed that will better all-round economy than a we! 
designed three-cylinder simple superheater engine when used « 


Sir, 
show 


fast passenger trams. 

It is well known that a compound locomotive shows up bx 
when used on heavy goods traffic, as, owing to a lower pist 
speed, later cut-offs can be used with advantage 

The three-cylinder simple engine has many points in its fave 
d. For instan 
for a given power output it will cost less to build 

A four-cylinder compound, to work successfully, will requ 
four separate sets of valve gear, and, of course, a double-thr: 
crank axle. In a powerful engine great difficulty is found 
providing main axle bearings of adequate length when two crant 
and inside valve gearing have to be accommodated 

The three-cylinder engine, on the other Land, presents no su 
The valve gear, alse, is much simplified ; two set 


when compared with a four-cylinder compor 


difficulties. 
only of Walschaerts’ gear being sufficient if the floating lev: 
arrangement be adopted for actuating the inside valve. T) 
gearing, being all outside the frames, is easily inspected a: 
Again, owing to the very even torque given by three hig! 
better use is made of the adhesio 


oiled. 
pressure cylinders, much 
weight. 

There is no doubt that a well-designed compound would say: 
# little in the coal bill, but much doubt if the all-round 
working costs would be any leas. After all is said 
best locomotive is the one which runs the trains to time and 


I very 
und done, the 


which costs the least amount of moncy from the moment it 1 
designed in the drawing-office till it is consigned to the sera; 
heap, coal consumption beimg quite a secondary matter 

It is very significant that our American cousins, after oxper 
menting with many types of compounds, have now adopted th 
three-cylinder simple system as being the one most likely to gis 
Many such engines are now at 
On 


the greatest all-round economy. 

work giving excellent re=ults, and more are now being built. 

that the three-cy hinder sunpi: 
Cuas. W, Dauncey. 


the Continent also there are signs 
engine is finding favour 
Birmingham, August 10th. 


LOCOMOTIVES WITH BOGLES 


Str,—In my last letter | made no reference to certain fact 
that have great importance historically so far as bogies, artic 
lated locomotives, independent driver locomotives and single 
lever reversing valve gears are concerned, In that lette r, how 
ever, | made the mistake of etating that Brother Jonathan wa 
the fourth locomotive built at West Point Foundry. De Witt 
Brother Jonathan the fifth lant 


The thifd locomotive was South Caro 


Clinton was fourth and and 
locomotive built there 
lina, built to the designs of Horatio Allen in 1831 at the same time 
as De Witt Clinton was being built. This locomotive was tho 
first articulated locomotive without gear wheels. The 
had a central fire-box and two smoke-boxes and chimneys 
Between each smoke-box and the fire-box barrels, 
placed side by side, the boiler thus having four barrels and pre 

senting an appearance similar to that of the “ Fairlie " double 

ended boiler of thirty-five years later. 

The boiler was supported on two independently driven bogies. 
Each bogie had one carrying and one driving axle and wa 
driven by one cylinder fixed centrally under the smoke-box at 
each end of the engine. The slide bars and motion parts were all 
fixed to the boiler, the crosshead pins and the crank pins being 
spherical to accommodate the swivelling movements of the 
So far as Amorica is concerned this was the first loco 
Unless the revelations pro- 


boiler 


were two 


bogies. 
motive with a bogie of any kind. 
mised by Monsieur Achard, of Belfort, regarding Wilson's engine 
No. 5, Stockton and Darlington Railway, prove otherwise, this 
also was the first independent driver locomotive. The reversing 
gear used was the Carmichacl gear with double-ended rocking 
lever and fork gabs—in fact, this was the only known gear that 
could meet the requirements, and in its application on this engine 
anticipates by three yoars the Baldwin application on the 
KE. L. Miller in 1834, Carmichael’s own application on the Earl 
of Airlie in 1833, and Stephenson's application in 1835. The 
Baldwin application was, of course, the bowdlerised edition of th: 
gear with plain gabs and starting handles. 

Following Hedley and Neath Abbey Ironworks, Baldwin 
constructed an articulated locomotive with gear wheels in 1841 
It was known as the Baldwin geared traction truck locomotive 
and was built for the Sugar Loaf Coal Company. The traction 
truck was operated by coupling rods from the driving axle 
placed behind the fire-box, to a floating axle carried on the truck, 
but maintained parallel with the driving axle by strut rods. 
The floating axle had # driving gear wheel fixed on it at the 
middle of its length, the face of the teeth being curved to a 
radius struck from the centre of the wheel, which centre coin 
cided with the centre of the truck. The driving gear wheel 
meshed with two idler pinions carried on the truck, and these in 
turn meshed with pinions fixed on the truck axles, tho idlers 
being necessary in obtaining the revolution of the truck axles 
in the same direction as that of the drivmg axle. Only one 
such engine was built by Baldwin's, but in later years it provided 
the foundation for hundreds of logging locomotives, some of 
which are in use at the present time and none of them Jock or 
break the gear teeth through the swivelling movements of th« 
Breakages that occur can ustally be attributed to other 

Jas, Dunvor. 


bogies. 
CUTINOS, 


Glasgow, August Sth, 


EARLY LOCOMOTIVE BOGIES AND VALVE GEARS, 


Srr,—(1) I feel sure that future writers on the locomotive will, 
with me, be grateful if Mr. James Dunlop will give his authority 
for the statement in his letter of July 25th, that the original of 
the drawing reproduced on page 305 of Robert Stephenson and 
Co.’s book, “* A Century of Locomotive Builaing,”’ was sent to 
that firm by the American engineer, Jervis. No conclusive 
evidence of this kind was available to me when compiling the 
Stephenson book, and it therefore seemed advisable to describe 
the drawing as of uncertain origin—see addendum, p. vii. 

(2) Coming now to the description of valve gear operation in 





“ Planet " type engines given on page 286, I would refer your 
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readers to the full description, with detailed illustrations, given in 
Locomotives Stephenson circulant en Angleterre et on 
France, 1835." It contradicts in sum and in detail Mr. Dunlop's 
issertion that the spring-returned treadle on the footplate ‘* had 
nothing to do with the reversing of the engine ” (sic). As this 
hook can be consulted by students at the Patent Office, and some 


Las 


ther libraries, it is not necessary for me to deal with most of the 
other points whick Mr, Dunlop raises in connection with these 
particular locomotives. 

(3) My omission from the drawing and description on page 286 
of the Stephenson book, of the “ self-holding feature of the dis 
ugeging rods "’ by which the excentric rods were lifted, does not 
imply that “ the driver continued to hold the disengaging levers 
while manipulating the starting levers.” 

The remarkably 
Arts et 
cngaging rods, but the construction of some other details suggests 


complete contemporary model in the Con- 


rvatoire des Métiers, Paris, has plain, straight, ais 
‘ther means for preventing the excentric rods falling back after 
disengagement. I regret, Lowever, with Mr. Dunlop, that I did 
not draw attention to this particular feature, with many others, 
for which space was not available within the limits of a volume 
Indeed, a treatise on the locomotive might be written round the 
such a treatise 


Planet ”’ which reminds me that 


vas written by De Pambour, and, if Mr. Dunlop will refer to the 


type alone ; 


lescription given of the reversing arrangement, he will find further 
vidence against him in respect of the question dealt with in 
wragraph (2) above 


Perhaps he will now quote his authority for the very definit« 
tatement he has made on this question 
Bath, August 8th. J. G. H. Warren 


PLED TENDER ENGINES WITH 
WHEELS 


BRITISH FRONT-COL 
LARGE 


T am much obliged to Mr 
letter on this subject, and L note that he was especially refering 
The 
important one, in view of the prejudice entertained by most 


engineers against the use of large leading and 


Su Ahrons for his reply to my 


to eXpress engines proper distinction is, ot course, an 
driving coupled 
wheels for work involving really fast running In spite of the 
snccess of the Stroudley engines, the large-wheeled 0-4 2 type 
has remained an exceptional one, even if we include the ninety 
Adams 6ft. 0 4-2 1887.95 on the former L. and 8.W.R. 
With regard to the two G.N.R. 6ft. engines of the same type, 
Nos. 67 and 70, these Bird 
tives of wo-eatled 
Mr. Bird does 
not say when they transformed 4-2's Mr. P. 
If in 1870, as stated by Mr. Ahrons, the date is interest- 


s of 
according to Mr, G. F Locomo- 


Northern Railway, were rebuilds 
Hawthorn singles of 1848-50 


mto 0 


the Great 
of two of the 6ft 

were by 
Stirling 
ing, the engines having been scrapped about twenty-five vears 
go An 0-4-2 
in which very little of the original locomotives was reproduced. 
When referring to the Maryport and Carlisle 0-4-2 the construc 

tion of these two Stirling engines was well known to me, but I 


s they appear to have been virtually new engines 


lad then in mind comparatively early examples of the kind, and 
| was, moreover, under the impression that the G.N.R. engines 

Again, Nos 
might be considered 


in question were of a later date than 1870. 67 and 
70, which Lad outside bearings throughout 
as having been hybrids, and not as representing Mr. Stirling's 
normal practice, since the latter embodied inside frames and 
smaller driving wheels, as adopted in the 154 other engines of 
the 0-4-2 type whi h were built to his designs for the G.N.R 


during the years 1867 to 1895, inclusive, and which had coupled 








wheels of a maximum diameter of Sit, Thm 
Stevenage, Herts, Auguet 8th Fr. W. Brewer. 
CUPOLA DESIGN 
SIF Might | suggest that the value of the interesting article 
appearing in the current issue of your journal, entitled “ Notes 





on Cupola Design,’ would be enhanced if the author were to 


vive some figures as to what is the most suitable air pressure 
to work at. and whether the centrifugal type or Roots type 
hlower is the best A. Fuemine Browns 


London, August Iith 








South African Engineering Notes. 


S.A. Railways Coal Earnings. 


The South African Railways Administration last 
vear earned £3,919,339 from the conveyance of coal, the 
tonnage in 1924 and 1923 being : 

1924 
3.801 = 
5,840,629 


9,642,361 


1923 


Increase. 





Shipment 
Local consumption 





413,081 


In 1923 coal traffic represented exactly half the total goods 
traffic, but Tast year the total of the latter was only 
8,918,200 tons. A record export of coal is expected by the 
veneral manager of railways for the year 1925, 


Gold Mining Dividends. 


The dividends declared by Rand Gold Mining 
companies for the first half of this year amounted to over 
tour millions, the exact figure being £4,137,397, as against 
£4,610,110 for the corresponding half of last vear. This 
dlecrease is, of course, due to the disappearance of the gold 
premium. A year ago the gross price for the first six 
months averaged 95/11 per ounce, while realisation costs 
were 3/2 per ounce, giving a net figure of 92/9, a margin 
of 8/9 per ounce over the normal realised price, 


Reduced Gold Value. 


[he disappearance of the premium on gold, 
owing to the fact that British sterling has returned to 
parity with gold, has caused a very considerable difference 
in the revenue and profit earned by the Witwatersrand 
gold-mining industry. For the first five months of 1924 
the quantity of gold produced was 3,930,982 oz., while in 
the same period of 1925 it was 4,003,864 oz., or 72,882 oz. 
more, but the value of the gold produced in the first five 
months of 1924 was £18,020,298, as against £16,783,780 
in 1925, or £1,236,518 more. The working profit, declared 


by the Chamber of Mines, for the first five months of 1924 
was £6,222,370, while for the same period of 1925 it was 
only £5,229,606, or practically a million pounds less. 











Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Market Conditions. 


‘T'ue holidays are now over at most of the works 
in the Midlands and Staffordshire, and this week there 
has been mofe activity in the iron and steel market. There 


has been neo big increase of business, but small orders have 
come along, making a fair aggregat« Sales of 
pig iron are still very slow and values are nominally un 
altered 
orders leads to price shading. 


tonnage. 


Steel is in fair request and keen competition for 
There was a large attend 
to-day— Thursday 
and the market tone showed improvement. 


ance on ‘Change in Birmingham 


Staffordshire Iron Trade. 


The Staffordshire 
in a most unsatisfactory condition 


finished iron trade continues 
The marked bar mills, 
which have been fairly regularly employed for some time, 
resumed operations this week on fair to moderate order 
hooks. 
active, and the bulk of the trade im nut and bolt and fencing 
iron is in the hands of Belgian exporters, who deliver No, 3 
iron round about £4 per ton below the Staffordshire figure 
of £11 fd. It is a price with which local producers 
cannot possibly Moreover, 


The Crown bar section, on the other hand, is in- 


is. 
compete ironmasters have 
to compete with the great inroads made into their business 
by steel. The price of finished iron all round has fallen 
8s. per ton since the beginning of the year, but the dis- 
parity between iron and steel is still so wide that the latter 
material is increasingly preferred as the raw material for 
several Black ( ountry products. 
which the iron trade finds itself is indicated to some extent 
by the latest Wages Board ascestainment, covering the 
months of May and June. The output of the nineteen 
sclected the trading of which the 
ascertainment is based, was the lowest for any bi-monthly 


The serious position in 


firms, on experience 
period since the war and represents a drop of about 20 per 
the two months. Compared with the 
output for the corresponding period of last year, the 
difference is roughly 8000 tons and, spread over the eighty 
odd firms associated with the Wages Board, this represents 
a very considerable fall. Prices, like production, have been 
falling, and since the beginning of the year the average net 
selling price of the products covered by the return, of 
which bar iron constitutes nearly three-fourths, has fallen 
Ss. and this decline will probably be further 
emphasised in the next ascertamment, in which the full 
effects of the recent 10s ton im marked 
bars and 7s. Gd. in common bars will be revealed. 
ironmasters are beginning to despair, for look where they 


cent. on previous 


per ton, 


reductions of per 
Local 
may, little hope of an improvement in the situation can 
be discerned 


Cast Iron Pipe Making Resumed. 


The cast iron pipe making department of Coch- 
rane and Co., Ltd., Woodside, Dudley, has just been re- 
started, of over twelve The 
owners of the works have been encouraged to re-start the 
casting of the the pipe 
making indust ry and because they prov ide a ready means 


after a closure months 


pits because improvement in 
for the disposal of a large percentage of the scrap iron the 
proprietors are « onstantly produr ing. 
making plant, the products of which had a world-wide 
reputation, has been thoroughly modernised, the additions 
including machinery. 
Over twelve months ago, owing to the depression in the 
iron trade, the Woodside Works, which were erected in 
1840, put for auction, but the 
reserve was not reached, and they were purchased later 
for dismantling purposes, but the blast-furnace and pipe- 
making plants were preserved in their entirety, as were 
the general foundries. The re-starting of the pipe-making 
section has set local industrialists and workmen wondering 
whether in the event of a marked revival in the iron trade 
the will be re-started. The 
welcomed in the Black Country, and I learn that surficient 
orders have been booked for the pipes of comparatively 


The extensive pipe 


some inportant labour-saving 


were up sale by public 


blast -furnaces also news is 


small diameter, on which the works are now enyvaged,. to 
keep the department going for the next six monghs. A 
largely increased demand for this class of pipes is antici 
pated. 


Steel. 


Steel masters in the Midlands express disappoint- 
ment at the small amount of business which has been given 
work at tho this 
It was anticipated that there would be quite an influx 


out since was resumed works im area 
of orders for various classes of steel material this week, 
but business has really been very quiet. It is known that 
stocks at the and that orders must be 
given out in the very near future. Only small to moderate 
tonnages are looked for, however, for in this depart ment, 
too, only material required for immediate use is being 
bought. The strike on the Continent is delaying delivery, 
and some Belgian makers are unable to promise supplies 
under eight woeks In a few 


calls upon local steel works 


works are small 


cases this has led to small 
Native prices are so high, 
however, when compared with Belgian that where quality 
is not #& primary these 
orders down to a minimum. Many Black Country firms 
are placing forward orders with continental firms in 
spite of delayed deliveries. Native angles and joists are 
obtainable at from £8 5s. to £8 7s. 6d. and ties at £9 5s. 
to £9 7s. 6d. Belgian material, however, can be obtained 
on very favourable terms, and structural engineers here- 
abouts, much as they would prefer to deal with home 
makers, have such severe competition to contend with that 
they needs must buy in the cheapest market. Native mild 
steel billets can be bought from Welsh sources at £6 10s., 
but continental billets are being delivered into the district 
at £5 15s. to £5 17s. 6d. With the use of these, however. 
Staffordshire rollers are able to offer small bars at 2s. bd 
below the £8 10s. standard. 
shows little, if any, improvement, but prices are main- 


factor constuners obviously eut 


to 5s. Demand for plates 








tained, ship, bridge and tank plates at £0 and boiler plates 
at £13. There is but a dull market for Staffordshire hoops 
at £11 10s. per ton at works. The slight 
which has been reported in demand for shipbuilding require 
ments needs to be considerably augmented if local steel 
works are to continue active. 


lmprovement 


Scrap. 


The 


users suspending 


Business in scrap continues dull, trade is 
carried on with difficulty, many 


deliveries, while there is no disposition to buy until future 


sO 


demand can be somewhat more confidently anticipated. 


Values remain weak 
prices and holders of this material, who are not forced by 


Some descriptions are below pre-war 


financial stress to realise, are holding their stock for better 
prices element 1 
production, now that this enters so largely into steel manu 
that brisk 


Scrap is an increasingly important i 


facture, and merchants are of 


buying would raise price 


opinion any 


immediately. 


Galvanised Sheets. 


The demand for galvanised sheets continues large, 
inquiries and orders having been received this week from 
The mills are well employed and 
Makers main 
advanve of 2s. td 
Firms which aro 


practically all markets. 
are likely to be for some months to come 
tain without difficulty their 
business being on the basis of £16 2s. tid 


recent . 
very well placed quote £16 5s. and ask » premium for early 
delivery. 


Raw Iron. 


The prolonged holidays have added somewhat to 
the stocks of pig Midland but «a 
slightly improved demand this week has done something 
towards reducing works 
opened on Monday last had little material in hand, and 
they have been compelled to get supplies sufficient, at any 
to requirements. Efforts were 
made to smelters further to prices, but, 
venerally speaking, they did not meet with much success. 
Here and there the nominally 
for a moderately large order, but with no prospect of real 


iron at blast -furnaces, 


them. Consumers whose re 


rate, cover immediate 


induce reduce 


price ruling was shaded 
forward buying producers were not disposed to make many 
In quarters it that 
approaching minimum prices have now 
approached. The transactions arranged this week have 
been for the greater part for foundry grades, Derbyshire 
at £3 10s. per ton at furnaces and Northamptonshire at 
£3 5s. 
minimum sellers would be prepared to accept is difficult 
to determine. Quotations, however, round 
£3 5s. for Derbyshire and £2 1%s. to £3 for Northampton- 
shire. Smelters have no difficulty in securing ample sup- 
plies of fuel, and now that the danger of a coal strike has 


is considered some 


been 


changes 
thing 


many 


There is practically no call for forge sorts and the 


are about 


been removed prices have eased a little. 


Works to be Dismantled. 


The firm of J 
Newport (Mon.), has purchased the Great Bridge 
lron and Steel Works for dismantling The works, 
which have been in existence since 1854, but not in opera 
tion 
where all sizes and sections of bar iron were made. 


Cashmore, of Great Bridge and 
just 


MIrpores 


mills, 
During 
the past two years Messrs. Cashmore have broken up in 
the Black which 
provides a striking commentary on the the 


for over twelve months, included three bar 


Country ten similar works, a record 


condition of 
iron and steel trades in that area 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER 
General Outlook. 


ALTHOUGH there has been much adverse criticism 
here about the method by which the coal strike was averted, 
denied that the relief the 
danger of a stoppage of industry is very creat, and that 
That fuel will 
be cheaper and more plentiful seems assured, for already 


it cannot be from imminent 


some beneficial results may be expected. 


in this distriet prices for industrial coal and for slack have 
tid If the whole or: 
the greater part of the subsidy is recovered in the prices 
for fuel, them, although the principles of the Government 
may be assailed and shown to be utterly wrong, the actual 
effect bad 
trade here is no worse than it 
good harvest throughout Europe may have a stimulating 


been reduced by about 2s. per ton 


may not prove so The general condition of 


was, and it is hoped that a 


effect. on the demand for some of our manufactures. It is 
said also that the cotton trade ts showing some sign of 
improvement again and, of course, that us of the highe 


importance to the Lancashire ongmeering industry. 


Metals. 


In the non-ferrous metal markets there seems to 
bo a more cheerful feeling and the advance in copper seems 
likely If the movement can be kept 
steady and free from any foolish speculation there seems 
the market 
Without expecting any serious 


to be maintained 


no reason to be nervous about the course of 
during the next few month 
improvement m british trade. which would be taking a 
too sanvumne View oft the postition, copper may vet beconv 
dearer, for it depends upon world trade, and the world 
consumption of copper is very During the first 
half of this vear, for instance, Germany has taken over 
twice as much copper as Great Britain, and the total world 
requirements are now approaching 1,500,000 tons 
annum. One can remember when a million tons for annual 
consumption seemed very much too great, and that not so 
very long ago. As the actual British consumption is not 


much more than 100,000 tons, it is easy to see that the state 


great 


per 
per 


of British industries does not affect the copper market as 
In Manchester there seems to be a little more 
for and if feeling 
spreads throughout the whole of the consuming trades it 


will make a vast difference to the general position in the 


it used to do 


disposition to buy copper stork, this 
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copper market; for it has been the fact that the burden 
of holding stocks was too heavy for the producing interests 
and led to a disposition to force sales at inopportune times. 
That the outlook for copper is fairly good now is generally 
admitted, and if the policy of maintaining a moderate 
output is continued and we have no further labour troubles 
for a few months, there does not seem to be any reason 
to be afraid of the future. In the market for tin very 
favourable views are held here and many people are con- 
fidently predicting a much higher level. Much, however, 
must depend upon whether or not American buying is 
resumed on a large scale. It was expected that statistics 
would show some reduction in the supplies, and when the 
figures turned out to be on the wrong side there was a little 
disappointment, but this did not last long, and the fact 
that the coal strike was out of the way more than counter- 
balanced it. The demand for spelter has been fairly good 
wnd the market keeps very firm. There does not now seem 
to be much probability of any serious set-back. Lead 
remains a very strong market, and in this district the price 
of English pig lead has again reached the £40 level, this 
without the adventitious aid of any wild 


time, however, 


speculation 


Pig Iron. 


The markets here for foundry iron remain dull 
and quiet. There is not much buying. but, of course, that 
is only natural because a good deal of buying, which is now 
found to have been unnecessary and premature, took place 
during the last fortnight of July, when a general stoppage 
of supplies was expected. The tendency on the part of 
consumers now is to look for lower prices for pig iron as 
» result of cheaper fuel, although some say that it is unlikely 
that blast-furnace coke can go much lower. This may apply 
to some of the sales at very low prices which were made 
last month; but it is probable that the average prices of 
blast-furnace fuel will be easier as a result of the coal 
ubsidy. There have been sellers here of No. 3 foundry 
pig iron at considerably below 77s. per ton, although some 
ot the Derbyshire makers try to maintain this price, or 
at any rate 76s. 6d. in Manchester. It is said here that 
there is a slight improvement in the cotton trade, and 
there is a hope that the cotton people may soon be able to 
think about ordering new machinery; but this can 
scarcely bring increased work to the Lancashire foundries 
for some months. Meanwhile the foundry industry is very 
slow and the tonnage of iron which is being melted is not 
There are merchants who say that they can now 
Manchester at 75s., but perhaps this 
Scotch No. 3 is still quoted at 80s. at 
the furnaces, which means 96s. 6d. if delivered here by 
rail. There is only a very limited demand for it. East 
Coast hematite iron may be had here at about 88s. 6d. 


great. 
buy foundry iron in 
Is an eXaggeration. 


Finished Material. 


The coal subsidy has suggested to the impoverished 
makers of manufactured iron and steel that something 
ought to be done by the Government for them, but in 
what form has not yet been decided. Lancashire iron 
manufacturers, of course, want to be saved from the com- 
petition of the cheap continental iron, and if it be once 
admitted that any claim of this kind is good, then the 
Lancashire forges have a good claim. Steel prices here are 
very much lower than iron prices, and if bar iron has to be 
at £12 per ton to prevent loss, what must be the condition 
of steel makers when sections have to be sold at £8? Even 
at these low prices for steel there is very little demand 
here, and buyers seem to think that there is an even chance 
of lower figures. Steel plates are very difficult to sell 
and although the nominal price is £9, any orders 
£8 15s. would not be refused. 


now, 
offered at 


Scrap. 


‘There is very little movement now in the markets 
for iron and steel scrap. Founders are buying a little cast 
rrap at 72s. 6d. to delivered, and occasionally an 
order for special textile scrap can be obtained at 80s. or 
fd. per ton For heavy wrought scrap there is a 
moderate demand at 72s. tid. to 75s. per ton at the forges. 
lrade in heavy steel melting scrap seems to be in abeyance, 
but the value on @rucks in Lancashire is still given as 50s. 


75s 


“o 


per ton. 


BaARROW-IN-FURNESS. 


Hematite. 


The position in the hematite pig tron trede has 
not altered materially from last week, but there is a feeling 
that an improvement is due, although it may only be slight 
for some time. Certainly the threatened. coal trouble 
caused a very decided slump, but that effect will pass off, 
and as customers obtain a clearer view into the future, as 
rewards fuel at any rate, there is some hope of the demand 
improving. At present there are not many signs, but at 
the same time the development of the coal position in 
America is being watched and should trouble break out 
there at the end of this month something may happen to 
improve business over here. There are still stocks at some 
of the works, but they are getting smaller each week, and 
soon there will have to be considered the blowing-in of more 
furnaces. There is some talk of this event happening in 
the early future, but at the moment no official statement 
can be quoted. The iron produced in Cumberland has 
largely been used for local steel production, and the general 
trend of the iron trade has been similar to that in the 
southern portion of the district. 


Iron Ore. 


The iron ore trade is very dull, in view of the small 
number of furnaces in blast in the district and also because 
little is being ordered by outside customers. Foreign ore 
is being imported in very restricted quantities, and this 
state of things is likely to continue for some time. 


Steel. 


The steel trade is still quiet. Workington has 
managed to keep going in the rail and sleeper mills and the 
tire department has also been engaged, but fresh orders 
will be needed if the works are to be kept going. At Barrow 





the small section and hoop mills have orders to keep them 
going fairly well and the foundry at the steel works will 
start next Monday. As regards che rail and merchant mills, 
there is a little more hopeful feeling and a tendency to 
think that before long they will be at work sgain. 








SHEFFIELD. 
(From our own Correspondent.) 


Open-hearth Steel. 


Tue holiday stoppage having come to an end, 
there was a general resumption of work at the beginning of 
this week. The scale of operations is, broadly speaking, 
about the same as before the suspension, but in open- 
hearth steel an improvement is to be noticed. The large 
establishment at Templeborough has eight furnaces in 
commission, as against five a month ago, while additions 
have been made to the number of those at work at the 
Ickles. So far as Parkgate, Penistone, Stocksbridge, and 
Lincolnshire are concerned the former position is being 
maintained. In several quarters there is a feeling of 
greater confidence in the future, and a belief that buying 
will revive shortly. The reduction of the Bank rate and 
the prospect of peace in the coal industry, for some time at 
any rate, are factors which contribute to the formation of 
this opinion. Savings are being made in costs of produe- 
tion, partly by improved works organisation and partly 
in consequence of the continued fall in the prices of raw 
material. Whereas heavy basic steel scrap was making 
85s. per ton last autumn, it is now being offered.at 60s., 
but buyers demand it at half-a-crown less than that. In 
the best qualities of guaranteed scrap used for the pro 
duction of high-grade steels, there have lately been falls 
amounting to 10s. per ton. 


Other Steel Branches. 


The railway steel departinents are enjoying a fair 
measure of activity, a moderate amount of orders con- 
tinuing to come in from the home companies. The motor 
industry ic, as it has been for a considerable time, a very 
good customer for Sheffield products. Increased engineer- 
ing requirements are reported by the steel foundries. 
On the railway wagon building side conditions are unsatis- 
factory, as during the last six months private owners have 
given out no considerable orders. The rolling mills work 
ing for hire are able to keep their plants operating on small 
orders. A good level of activity is maintained in the 
branches making farm and builders’ tools, for which there 
is not only a substantial home consumption, but a con- 
siderable export demand. A brisk state of things still 
characterises the saw and file departments, although they 
are not quite fully employed. Russia has recently taken 
large quantities of files, saws, edge tools and steel, and other 
substantial orders are on offer. The development of the 
market is, however, slow, owing to considerations of 
credit. A movement is said to be growing in Russia in 
favour of allowing private enterprise to carry on a limited 
export trade, and if this succeeds and increases the foreign 
eurrency in that country it will obviously be of benefit to 
Sheffield, as to other places which trade with Russia. That 
great country very large quantities of Sheffield 
manufactures. 


needs 


Cutlery and Plate. 


There is not much change to report in the con 
dition of these trades. Although a few firms are moderately 
well employed, conditions generally are unsatisfactory 
and unprofitable. The demand for the best classes of table 
cutlery, spoons, forks, and plated hollowware still comes 
chiefly from hotels, boarding houses, cafés, and ships, and 
one or two further large contracts for the equipment of 
large vessels have been placed lately. Sales to shopkeepers, 
on the other hand, are on a meagre scale. Dealers at the 
pleasure resorts report that their sales of goods to visitors, 
for gift purposes, are very small in comparison with past 
seasons. The export trade is only moderately active, 
and the orders received from Australia on account of the 
Christ mas season trade are very disappointing 


A Hull Bridge Scheme. 


! have previously referred to the important scheme 
for building a new North Bridge at Hull, to provide 
improved means of communication between the east and 
west portions of the city. The existing structure is fifty 
years old and is regarded as inadequate and insufficiently 
strong to carry the heavy traffic without risk. The City 
Council has now had before it two schemes, submitted by 
the Bridges Committee, one of which was estimated to cost 
£214,000 and the other £275,000. The former practically 
followed the existing approach road, thus avoiding com- 
pensation for interference with business premises in 
Bridge-street, while the more expensive proposal, which 
was adopted, provides for a wide, straight approach road 
from St. Philip’s church in Charlotte-street, across the river 
Hull, to Witham. The Council will now seek powers +o 
build the new bridge. Towards the total estimated cost it is 
anticipated that the Ministry of Transport will make a 
grant of £48,847, while the Hull Corporation tramway 
undertaking will contribute £10,000, leaving a balance of 
£216,153. 


New Sewerage Works. 


Chesterfield Rural Council has approved an esti- 
mate of £90,913 for a joint sewerage scheme for Brimington, 
Staveley, and Sutton-cum-Duckmanton. Sowerby Bridge 
Council, having been threatened with legal proveedings 
by the West Rivers Board unless it took immediate steps 
to improve their sewerage works, has called in Mr. G. A. 
Hart, engineer, for consultation. Mr. Hart has submitted 
a scheme, estimated to cost £25,000, for the reconstruce 
tion of the works, and this is now under the considera- 
tion of the Council. 


An Important New Road. 


Last week the Duchess of Norfolk formally opened 
Herries-road, an important new thoroughfare connecting 





the Wadsley Bridge and Pitsmoor districts of Sheffield, 
which also forms a link in the ** ring ” scheme of big road 

running round the city. The road is 2640 yards long and 
6Oft. wide. It was mainly constructed to relieve unemplo 

ment in Sheffield and has cost £90,000. It was earried 
out with the assistance of the Ministry of Transport. 


Sheffield Firm’s Purchase. 


Edgar Allen and ©o., Ltd., of Shettield, hav: 
purchased from the receiver of Boving Engineering Works, 
Ltd., the goodwill, drawings, patterns, technical data, &« 
relating to the ** Ruggles-Coles ” rotary dryer department 
of that firm, but excluding the namo “ Ruggles-Coles 
Messrs. Allen will continue to manufacture double-shel! 
rotary dryers to these designs and patterns, and they ar: 
also in a position to supply spare parts for existing equip 
ments. Another item of interest relating to Messr 
Edgar Allen and Co. is the announcement that they, 
together with the Cleveland Bridge and Engineering Com 
pany, Ltd., Darlington, have received contracts in con 
nection with the establishment of a new cement factory «1 
Dunstable, Bedfordshire. The factory ix to be capable of 
an annual output of not less than 110,000 tons of Portland 
cement. The cement making machinery which Messrs 
Allen will supply will consist of two units, each complet: 
with raw material plant, a 200ft. rotary kiln, and a com 
bination cement grinding mill. Turbo-pulverisers will be 
used for pulverising and firing the coal to the kiln, and 
electric driving will be adopted throughout, in conjunction 
with the latest mechanical handling, 
packing and transport appliances 


system of ba 


Trackless Car Progress. 


Following upon the decision of the Chesterfield 
Corporation to substitute railless traction for the existins 
tramways, comes the news of the Doncaster Corporation's 
intention to promote a parliamentary Bill authorising it 
to run trackless cars instead of the tram system to Bentley 
It is proposed to take up the existng tramway track and 
remake the road. The present route will be extended for 
about half a mile, making the total length three miles. The 
cost of the scheme is estimated at £50,000, 


Ollerton Coal Sinking. 


Later particulars of the sinking 
the Butterley Company at its new Ollerton pit state that 
the top hard seam, which has been reached at the moderate 
depth of 1578ft., is 5ft. 3in. thick and of excellent quality 
Further down is the deep soft seam, 3ft. 5in. thick, and at 
a depth of 759 yards it is expected to reach the deep hard 
nn 


by 


sucessful 


seam, which has been proved at a thickness of 2ft 
It is estimated that the colliery project will cost a million 
sterling, which sum will include the financing of the con 
struction of the model village, with its churches, chapels, 
and institutes A considerable number of houses have 
already been built for the workpeople, of whom over 250 


are now employed 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


We have now entered upon the quietest period 
iron and steel industries of the 


of the year so far as the 
A number of transa 


North of England are concerned. 
tions have, however, been reported this week, and although 
the disposition of buyers is still only to purchase small 
quantities, these sales amount in the aggregate to a not 
altogether unsatisfactory total. On the whole, a slightls 
more hopeful feeling pervades the Cleveland pig iron 
market, and it is reported that some of the works are 
prepared to discuss forward business. They are the excep 
tions, however, the general disposition being to hold off 
until the effect of the coal subsidy can be more accurately 
estimated. If there is anything like a genera! reopening 
of idle pits and a consequent glut of fuel, there may comer 
a break in prices which would appreciably affect the iron 
masters’ costs. Of course, it should not be overlooked 
that the present selling prices of pig iron are below cost, 
but makers recognise that they must get prices down to 
meet and beat those of foreign competitors, and they are 
neglecting no opportunity to cheapen the cost of produc 
A further reduction of 6d. per ton has been mac 
] hecom 
id 


tion. 
this week in the prices of Cleveland pig iron, No. 
ing 74s. ; No. 3 G.M.B., 70s. ; No. 4 foundry, 69s 
No. 4 forge, 60s. per ton. 


; and 


Hematite Pig Iron. 


The East Coast hematite pig iron trade 
few new features of moment. The almost total cessation 
of a once healthy business in East Coast hematite with 
the Welsh steel makers tends to make more difficult th« 
task of liquidating the heavy stocks in fhis district, and 
the volume of shipping orders to the Continent also leaves 
much to be desired. But some of the home works have been 
forced to come on to the market, and there have been 
rather improved sales in consequence, with the prices 
steady at 75s. 6d. for mixed numbers, and 76s. for No. | 


presents 


quality. 
Ironmaking Materials. 


The foreign ore trade is in a lifeless condition, 
and in the absence of any business to test the market a 
seller's nominal price of best Rubio ore is 20s. 6d. per ton 
c.i.f. Tees. <A fall in the price of coke is an important con- 
sideration to ironmasters. Before the threat of a stoppage 
at the mines good Durham furnace coke was on sale at 
20s. 6d. per ton delivered at the works, but the rush to lay 
in stocks forced the figure up to 21s. 6d. However, since 
the settlement, prices have steadily fallen until now supplies 
are on offer at 20s. to 20s. 6d. per ton, and further reduc- 
tions are by no means improbable. 


Manufactured Iron and Steel. 
The manufactured iron and steel makers still 
affirm that business is very quiet, although there has been 
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just a little more activity in the export branch. However, 
most of the works are slack, and a full week's stoppage will 
be pretty next week forthe Race 
Holidays. 


general on Tees-side 


Prices are unchanged. 


The Coal Trade. 


There is no special feature in the Northern coal 
trade. The effect of the recent danger of a stoppage has 
not worn away, and there is still a pronounced lack of 
business for this month’s shipment in all sections of the 
market, and while all descriptions are freely pressed on 
the market, business is maturing slowly. Operators gener- 
ally are not taken by surprise, as they fully expected that 
the cream of August business would be secured by other 
competitors, and, therefore, while offering at low prices 
forany inquiry, find that the counter-offers are much below 
the nominal values. Fitters of first quality coals appear 
to have good prompt turns, mainly owing to the large 
quantity of orders and tonnage being carried over from 
the July position. Business is likely to mature slowly for 
some time to come, as operators are waiting to judge the 
effect on prices of the Government subsidy, and hesitate 
» commit themselves best 
coals are finding new business very scarce, and meet with 
For 
the 





ahead. Producers of steam 


mly moderate pressure for supplies from contractors. 


this reason the surplus output is freely placed on 








market. Best Northumberland steam coals are easier in 
price at from 1]6s. 3d. to I6s. 6d. per ton. Tyne primes 
and other specials are quiet at 16s., and best Durham 
teams are quoted unchanged at 19s., with only a limited 
demand for screened coals. The inquiry from the Con- 
tinent for Durham gas coals remains very dull, and the 
prices ruling are low Best qualities are about 18s. to 
I8s. 6d. per ton, and secondary grades at about 15s. 6d 
to 16s. There is not much pressure of new business fo 
uy class of coke, but at the moment producers have a 
fairly large number of orders on their books, although 
forward business matures slowly 
SCOTLAND. 


(From our own Correspondent.) 
More Hopeful Outlook. 


As a ol 
toppage in the coal trade a more hopeful feeling pervades 
Markets remain somewhat 
insettled, but there have been signs of improving demands 
n certain directions, which may prove to be more than 
rhe comparatively 
building material is a distressing feature in view 


result in a measure the avoidance of a 


industrial circles generally 


temporary poor demand for ship- 
of the 
effect on local industries, and an improvement at the Clyde 
vards would | ~~ immense value In this respect the 
future is not too promising, new shipbuilding contracts 
being Export more numerous, 
however, and may lead to a fair amount of business. 


wm « 


scarce ingturies are 


Pig Iron. 


Immediate prospects in the pig iron trade are not 
particularly bright. Stocks are not heavy and may 
account for a slightly firmer attitude in prices, but the 
situation still of weakness. 
Neither home nor export demands are of much account 


general is one considerable 


at present, the turnover being of a small day-to-day 
haracter for the most part. 


Steel and Iron. 


Most of the steel and iron works have got over the 
holiday season and‘are again in operation. The accumula- 
tion of orders over the stoppage is somew hat disappointing. 
Che demand for heavy steel from all sources is disappoint- 
ing, the quantities asked for being small and for actual 
prompt requirements Prices are matter of mutual 
adjustment, but meantime show little, if any, change from 
eurrent before the stoppage. A slightly better 
demand for iron materials has been mentioned as a result 
in & measure, it is said, of the labour troubles in the 
Charleroi district. The increase therefore may be only of 
a temporary nature. Re-rolled steel is a poor market and 
the prices obtained are unsatisfactory 


a 


those 


Steel Sheets. 


A considerable amount of activity is reported in 
heets, even although the tonnage turnover is less than 


in the early part of the year. The export demand is 
moderate and the home demand fair, with room for 
improvement in each. Light ordinary sheets are com 
paratively active, but heavy material is somewhat 


neglected. Galvanised corrugated varieties have good 
inquiries on foreign account, especially from the Far East, 
snd a good turnover is in prospect. Prices are steady. 


Scrap. 


The general demand for scrap is extremely 
moderate, most consumers being well stocked. 


Coal. 


While the threatened stoppage in the coal industry 
has been avoided, in the meantime at least, the market 
retains an unsettled appearance and business is far from 
atisfactory. Collieries endeavoured to maintain prices 
on a level which made foreign transactions practically 
impossible and cut down home deliveries to the merest 
minimum. Quotations have now fallen back to almost 
the same level as ruled four weeks ago, and consequently 
the position is more hopeful. Many consumers took extra 
deliveries in view of a possible shortage, and when these 
supplies are worked off a more normal situation is probable. 
All districts are alike in respect to a scarcity of orders, 
especially in foreign directions, and a considerable falling 
off in shipments is noticeable from the returns. Clearances 
from Scottish ports during the past week amounted to 
150,008 tons, compared with 202,368 tons in the preceding 
week and 272,287 tons in the same week last year. The 
decrease in shipments for this year to date compared with 
those in the same period last year is over 900,000 tons. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade and Subvention. 


Tuere has not been any notable development in 
the position of the coal trade except that coalowners and 
all concerned in the commercial side of the industry have 
been endeavouring to find out exactly where the industry 
stands in relation to the Government’s scheme for sub- 
sidising it. A great deal of misapprehension has existed, 
and not a little harm has been done by the fact that it 
has been concluded by many that coalowners are guaran- 
teed profits by the Government. The secretary of the 
South Wales Coalowners’ Association has a state- 
ment on the matter which has cleared up a number of 
points As regards the miners, he states definitely that 
they will still be paid the minimum of 42.22 per cent. 


issued 


above the standard rates and the subsistence wage of 
8s. O}d. will also be continued. The ability of the industry 
to pay wages in August under the audit for the three 


months ending last June and based on the terms of settle 
ment is equal to 17.95 per cent. on the standard rates 
That is the wage percentage that will be borne by each 
individual colliery company The difference between the 
17.95 per cent. and the 42 per cent. guaranteed to the 
workmen by the Government will be paid out of the sub- 
vention. Mr. Finlay A. Gibson points out that it is improb- 
able in the present position of trade that the Government 
subvention will enable pits that have been closed to reopen 
or to allow a resumption of work in particular seams where 
employment has been suspended owing to excessive costs 
Among other questions that have been 
asked are the following :—Is an individual company limited 
to a profit of Is. 3d. per ton? Is an individual company 
guaranteed any profit ? The reply to both these questions 
is a direct negative. Under the settlement costs other 
than wages have to be deducted from the total proceeds. 
Of the balance 87 per cent. is allocated to wages and 13 per 
cent. to the owners. If, however, the amount represented 
by this 13 per cent. exceeds Is. 3d. per ton the excess has 
to be credited to subvention. The limitation of profits to 
ls. 3d. per ton therefore relates to the South Wales district 
as a whole. It does not, however, mean that the district 
is guaranteed this profit. If prices were to continue to 
fall the profit would be reduced, and in any case it is only 
a profit on paper. No individual company is guaranteed 
any profit. A company may make more than Is. 3d. per 
ton or it may make a loss. Some colliery companies have 
in the past made profits, others have made losses ; this 
will still be the case. The miners will be the only people 
who will benefit by the arrangement ; they are guaranteed 
their wages 4 the owners are guaranteed nothing. 


9° 


on 


of production. 


The Outlook. 


There is no doubt that the idea that collieries were 
guaranteed profits has been spread abroad erroneously, 
and foreign buvers are therefore under the impression that 
coal prices can be reduced very substantially. The con- 
sequence is that everybody is delaying buying, and for the 
moment business is in a state of stagnation. At the end of 
last week there were over sixty idle loading appliances at 
the various docks in the Bristol Channel, and this week 
opened with fifty appliances idle, notwithstanding arrivals 
of tonnage over the week-end. This was a very bad start 
for the collieries, and it is safe to say that quite the majority 
of undertakings are working very short time or will be by 
the end of this week. Unless there is a distinct improve- 
ment soon there is likely to be a wholesale suspension of 
work at some of the pits. Efforts of exporters to do busi- 
ness with foreign consumers have had very discouraging 
results, inasmuch as they have for the most part ended in 
nothing. Inquiries which have been received have 
evidently been for the purpose principally of testing prices 
rather than with the object of definitely purchasing. How- 
ever, some of the leading undertakings are taking measures 
to oppose strongly the bearing tactics adopted, and they 
have fixed the minimum price which they will accept for 
their coals, and if they cannot obtain these prices it is 
their intention to stop work at their pits. Expectations 
that the present month would turn out to be a very bad 
one for the collieries are certainly materialising. 


Engineering Exhibition. 


Under the auspices of the Council of the South 
Wales Institute of Engineers and with the aid of an in- 
fluential local executive a very successful and interesting 
exhibition of engineering and electrical appliances was 
opened at Swansea on Thursday of last week, and is being 
continued throughout the present week. The exhibition 
is not on such a large scale as those which have been 
arranged at Cardiff, but the promoters have made up 
for this by the attractiveness of the exhibits of moving 
machinery and electrical and chemical demonstrations. 
Of outstanding interest are the stand of the Welsh Plate 
and Sheet Manufacturers’ Association, and the demonstra- 
tion by the Anglo-Persian Company’s staff of the methods 
by which the crude oil is treated so as to make it suitable 
for varying industrial purposes. The stand of the Welsh 
*late and Sheet Manufacturers gives a very clear idea as 
to the multitudinous uses to which tin-plate is put. 


Anthracite Miners’ Strike. 


There has been an interesting development in the 
position regarding the strike of the miners in the anthracite 
area of South Wales. At the end of last week a definite 
move was made towards bringing about a resumption of 
negotiations between the parties and the services of the 
executive of the South Wales Miners’ Federation were 
sought. That executive appointed officials to meet the 
representative of the owners of the Ammanford Colliery 
where the dispute originated. Meetings took place, and 
on Tuesday the general secretary of the South Wales 
Miners’ Federation reported to the anthracite workmen's 
representatives that after meeting the managing director 
of the Ammanford Colliery, the suggestion put forward 
to the latter was that the colliery should be restarted, and 
that the application of the seniority rule as understood by 
the workmen of the No. | colliery and any other interpreta- 








tion should be referred for decision to the Joint Disputes 





Board if the owners so desired. Mr. Daniel Daniels, the 
managing director, undertook to give consideration to this 
proposal, and it was understood by the Federation officials 
that the Swansea District Board of the Coalowners’ Asso- 
ciation would also deal with the matter at Swansea on 
Monday last. On Tuesday, however, when the Federation 
officials, anthracite miners’ agents and others were at 
Cardiff awaiting the answer of the owners’ side the message 
was conveyed by telephone to the Federation officials 
that at a mecting of directors at Swansea on Monday they 
had decided definitely to close and dismantle the No. | 
colliery at Ammanford. This decision came as great 
surprise to the miners’ leaders. The position is that this 
action removes the cause of the trouble in a most unex 
pected way, and to all intents and purposes there is nothing 
left for the miners to fight about. However, delegates from 
all the anthracite collieries were called to a district meeting 
on Wednesday, and the executive of the South Wales 
Miners’ Federation will also meet at Cardiff on Friday to 
consider the new situation. 


LATER. 


The anthracite miners’ delegates met on Wednesday 
at Swansea and decided to make certain recommendations 
to the anthracite coalowners respecting the conditions 
for a settlement of the recent dispute. If recom: 
mendations are accepted it is expected there will be an 
immediate resumption of work 


the sec 


Current Business. 


The tone of the steam coal market is very quiet. 
In fact, it is certain that the conditions were never more 
inactive, short of an actual stoppage of work in the industry. 
The inquiry from abroad for the moment is practically 
zero, and in the absence of business it is quite as difficult 
as it was last week to assess values with any accuracy. 
Values are of course on the easy side, as is natural with 
standing stocks so heavy and ready tonnage to load so 
short. Apart, however, from the current demand the 
French Marine has asked for prices for 45,000 tons of steam 
coal and patent fuel for delivery over the remainder of the 
year. In the case of the inquiry from the Great Northern 
Railway of Ireland for 50,000 tons of locomotive coal for 
delivery over six months, it is reported that orders have 
been placed for 25,000 tons of Scotch coal over three 
months. This business has in the past usually been 
secured by Monmouthshire collieries. 


Lianelly Works Reopening. 


Messrs. Richard Thomas and Co. have decided 
to restart the Morewoods steel works at the end of this 
week. Three furnaces will be set going, and hopes are 
entertained that all will be placed in commission at a later 
date. It is also understood to be the company’s intention 
to restart work at the Burry Tin-plate Works, which have 
been idle about twelve months. 








Catalogues. 


HerBert Morris, Ltd., Loughborough Book 103 entitled 
“ Making Money with Morris Runways. 
).8.A. 


Tue Notron Company, Worcester, Mass., | Book giving 


hints upon the regrinding of machine knives. 

Grorcr Exurson, Perry Barr, Birmingham Brochure de- 
scribing a totally-enclosed, unit type, draw -out switchgear. 

Tue Stanton Lronworks Company, Ltd., near Nottingham 
—Brochure on Stanton centrifugally concrete-lined iron pipes. 

SaMvEL Osporn anv Co., Ltd., P.O. Box No. 1, Sheffield.— 
Booklet giving notes on Osborn’s rust-resisting steels and irons 
2.—Hand 
Heavy Oil 


Surcii-Mex, Ltd., Shell Corner, Kingsway, W.C 
book entitled ‘The Fueling and Lubrication of 
Engines.” 

Tue Om Wer Excrveerine Company, Ltd., Cheadle Heath, 
Stockport.—‘* Oweco ™ bulletin “ C.P.,” describing various types 
of casings and pipes. 

. Ltd., Essex Wharf, Canning Town, 
with “ Fosalsil*’ (Moler) insulating 


J. H. SANKEY AND Son 
E. 16.—Brochure dealing 
bricks and partition blocks. 

Patent Ciutcu Company, Ltd 
entitled “The Centrifugal 


Tue Bririsn Heve-Sxaw 
Suthers-street, Oldham.—Booklet 
Patent Multi-groove Clutch.” 

Tuomas Hitt-Joxes, Ltd., Bow Common-lane, E.C.—Booklet 
describing the use of “ Invicta" bituminous materials for road 
construction and its application. 

Man- 
and 


Trafford Park, 
Development 


Ltd., 
Origin, 


Tue SuprerseatTerR Company, 
chester.—Booklet entitled ‘* The 
Results of the M.L.S. Superheaters.” 


Tue SHerrietp Twist Dam Company, Ltd., Summertield- 
street, Sheffield.—Catalogue No. 3 dealing with high-speed 
reamers, end mills, counter sinks, &c. 


G. A. Harvey anv Co, (London), Ltd., Woolwich-road, 8.E. 7. 
—Catalogue No. 209 containing information concerning 
“ Harco ” woven-wire for all purposes. 

NeGRETTI aNp ZamBra, 38, Holborn-viaduct, E.C. 1.— 
Loose-leaf catalogue containing lists of many types of scientific 
measuring instruments made by the firm. 


McKecanie Brotuers, Ltd., Rotton Park-street, Birming- 
ham.—Sectionalised brochure dealing with the various products, 
and also giving some handy tables for engineers. 

Tue Vacuum Ow Company, Ltd., Caxton House, London 
S.W. 1.—No. 5 (second edition) of the Gargoyle Technical Series 
entitled “ Steam Cylinder and Valve Lubrication.” 





Britisn Arca Recuiators, Ltd., Windsor House, Victoria- 
street, S.W. 1.—Latest editions of booklet sections, dealing with 
the Arca Regulator, bound together in loose covers 


Tue Brusu Evecrricat ENGINEERING Company, Ltd., Falcon 
Works, Loughborough.—Catalogue 608 describing Salient Pole 
Alternators, suitable for engine or water wheel drive. 


Tue Stream Frirrines Company, Ltd., West Drayton, Middle- 
sex.—Leaflet dealing with “‘H.M.” steam pressure reducing 
valves; also a leafiet describing the “‘ Drayton’ automatic 
temperature regulator. 


Rosert Bowran anv Co., Ltd., 4, St. Nicholas-buildings, 
Newcastle-on-Tyne.—Well got up and illustrated brochure, 
describing the making and laying of the pipes for conveying the 
additional supply of water from Lake Tansa to Bombay. For 
this purpose Messrs. Bowran are supplying their protective 
enamel! ** Bowranite.” 
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Current Prices for Metals and Fuels. 


STEEL (continued). FUELS. 
N.W. Coast— N.E. Coast— Home. Export. | SCOTLAND. 

a a eS eS er a ar Sead 8a a £ s. d.| LANARKsHIRE— Export. 
(1)Spanish ... os ee oe a 21/- Ship Plates .. cm Me DO cs ‘ (f.0.b. Glasgow)—Steam ‘ ‘ 15 
(1) N. African a Seay ae ee ee Angles .. on &.@.. ‘ a ma Ell 16/- 
Boiler Plates — a + 3 . o : Splint 17/6 to 20/6 
Joists i ot » eee Os. : . = » « Trebles 163 
Heavy Rails nae Come 0 Ps “ Doubles : 14/9 
Fish-plates. ‘4 ag S ins ; - es a Singles ; . ; 13/9 
Channels os j 5 0.. £9 to £95 | AyrsHire 

Hard Billets : : 0... - (f.0.b. Ports)—Steam ' 15 
PIG IRON. Soft Billets .. a 0 . - - o” Splints ; 7/6 
Export. | N.W. Coast— ” rrebles sos 6/3 


£s. d. Barrow— FiresHiIRE— 
Heavy Rails (f.0.b. Methil or Burnt- 


Light - ; to9 0 island)—Steam 13/6 to 15/9 
Billets .. . to 10 10 Screened Navigation , 21/6 
Trebles .. ‘ . ; ‘ ; 16/6 
Doubles .. ' . : 14/- 
Singles .. : ; ‘ 14/- 
Loraians— 
(f.0.b. Leith)—Best Steam , : 15 
, Secondary Steam / ‘ 14/ 
Cleveland— 1. : . 
No. 1 Trebles re ‘ 16/- 
oh wh Doubles ‘ ‘ . 15 
Silicious Iron... so . oa q SHEFFIELD— * 
: Singles ‘ - 14/- 
No. 3G.M.B .. gh de We Siemens Acid Billets 
No. 4 Foundry “ar » Oa. 3 | Bessemer Billets 
No. 4 Forge . i hk ‘ 3 ¢ Hard Basic “ 
DE. «0 os as. oa . els, * Intermediate Basic 
RP ata gt elt 2 . Si» wal Soft Basic Household . . 45/— to 58 
Hoops Oy end rab ee ee) ; 28/- 
MIpLANDs— Soft Wire Rods. ey | NORTHUMBERLAND 
Best Steams . « her bes . . 16/3 to 16 
Second Steams . ‘ ean ‘ 15/6 to 16/- 
Steam Smalls ' . = , ‘ 11/- 
Unscreened , ‘ ‘ 15/6 
Household . , : , “a : 23/6 to 25 
DursamM— 
Best Gas . . , : i8/- 
Second .. ; , : 5/6 to 16/- 
Household ; , ; ; ' 23/6 to 25/- 
Foundry Coke ‘ ‘ ° 19/- 
Forge yes ee sot si | SHEFFIELD— Inland. 
Best Hand-picked Branch . S1/-to34 
(3) Lincolnshire— Barnsley Best Silkstone 


No. 3 Foundry ves : NON-FERROUS METALS. Derbyshire Best Brights 
No. 4 Forge .. tc ed Dicks. 0 Suanene~ | = » House 
Basie +. 79 «i oy : Tin-plates, 1.C., 90 by 14 .. .. .. «» 18/9 to 19/3 * Large Nuts 
Block Tin (cash) .. .. = ml oe 261 10 0 ag Small 
oo (three months) ‘ ; =" 264 0 Yorkshire Hards 
Copper (cash) a ae = 63 Derbyshire ,, é ; 
a (three months) ‘ i : 64 Rough Slacks ; '6 
Spanish Lead (cash) .. .. .. .. .. 37 Nutty ,, - +e 8/6 
*” (three months) .. .. ‘ 35 Smalls : ° , . - 3/6 
~ : ¥ Spelter (cash) A heat ane, are 36 Blast-furnace Coke (Inland)* _ 
» (three months) ara eet: 36 i's ” » (Export) -+ f.o.b. 
MANUFACTURED IRON. MANCHESTER— | CARDIFF— (9) SOUTH WALES. 
Copper, Best Selected Ingots ; , j Steam Coals : 
» Electrolytic “ Best Smokeless Large 
» Strong Sheets 
SoustanD— » Tubes (Basis Price) 
Crown Bere «. «. «+ pepe es Brass Tubes (Basis price) 
Best - ee ae ae ‘ » Condenser 


N.E. Coast— 
Native : 
Foreign (c.i.f.) 


(2) Scortanp— 
Hematite 
No. 1 Foundry 
No. 3 Foundry aa «pa - i MANCHESTER— 
N.E. Coast— a 
a Mixed Nos. .. 3 1 Dive. iba maceatinans ‘ 
— : — eee ' » (Soft Steel) 
Plates a-ak 
» (Lanes. Boiler) 





ENGLAND. 
| (8) N.W. Coast 
Steams .. ‘ ; . ‘ ‘ 26/- 


(3) Staffs. — 
All-mine (Cold Blast) . Mipe.anpe— 
North Staffs Forge * eo rele 3 Small Rolled Bars . . 
f . > pgs Billets and Sheet-bars . . 
2 ee: a oe Sheets (20 W.G.) .. .. Il 
(3) Northampton— Galv. Sheets, f.o.b. L’pool 16 
Foundry No. 3 me we “eed : ee ere 
»» Forge Joists os ka ee ae ee 
Tees +. ~<« «= = © 
(3) Derbyshire— Bridge and Tank Plates 9 
No, 3 Foundry + +. BE ts ee Boiler Plates ‘24 


~ 
econ ant © 


(4) N.W. Coast— 
N. Lancs. and Cum. 


™ 05 1S = bo tO bo 
eo & Ae 


© ow te te 


Hematite Mixed Nos. 


o 
Se 


Home. 

Second _,, 

Best Dry Large 

Ordinary Dry Large 

Best Black Vein Large 

N.E. Coast— Lead, English. . Western Valley a ‘ 
Common Bars aa “be : et » Foreign Fe ee mer Eastern Valley Large 

rdinary o 
Best Steam Smalls 
Ordinary % 


Crown Bars .. . —_— «ea 
§ ea FERRO ALLOYS. Washed Nuts 


Second Quality Bars 
Hoops 


me ot 


a 


2 tS to fo te 


~-fe onaw - 


Lancs.— 


zx 


(All prices now nominal.) No. 3 Rhondda Large .. 


~~ Tungsten Metal Powder ++ «+ «+ 1/10 to 1/11 per Ib. * . Smalls 
: i Ferro Tungsten .. .. .. «. «. 1/7 perlb. P Large .. 
Crown Baws .. .. oo i oe oe Per Ton. Per Unit. Through 
Boot a4 , ie Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £23 10 0 ’ Smalls 
Hoops .. -- ++ +s - « 6p.c.to8p.c._ ,, -- £23 0 0 Foundry Coke (export) 
Sp.c.tolOp.c. ,, .- £22 10 0 j Furnace Coke (export) 
Specially Refined Patent Fuel 
2 p.c. carbon sa Gael Pitwood (ex ship) .. 
Ipc. » < sie @ f_. SwaNnsEA— 
0.70 p.c.carbon .. .. £56 0 Anthracite Coals : 
+» » carbon free _ 1/5 per lb. Best Big Vein Large 
os ' . ‘ eee Metallic Chromium on “ws os 3o” SPER. Seconds .. .. ; . or 35/- to 
Ferro Manganese (per ton) om . £15 for home, Red Vein sa : : 2 Vet. toto Se 27/6 to 
STEEL. £15 for export Machine-made Cobbles | aa 52/6 to 
. , Silicon, 45 p.c. to 50 p.c. ..  .. £12 15 0 scale 5/- per Nuts.. 2.0 ee ee ee te ee ene - to 
— (7) a <i unit ™ Beans ee ee ° . ee ee ° ee 40/- to 
(6) Scortanp— = ° 75 pc. .. .. «. «+ £22 10 0 scale 6/—- per Peas ‘ ‘ ‘ /~ to 
unit Breaker Duff .. , . ; + et en 10/6 to 
Boller Plates .. .« «- 18 20 ia » Vanadium .. a -- 16/— per Ib. Rubbly Culm a ea we ae oe 13/— to 
Ship Plates, jin.andup. 8 10 - ‘ Molybdenum Je ce” Se. an Stseen Coals : 


» 


Sections ka: es as 8 0 “4 » Titanium (carbon free -» «+ 1/- per lb. Large 
Steel Sheets, under 4/,,in. Nickel (perton) .. .. .. .. .. £175 Seconds .... ae ee ee 20/- to 
tojin... .. .. +. 1010 0.. .. Cotes. tae ee Smalls . 1s te oe Oe 


Sheets (Gal. Cor. 24 B.G.) — oan cae Aluminium (perton) .. .. .. .. £130 Cargo Through 17/- to 


to — to tS — = 8S bo OS ft 


wo — to to me me 
wna = 


_- a> 
- 


ol 
on 
r 


MIDLANDs— 
Crown Bars sh 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


22/6 to 








— = ee ™ — - 





(2) Net Makers’ works. (8) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 


(1) Delivered. 
(6) Home Prices—aAll delivered Glasgow Station. Boiler Plates 10/— extra delivered England. (7) Export Prices—f.o.b. Glasgow. 
eoals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. (9) Per ton f.0.b. 
according to analysis; open market, 17/- to 18/6 at ovens, t Latest quotations available. (a) Delivered Glasgow, (6) Delivered Sheffield. (c) Delivered Birraingham 


* For blast-furnaces only, 16/6, with fluctuations 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Stabilisation. 


In discussing the factors that tend to restrict the 

ritish export trade a good deal of prominence is given 
the influence of the gold standard in appreciating the 
ilue of British goods as compared with those on the 
Continent. It is evident that when depreciated currencies 
re stabilised, the values will all maintain the same relative 
tandard, and that is what is taking place now in France, 
here the rate of about 100 francs to the pound sterling 
1s remained unchanged for quite a long time. Values of 

il kinds have been steadily advancing in the same propor 
on until they are almost invariably four times the pre 
ar level, so that, practically, goods cost as much as they 
ould with a gold standard. That cost is now being further 
creased by the heavier charges due to the efforts being 
ude to place the country’s finances on a more satisfactory 
The tendency is therefore towards constantly in 
easing production costs and, if continued, the time will 


isis 


me when it will probably cost as much to manufacture 
this Britain. Without taxation 
vere would be equality in manufacturing costs, and taxes 
present the chief difference iu 


country as in Great 
1 the cost of production in 


Great Britain and on the Continent. 


Gliders. 


The of Vauville, 
i erbourg, Waa interesting as confirming the inpression 


competition gliders at neal 
hich bas been growing of late that this branch of practical 
xperimental work may eventually result in the develop 
ent of a machine suitable for sport and recreation with 
it, however, doing much to assist in the creation of aero- 
anes with small and economical engines. Regarded as 
sport, it may even be doubtful whether the glider can 
safely handled except 
ave ac quired experience of gliding with aeroplanes, and 
with the present types of apparatus it is certain that the 
sks are still too great. There were several minor accidents, 
id the Belgian Lieutenant Simonet, who had exceptional 
experience with gliders, lost his life. On the other hand, 
t meeting was remarkable for the performances of M 
\lfred Auger, who, when the machine was projected off 


by experts, such as those who 


he cliff with a catapult, rose to a height of about 700 m. 
400 m. Being 
sught in a gust of wind he was driven above the low-lying 
found himself Cherbourg 
He then manceuvred back to Vauville, where 
The behaviour of the glider 


nd then remained uniformly at about 
ouds, and eventually over 
Harbour 
e landed in the hands of 
one of the most skilful pilots denoted an appreciable 
ivance in the design of this type of apparatus. Designed 
"vy M. Abrial, from models tested in the St. Cyr laboratory 
{ aero-dynamics, the apparatus was perfected and built by 
M. Peyret, who is responsible for many of the most suc- 
cessful gliders yet made. It is in the form of a monoplane, 
having a total width of 12.65 m. and a length of 6.50 m 
It has a carrying surface of 27 square metres. The weight 
106 kilos., or 2341b. The Vauville meeting is to terminat« 
with a race of aviettes to Paris. The only machine of this 
kind tested at Vauville was one constructed by M. Léon 
25 The idea of a glider 

leveloping into an aviette or small aeroplane with a light 
nd economical engine is rejected by most experts on the 


Cateu with a horse-power engine. 


ground that safety lies in providing an ample margin of 
More powerful engines would therefore be 
and they would not working 
iormally under economical conditions. The general view 
of the Vauville competition is that the holding of periodical 
neetings gives less satisfactory results than would follow 
ipon the creation of trial grounds where facilities would be 
ffered to experimenters for carrying out tests at any time 


ngine power 


required for aviettes, be 


German Reparations. 


As so large a proportion of the amount due from 
Germany for reparations must be taken in kind, the French 
ire seriously concerned as to how it can be done without 
iffecting seriously the industrial situation at home. The 
consignments of German railway wagons to this country 
1roused so much protest from the wagon builders, who 
ire themselves badly in need of employment, that no more 
of 
plan 
riginated by M. Loucheur of requiring Germany to supply 


manufactured goods have been imported on account 
eparations, and it is now proposed to apply the 


the material and some of the labour needed for carrying 
ut public works necessary to improve the country’s 
economic equipment and to increase its capacity of pro- 
luction. The list of undertakings included canals, railway 
tunnels, the Rhone and other electrification schemes. The 
resent Minister of Public Works is now preparing a new 
st which includes dredging operations at Havre, the 
onstruction of canals, electrification of the railway between 
Marseilles and Vintimille, the construction of coke ovens 
n Lorraine, and a number of other undertakings, as well 
is the supply of road material and goods which are not 
produced sufficiently in this country. At the time M. 
|.oucheur presented his plan for carrying out public works 
vith the aid of German labour and material the Germans 
refused to entertain any scheme which required them to 
issist in this work outside the limits of the devastated 
rea. They did not consider the economic equipment of 
France generally as coming within the range of reparations. 
\pparently the Minister of Public Works believes that he 
in now bring forward an amended scheme which will 
ave a better chance of acceptance. 


Locomotives and Wagons. 


The agitation aroused amongst wagon builders 
'y the passing of an order in Germany for a considerable 
number of wagons on account of reparations has not calmed 
lown, and the Government has been obliged to make an 
urgent appeal to the railway companies to distribute suffi- 
cient orders to provide home builders with employment. 
It is announced that the companies are disposed to place 
orders for locomotives, trucks and coaches to the value of 
260 million francs up to the end of 1926, but no assurance 
can be given as to when the orders will be given out. The 
last few months have seen an appreciable decline in traffic, 
and the companies cannot do anything until the situation 
undergoes an improvement. 






British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification 


Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 





May 29th, 1924.—Waste Hear Boers, A 
Garrett and Ransomes, Sims and Jefferies, Lid., Ipswich | 
«i to be heated primarily by the exhaust 
gases from an internal combustion engine, arriving by way of the 





This boiler is inten 


N° 236,352 




















being shut down steam can 


ower part of the 


flue A. In the event of the 
still be raised by means of the furnace in the | 
boiler. The steam and water connections b>tween the two shells 
are plainly indicated in the drawing July 9th, 1925 


engine 


TRANSFORMERS AND CONVERTERS. 


TRANS 
House, 
The 


PROTECTION OF 
Milburn 
Elmhurst, 


236,343. May 23rd, 1924.—E.ectric 
FORMERS, Electrical Improvements, Ltd., 
Newcastle-on-Tyne and G. L. Porter, 
Oval, Benton, Northumberland 

This invention relates to the protection of transformers 
accordance with the «split conductor system. One 
consists of two coils A and B connected in parallel and wound on 

The second winding 


in 
winding 


separate limbs of a common iron circuit. 


N° 236,343 





consists of a single coil D. The protective device consists of a 
current transformer E having two opposed primary windings F 
and G connected in series with the two coils A and B, and the 
secondary H of the current transformer is connected to a tripping 
relay K. The same protective device operates in the event of 
fault developing in both windings and will adequately protect 
the transformer against faults between the individual turns of a 
winding. The principle of the invention is described. July Mth, 
1925. 


BATTERIES AND ACCUMULATORS. 


236,398. August Ist, 1924.—Srconpary Barrerises, Three 
Star Accumulators, Ltd., Rosebery-avenue, Tottenham, 
London, N. 17; and C. Kendall. 


This invention is concerned with the vents of storage batteries, 

















so contrived that there is free egress for the gas produced while 





charging, but there is a trap to hold the electrolyte if the battery 
is overturned. In this instance the vent takes the form of a 


Copies of Specifications may be obtained at the Patent Office, | 


| 
| 


ey 


without drawings. } 





complete : 








T-shaped tube, closed at the ends and perforatedfor the escape 
There is a double seal, as shown in the cross section, 
July Mh, 19 


of the gas. 
for trapping any liquid electrolyte. 





MEASURING AND TESTING INSTRUMENTS. 


236,359. July 18th, 1924.—Warer Gavuers, R. Addy Hopkin 
son, R. L. Brown, and J. Hopkinson and Co., Huddersfield 
This specification, as published, does not appear to be entirely 
but we gather that the claim is for a screen, interpo ed 


N° 236,359 











between a source of artificial light and the column of the gauge 
glass, which is composed of a series of prisms The surfaces of 
the prisms may be silvered to help in the illumination of the 


gauge glass July Oth, 1925 

236,500 April 25th, 1925.—HarpnNess Testers, Middleton 
Bowl Works, Ltd., Spring-street, Middleton, Lancs 
E. W. Hunt. 

This hardness tester is intended for examining the hardness 
of such materials as compressed paper, fibre, &« It comprises 
a frame A in which a vertical needle B is mounted to move freely 
up and down with the least possible amount of friction. The 
needle is sharp or pointed at its lower end and to its upper end a 
detachable weight W is applied directly. To the frame at 
side is pivoted a horizontal arm C, with which the needle engages 
At its free end the arm C is connected 


and 


through a pin and bush D 


N° 236,500 
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with an indicator E affixed to the frame. The end of the arm C 
which enters the indicator E is forked and engages directly on 
to a pin fastened to a toothed quadrant, the quadrant engaging 
with a pinion to which the pointer is fitted. The disc of the indi 
cator E may be calibrated to indicate any degrees of hardness. 
In use the apparatus is placed upon the article with the point 
of the needle touching or resting upon the surface. The weight 
is then applied to the top of the needle, which causes the point 
to depress or penetrate the surface, and the amount of such 
depression or penetration will be indicated by the pointer on the 
dial in terms of hardness.—J uly 9th, 1925. 


FURNACES. 
236,404. September I7th, 1924 MECHANICAL Stroxers, 7’. 
Shields, 30, Southampton-buildings, London, W.C. 2. 
This invention, communicated from South Africa, is con 


nected with the distribution of fuel on the grates of mechanical 
stokers in such a manner that it is burned to the best advantage 

Coal comprising & mixture of smaller and larger pieces is delivered 
in the usual manner through the chute A. At the end of this 
chute is a roller B and an adjustable plate C. The coal is fed 
into a chute D by means of the roller B, which is caused to revolve 
as shown by the arrow in Fig. 2; 
trolled by the adjustable plate C and by the speed of the roller B. 
The chute D delivers the coal into the revolving trommel E, 
which separates the larger and the smaller pieces into two grades 
depending upon the size of screening or perforated plate com- 
posing the trommel. The smaller pieces fall through and the 
larger pieces pass along the trommel. Below the trommel E 
there is arranged a hopper F divided along its length into two 
channels by means of a plate G ; the arrangement of the hopper 
being such that the larger pieces are delivered into the right 

hand side and the smaller pieces into the left-hand side of the 
plate G in Fig. 2, whence the respective portions of the coal fall 
into the chute H, which is inclined and divided longitudinally 
by a screen E'. The object of this screen is to effect a further 
separation and so supplement if necessary the separation which 
has been effected in the trommel E. The screen may, if desired, 


the rate of feed being con 
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be replaced by a solid plate, or the trommels may be dispensed 
with and the sereen alone relied upon. The coal thus separated 
falls into the hopper J divided by a plate J' in such a manner 
that the larger pieces are delivered to the left-hand side of the 
plate J' and the smaller pieces on the right-hand side of this 
plat \s the grate is progressing from left to right as shown in 


N° 236,404 


ae 


Fig. 2 it follows that it first receives a layer of larger pieces and 
then a layer of smaller pieces on the top of the larger pieces. 
The chute H is made to swing on axis K so that it distributes the 
fuel evenly along the width of the hopper J. The drive for the 
roller B, the trommel E and the chute H can conveniently be 
taken from the mechanism of the stoker and it is not necessary 
to describe the details.—J uly 9th, 1925. 


MOTOR CARS AND ROAD TRAFFIC. 


AspsornBerRs, H. J. 
Newton Abbott, 


1924.—SHock 
Torquay-road, 


236,439. November 14th, 
Wilson, Emmington, 
Devon. 

This shock absorber is of the hydraulic type and it is claimed 
that it has the advantage over others that the resistance offered 
by the device to the action of the springs is gradually decreased 
as the operative piston reaches the limit of its travel. It is really 


N° 236,439 








a dashpot of which the cylinder is attached to the chassis of the 
vehicle and the piston is connected with the axle through the 
rocking shaft A. The piston is provided with a non-return valve 
B which allows it to rise readily, but on the return stroke, when 
the rebound of the springs has to be taken up, the oil in the dash- 
pot has to pass through the passage ( and the needle valve D. 
There is an auxiliary by-pass E round the piston, which provides 
the progressive reduction of the braking action.—July 9th, 


1925. 


MACHINE TOOLS AND SHOP APPLIANCES. 


236,448. November 27th, 1924.—Hack Saws, E. C. F. Oakley, 
26, Kilmartin-avenue, Norbury, Surrey. 
With this hack saw it is possible to cut sheets of metal of 
indefinite width. The saw A 1s stretched in a frame, the principal 
member of which, B is a plate thin enough to pass through the 





a 


A to ee 








kerf produced by the saw. It will be readily appreciated that 

by working the saw in the direction of its cutting edge sufficient 

stroke is provided by the depth of the triangular frame A to make 

a cut while the two ends of the saw itself are on opposite sides 

of the plate to be cut.—July 9th, 1925. 

236,491. March 9th, 1925.—Rorary Bar-cuttine SHears, 
M. Lixon, 156, Rue de Thiun, Anderlues, Belgium. 

This shear is of the tunnel die type commonly used for cutting 
up reinforcing bars and is devised with the object of doubling 
the life of the cutting dies. The dies A and B are fixed respec- 
tively in the standing part of the machine and in the oscillating 
part C, which can be operated by the hand lever D. It will be 
noted that the moving part is mounted on a roller bearing and 
is held in place by the cover plate E, This cover plate is secured 





by means of the lugs and bolts F F, and aw alternative set of 
lugs G G is provided so that the cutting action of the dies can be 
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\s illustrated, there 
July %th, 1925. 


reversed and both sets of edges utilised. 
are two pairs of cutting tunnels H and J. 


MISCELLANEOUS. 


236,347. May 24th, 1924.—Va.ves ror CONTROLLING WHISTLE 
AtarMs, Alex. Turnbull and Co., St. Mungo Works, Bishop- 
briggs, Glasgow ; ’. H. Howden, 195, Scotland-street. 
Glasgow, and L. F. Norrie. 

This invention contemplates an improved construction of the 
device, which is commonly used for testing the working con- 
dition of water-level indicators or alarms in boilers, that has 
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better insurance against leakage than is usual. The essential 
feature is the use of a cam A on a spindle B to open the valve 
normally for testing purposes. The cam and its stem are 
threaded into the housing through the opening which is subse- 
quently closed by the cap C, and a tight joint is made at the other 
end by means of the long tapered packing D.—July 9th, 1925. 


23,592. October l7th, 1924.—AN Improvep ARRANGEMENT 
FOR THE APPLICATION OF BAND Saws TO THE TEXTILE 
InpustTRY, Paul Migeon, of 154, Chaussée d’Hundelghem, 
Meirelbeke-lez-Gand, Belgium. 

This invention relates more particularly to the use of band 

saws in the textile industry where they serve to saw balls of waste 
cotton obtained from looms or other machines. The balls of 


N°223,592 











waste are presented to the saw by means of a mechanical feeding 
arrangement which consists of a system of endless belts forming 
a channel in which the balls advance automatically to the saw, 
and from which they fall automatically after being cut by the 
latter. These belts are vertically disposed and are furnished with 
pins or points which slightly penetrate the balls of waste which 
are fed by an endless horizontal apron.—July 16th, 1925. 








Tue Hucues aANp SaLomons Scuorarsuirs.—The Council of 
the Institution of Electrical Engineers has awarded the following 
scholarships to students for 1925-26 :—A David Hughes Scholar- 
ship of the value of £50 to G. N. Peel, B.Sc. (Armstrong College, 
Newcastle-on-Tyne) ; and Salomons Scholarships of the value of 
£50 each to R. O. Carter (City and Guilds (Engineering) College) 
and H. 8. Leman (East London College). 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this — on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME ani 
PLACE at which the meeting is to be held should be clearly stated. 


WEDNESDAY TO WEDNESDAY, AUGUST 26rn 
TO SEPTEMBER 


2ND. 


British ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE, 
Annual meeting at Southampton. 


TO FRIDAY, SEPTEMBER Isr To 4ru. 


TUESDAY 


INSTITUTE OF MeTALs.—Autumn meeting at Glasgow. F 


programme see page 124. 


WEDNESDAY TO FRIDAY, SEPTEMBER 9rn vo [hrm 


IRON AND STEEL INstiruTe.—Autumn meeting at Birming 


ham. For programme see page 111. 


MONDAY TO WEDNESDAY, SEPTEMBER l4ru ro I6r: 


INSTITUTION or Pusiie Licuting ENGINgeERsS.—Annua 


general meeting at Leeds 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. Frederick J. Rigg, M. Inst. C.E 
has resigned his position as chief engineer to the British 
Petroleum Company, Ltd. 

Sir W. G. Armstrronc, Wuirwortu anv Co., Ltd., have 
entered into a working agreement with Breitfeld Danek, Ltd., of 
Prague, Czecho-Slovakia, for the latter's technical co-operation 
in the erection and installation of beet sugar factories. 








CONTRAOTS. 


Unrrep Water Sorreners, Ltd., of Imperial House, Kings 
way, London, W.C. 2, has recently received orders for seventeen 
water softening plants for operation in this country and abroad, 
the capacities of the plants varying from 14,400 to 480,000 gallons 
per day. 

THe contract for the supply of Strowger automatic telephon 
equipment for the conversion to automatic operation of the area 
embracing Southport, Birkdale, Churchtown, and Ainsdale 
has been placed by the Post Office with Automatic Telephone 
Manufacturing Company, Ltd., of Liverpool. 


In addition to securing the contract for the first section of 
Inverness-Perth road reconstruction, William Shepherd and 
Sons, Ltd., Milkstone, Rochdale, have just obtained the contract 
for the third section of this highway—the section extending from 
Aviemore to the Spey Bridge—15} miles. The undertaking 
embraces earth, bridge and drainage works, bottoming, surfacing, 
kerbing and fencing. 

Joun I. THornycrorr anp Co., Ltd., inform us that, in 
addition to the large number of new motor lifeboats which the 
firm has recently been turning out for the P. and O., British 
India, Holland-America and other important shipping companies, 
in order to meet the requirements of the new Merchant Shipping 
Act (Life Saving Appliances), a very considerable number 
over forty—existing pulling lifeboats are now in hand for con 
version to motor boats. This is done by fitting in each boat a 
Thornycroft DB/2 “ Board of Trade” type two-cylinder 74 
brake horse-power engine 








LAUNCHES AND TRIAL TRIPS. 


Kartics, collier and cargo steamer; built by William Gray 
and Co., Ltd., to the order of the Union Steamship Company 
of New Zealand, Ltd.; dimensions, 292ft. 6in. by 44ft. 3in. by 
21ft. ljin. Engines, triple-expansion, 20}in., 33}in., 55in. dia 
meter by 39in. stroke, pressure 190 lb.; constructed by the 
builders; trial trip, August Ist. 

O. A. KNUDSEN, twin-screw motor vessel ; built by the Blyths 
wood Shipbuilding Company, Ltd., to the order of Mr. Knut 
Knutsen, O.A.8., of Hangesund, Norway; dimensions, 470ft 
by 62ft. by 35ft.; 13,000 tons deadweight. Engines, twin sets 
of single-acting Diesel ; constructed by John G. Kincaid and 
Co., Ltd.; launch, August 5th. 


RaJPuTANA, twin-screw liner; built by Harland and Wolff, 
Ltd., to the order of the Peninsular and Oriental Steam Naviga- 
tion Company, Ltd.; dimensions, 570ft. by 71ft. by 47ft. 6in. 
Engines, two sets of quadruple-expansion of the balanced type, 
pressure 215 lb.; constructed by the builders; launch, August 
6th. 

Carasoso, Revenue cruiser; built by Chantiers et Ateliers 
de St. Nazaire, Penhoet, to the order of the Colombian Govern- 
ment; dimensions, 100ft. by 20ft. by 8ft. 6in. Engines, twin- 
screw, triple-expansion, surface condensing, pressure 180 lb.; 
constructed by J. I. Thornycroft and Co., Ltd.; launch, August 
Sth. 








Woo.wicu-BuiLt Locomotives. —The question of the Govern 
ment-owned and Woolwich-built locomotives was dealt with 
recently by Mr. Guinness, the Secretary to the Treasury, in a 
long reply to an inquiry by Sir. F. Wise. At the time of the 
Armistice, British railways were using 518 fast goods main-line 
locomotives that had been built by the State. Since then the 
London and North-Western had purchased 30 of them, the 
Great Western 100, and the London and North-Eastern 173 ; 
18 had gone overseas and 197 were still unsold. There were 50 
locomotives built and completed at Woolwich, and these were 
bought by the Southern Railway. There were also unerected 

arts of another 50 locomotives, of which 33 sets had been sold. 

ir. Guinness added that the London and North-Western and 
its associated companies—now the London, Midland and Scottish 
—had 231 of the locomotives in use at the Armistice, but had 
purchased only 30. The company had stated that it was unable 
to purchase more as the capacities of its underbridges and the 
structure necessitated the use of that type of locomotive 
being conti to a very restricted area. 
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Coal in Devon. 


SOME particulars have just. been published of what 
described as an important find of coal in Devon. 
Coal has, of course, been dug, rather than mined, in 
e county for many years past, but only on a com- 
paratively small scale, as the seams are generally 
in and scattered. Early this year a company 
levon Anthracite, Ltd.—was formed with the object 
prospecting for coal systematically, and _ it 
ported that a good seam of anthracite has just been 
scovered. A pit sunk at Warmington, within a 
ile of Bideford, has struck the seam, but its thick- 
The depth, however, ranges from 
s0ft. to 80ft. and three adits which have been opened 
show that it extends for a distance of a mile and 
a-half, while there are indications of its persistence 
om Greenacliff, close to the Abbotsham cliffs on 
Kideford Bay, right to the valley of the Taw above 
Barnstaple. The quality of the coal is said to be equal 
to that of good Welsh anthracite. 


The Late Sir Adam Beck. 


WE regret to have to announce the death of Sir Adam 
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ness is not given. 


Beck, the chairman of the Ontario Hydro-electric 
Power Commission, which recently took place in 
London, Ontario. Adanit Beck was born in Baden 
Waterloo Ceunty, Ontario, in 1857, and after his 


education was completed in public schools and at Dr. 
lassie’s school at Galt, he entered the milling business 
f his father. Later he removed to London, Ontario, 
where he established a boxmaking factory and founded 
a business which has extended until, to-day, it has 
branches in Hamilton, Toronto, and Montreal. Since 
1905 Mr. Beck had, however, devoted his sole attention 
to the development of electric power supply within 
the province of Ontario. At an earlier date the Falls 
f Niagara were first harnessed for power and lighting 
but it remained to Sir Adam to consolidate 
and to extend the electric supply undertakings of the 
As the chairman of the Hydro-electric 
Power Commission of Ontario he sometimes came into 
sharp conflict with Government and private interests, 
but it cannot be denied that under his chairmanship 
the undertakings of. the Commission flourished in a 
remarkable degree. An account of this undertaking 
and some of the efforts he made to extend the nine 
large power systems under his control will be found 
in the various reports of the Commission, of which 
the seventeenth annual issue, that for the year 1924, 
was signed by him not long before illness compelled 
him to retire from his official duties. 


Purposes, 


province. 


The Shannon Power Scheme. 


NOTWITHSTANDING the large amount of adverse 
criticism which the Shannon power scheme has 
received, the contract for the undertaking has been 
signed and work will commence on the Shannon next 
month, when a start will be made on the canal from 
O’Brien’s Bridge to Ardnacrusha. The construction 
of the power station involves a great deal of difficult 
excavating work, which will probably take nearly 
Below Lough Derry the 
evel of the Shannon must be raised. Huge embank- 
ments, reaching in places a height of 40ft., must be 
built and a certain amount of solid rock must 
removed below the power station for the purpose of a 
tailrace. At present the idea is to build a large station 
outside Limerick and to distribute current in the first 
instance over two main lines to Dublin and to Cork. 
These lines will have a number of ancillary lines 
which will supply current to such places as Galway, 
Waterford, and other towns, and finally current will 
be supplied to outlying towns and villages by means of 
lines carried on ordinary telegraph poles. The contract, 
which was recently signed for £2,500,000, does not 
cover the cost of distribution, the present agreement 
relating to the creation of the new canal, the building 
of the river embankments, and the construction of 
the power station at Ardnacrusha. The question of 
finance is arousing considerable comment in business 
circles, and it is said that the general public would 
welcome a clear statement on the subject. 


three yvears to complete. 
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American Petroleum Resources. 


AN exceedingly interesting report on the petroleum 
resources of the United States was recently submitted 
to the Federal Oil Conservation Board at Washington 
by the American Petroleum Institute. The report, 
which is based on information obtained within and 
without the industry, asserts that there is no imminent 
danger of the exhaustion of the petroleum reserves of 
the United States. It further states that it is quite 
reasonable to assume that sufficient oil will be avail- 
able over a period which will reach beyond the time 
when science will have limited the demand for oil by 
the development of oil substitutes. It is estimated 
that the amount of petroleum which may be recovered 
by the present methods of flowing and pumping from 
the existing wells and acreage which has been already 
proved, consists of no less an amount than 
5,300,000,000 barrels of crude oil. It is also stated 


that, even after pumping and flowing in this area takes 
place, about 26,000,000,000 barrels of crude oil will 
remain, much of which may be hoped to be removed 
by improved processes. Among such processes the 
deep drilling of oil sands below those now yielding 
oil supplies is mentioned as being a possible means of 
disclosing oil in new areas. The major oil reserves of 
the United States may be said, according to the report, 
to lie in some 1,100,000,000 acres of land, in which 
geological research has shown the occurrence of oil to 
be a possibility. Added to this area are the vast 
sources of shales, coals and lignites which may be 
worked later should future prices warrant the recovery 
of their by-products. While asserting the com- 
parative permanency of the main oil supplies of the 
North American Continent, the report does not neglect 
the possible influence of oilfield developments in the 
south of that continent and in other lands. Such 
developments, it says, can only take place if there is 
adequate incentive to exploration. Mention is made 
of the hushanding of present oil resources by the 
improved mechanical construction of motors and more 
efficient driving which will tend to reduce the fuel 
and Jubricating oil consumption. Finally, it is reeom- 
mended that the system of “ cracking ”’ be extended 
and improved so that the supply of petrol will be 
augmented and fuel oil consequently reduced in quan- 
tity so that it will eventually be removed from direct 
competition with coal. 


Railway Accidents in France. 


CONSIDERABLE concern has arisen as to the safety 
of railway travel in France as a consequence mainly 
of the fatal derailment on the 13th instant at Amiens, 
referred to in our Railway Matters column. There 
has undoubtedly been in recent months an unusual 
number of accidents in that country, but as yet none 
of them have apparently been due to causes for which 
the administrations could be blamed. Such causes 
would, for instance, be defective track or equipment, 
want of discipline or imperfect regulations. Take, for 
example, the disaster at Amiens. That arose from an 
unsuitable speed against which there is no remedy, 
whilst that at St. Denis the following evening, when 
four were killed, evidently was caused by the signals 
being overrun, for which, again, no satisfactory 
solution has been found. A strange feature of railway 
accidents is that they occasionally come in waves. 
We had on British railways an epidemic of bad cases 
in 1906 and 1907. France had a similar experience 
in 1913, which culminated in that at Melun, and again 
in 1920, of which Houilles was a prominent example. 
But the remarkable fact in railway accident 
history was our experience in the war and post-war 
years. The worst twelve months on record were those 
of 1915, and yet the other years, except for the Ratho 
accident of January, 1917, free from serious 
mishap. It may be that the French railways are now 
passing through one of those remarkable phases. 


most 


were 


Air Route to India. 


A FURTHER announcement concerning the proposal 
to establish a commercial air service between Egypt 
and India was made by the Air Ministry on Saturday, 
the 15th inst. It is understood that the Ministry's 
negotiations with Imperial Airways, Ltd., have now 
reached such a stage that the provisional heads of 
agreement have been concluded and signed for the 











establishment and operation of a weekly service in 
each direction between Kantara in Egypt and Karachi 
in India. The duration of the agreement five 
years, during which time the maximum annual 
subsidy payable to Imperial Airways, Ltd., will be 
£87,000. It will be remembered that in June last Sir 
Samuel Hoare, Secretary for Air, announced the pro- 
posed subsidy for the commercial development of 
Imperial air routes. A Supplementary Estimate of 
£100,000 yearly for the five years’ period was then 
mentioned, of which sum the Air Ministry intends 
to retain about £13,000 for its own development of 
the ground organisation on the route, leaving the 
maximum of £87,000 available for -the subsidy 
above mentioned. A small survey party consisting 
of members of the technical staff of Imperial Airways, 
Ltd., together with the Director of Civil Aviation, 
Sir Sefton Brancker, will shortly leave England in 
order that the various problems connected with this 
new development may be examined and discussed on 
the spot. The final agreement will be drawn up after 
the report of the survey party has been received. 
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The Shipbuilding Trades Investigation. 


THE tenth meeting of the Joint Committee of ship- 
building employers and trades unions, which is con- 
ducting an inquiry into the present position of the 
British shipbuilding industry and its relation to foreign 
competition, took place in London on Friday after- 
noon last, August 14th. Mr. John Barr, of Vickers 
Ltd., Barrow-in-Furness, was the chairman for the 
employers and Mr. Allan Finlay the chairman for the 
men. The proceedings were again conducted in 
private, but we are given to understand that further 
progress was made, particularly in the direction of 
formulating what steps should be taken by the 
industry with a view of providing work for the yards 
during the coming winter months. It is generally 
appreciated that the state of the industry has not 











improved, but has rather gone back since the first 
meeting of the Committee took place in May last. 
At the present time over 45 per cent. of the shipbuild- 
ing workers on the North-East Coast are reported to 
be without employment, whilst 35 per cent. is the 


figure given for the Clyde area and Scotland. Some 
orders, it is true, have been booked recently, but most 
of the yards are poorly employed and not a few have 
been closed down. It seems as if foreign competition 
is to be keener than ever in the future, for in the case 
of two small motor vessels recently required by the 
Siamese Government over thirty-two firms from all 
parts of the world submitted tenders, and several 
prices quoted by foreign builders were shown to be 
below the costs of British yards. On the other hand, 
some of our best equipped yards quoted prices which 
were, we understand, quite comparable with those of 
yards of equal standing abroad, while in most cases 
the British time of delivery was considerably better. 
The vessels called for were 290ft. in length and about 
3200 tons deadweight capacity, with accommodation 
for a small number of passengers, and the engines 
specified were Burmeister and Wain’s six-cylinder 
type, presumably similar to those of the Parkeston, 
described elsewhere in our present issue. 


Reconditioning the R. 33. 


On Tuesday last the new nose of the airship R 33 
was lifted into place at Pulham, where the airship has 
been cradled since her accident on April 16th last. 
It will be remembered that the R 33 was torn from 
her mooring mast by the gale, and her nose crashed 
on the railings round the top of the mast, which 
punctured No. 1 gasbag and shattered the bow of 
the ship, so that some 60ft. of her length was damaged. 
A stronger nose cap and mooring tube has been 
designed, which weighs, we understand, over 18 cwt. 
more than the old form. The cone of lattice girders 
is over 35ft. in length, and is strongly webbed where 
the longitudinals join at the nose. Such strengthening 
is also carried through to the cage in the centre of the 
first frame, to which metal bracing tubes are attached, 
and which takes the actual mooring tube. The new 
end section has taken some three months to build, 
and it was placed in position in the remarkably short 
time of 50 minutes, over 200 men being employed 
in the rigging and lifting operation. A further day 
was required for the actual registering of the old and 
new parts, and it is expected that another month’s 
work or more will be required on the ship before she is 
completed. Early in October it is hoped to begin 
the full scale experiments which are to be used as a 
means of checking the stresses which have been calcu 
lated for the new 5,000,000 cubic feet capacity air- 
ships to be built at Cardington. 


The Coal Industry Inquiry. 


Mvcu interest has been shown, both by the coal 
owners and the miners’ representatives, in the form of 
proposed terms of reference for the Royal Commission 
on the Coal Industry, which were announced at the 
national delegate conference of the Miners’ Federa 
tion that was held on Wednesday, the 19th instant, 
in London. The terms are understood to run as 
follows :—‘‘ To inquire into and report upon the 
economic position of the coal industry and the con- 
ditions affecting it, and to make any recommendations 
for the improvement thereof.’ The Commission of 
Inquiry will, it is announced, be a small body con- 
sisting of about five persons, and it will be assisted by 
technical assessors. A somewhat new feature of the 
inquiry is the appointment of technical assessors, 
and their status has yet, we believe, to be finally 
determined. The opinion has been expressed that 
they will act in the same way as do assessors appointed 
to assist a judge in the Admiralty Court, and that 
they will sit with the Commission and give the mem- 
bers the benefit of their expert knowledge. Now that 
the terms of reference of the inquiry have been fixed 
it is anticipated that before long the names of the 
members of the Commission of Inquiry may be made 
public. 


Planning the New Kelvin Hall. 


On Monday last, the 17th inst., a special committee, 
appointed by the Glasgow Corporation, considered 
five offers for the rebuilding of the Kelvin Hall, 
which was destroyed by fire about a month ago. Sir 
William Arrol and Co., Ltd., quoted £157,073 for a 
steel-framed building, Fred. Braby and Co., Ltd., 
£143,000, and Redpath, Brown and Co., Ltd., 
£150,000. Messrs. Melville, Dundas and Whitson 
put forward a design in reinforced concrete prepared 
by Considere Constructions, Ltd., which would cost 
£155,200 and take ten months to complete. Com- 
pared with this time the delivery for the steel-framed 
buildings varied from five and a-half to seven months. 
The committee decided to decline these offers, which 
were based on official plans, pending the preparation 
of revised plans by the City Engineer. The proposal 
of the City Engineer that the whole of the Bunhouse 
site should be utilised for the building was agreed to, 
It was also decided that the new Kelvin Hall 
should be fully in keeping with the architectural 
features of the Glasgow University, the Art Galleries, 
and the Western Infirmary, all of which buildings are 
quite near to the site. 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 


By E. L. AHRONS, M.I. Mech. E. 
No. XXXIV.* 


PERIOD 1882-1889 COMPOUND LOCOMOTIVES (cont.) 


Defects of Webb's Three-cylinder Compound System. 

By dividing the high-pressure cylinder into two the 
diameter of each became too small for convenience 
in starting, unless the trains were light. Frequently 
only one high-pressure cylinder was open to steam, 
the other being on dead centre, and the ports of the 
low-pressure cylinder closed. In these circum- 
stances it was obviously of no use to admit steam to 
the low-pressure steam chest, for when the high- 
pressure driving wheels slipped, as they almost 
invariably did, the high-pressure exhaust choked 
the receiver, until the valve on the latter blew off at 
75 lb. or 80 lb. pressure and the back pressure on the 
high-pressure piston stopped the slipping. If the 
engine managed to move a few feet and the low- 
pressure cylinder became open to steam the receiver 
pressure diminished rapidly and the high-pressure 
engine started slipping again, and so on alternately. 
Gradually some sort of equilibrium was established 
and the train moved slowly away. Very frequently 
the engine had to back more than once, and in the 
early days of the ** Compound ” class of 1883-4 the 
assistance of four men with pinch bars was not 
unknown. After the by-pass valve had been intro- 
duced in 1886-7 and steam from the high-pressure 
cylinder could be exhausted directly to the blast- 
pipe, there was improvement, though the 
starting was never really satisfactory. It was a serious 
defect, rendered by the use of uncoupled 
wheels. 

The absence of coupling rods brought about other 
evils. The high-pressure and low-pressure engines 
pulled the train alternately according as the crank 
effort exerted by one or other was momentarily 
greater. Coupling rods would have enabled each 
engine to assist the other. With a single large low- 
pressure piston driving an uncoupled axle there was 
only the momentum of the whole engine and train to 
assist the low-pressure engine over dead centres. The 
writer does not know the exact weight of the low- 
pressure reciprocating masses, but an approximate 
calculation appears to show that for the 30in. piston 
they would not be much less than about 750 Ib. 
The Dreadnought had 6ft. 3in. wheels, and frequently 
had to run at 60 miles per hour in order to keep time. 


some 


worse 


a Wer ; . ' ; 
The value of at this speed for lft. crank radius 
is 18,470 lb., which, divided by the area of the 30in. 
piston, gives 26.1 1b. per square inch. At 45 miles 
per hour a diagram taken from one of these engines 
showed only 22lb. per square inch initial steam 
pressure on the low-pressure piston, and if this 
pressure be assumed to be as great at 60 miles per 
hour,fand the back pressure be taken at 6 Ib. per square 
inch—-and it was often greater—there remained an 
effective pressure of only 161b. per square inch to 
start at the dead centres reciprocating masses which 
required 26lb. per square inch. Consequently the 
low-pressure piston, throughout a portion of its 
stroke, was driven by its crank axle, which in turn 
had to be driven by the momentum stored in the 
engine and train. 

To appreciate the effects of the points of cut-off 
employed in practice in these engines it should be 
borne in mind that with a late cut-off in the high- 
pressure cylinder there is a large increase of work done 
in the /ow-pressure cylinder, since the receiver pres- 
sure is much greater, but the proportion of the total 
work done in the high-pressure cylinder is reduced. 
This was the case immediately after starting, with the 
result that at slow speeds the low-pressure cylinder 
did most of the work. But since there was only one 
low-pressure cylinder, the linear curves of crank effort 
died away to zero at the ends of the stroke, and rose 
to a high peak in the middle. Therefore for a 
large portion of each semi-revolution the low-pres- 
sure engine exerted a big pull on the draw-bar in 
combination with the high-pressure engine, and for 
the remainder the high-pressure engine exerted a small 
one almost unaided. The effect was felt throughout 
the train, but more especially in the front coaches, 
as a violent surge, causing the passengers to rock 
backwards and forwards. This gradually died away 
as the train gathered speed, and at about 20 miles 
per hour ceased to be felt. 

When Mr. Webb wrote the paper which was read 
before the Institution of Mechanical Engineers in 
1883 there was only one engine, the Experiment, 
which had seen more than a few weeks’ service. In 
that paper the following pregnant sentence occurred : 

* With regard to the degree of expansion at which 
the engine is worked, in practice the low-pressure 
cylinder is kept nearly in full gear, while all the 
expansion is done in the small high-pressure cylinders, 
so that no more steam is used than is absolutely 
The effect at high speed, when the cut- 
off in the high-pressure cylinders is early, is the con- 
verse of the above, and the high-pressure engine does 
the greater proportion of the work. The receiver pres- 


necessary.”’ 


* No. XXXIIT. appeared August 14th. 





sure and consequently the initial pressure on the low- 
pressure piston is low. Moreover, since the low- 
pressure cylinder was always kept in full gear, that is, 
with a constant cut-off of 70 per cent. in the ** Com- 
pound ” class, and 75 per cent. in the “* Dreadnought *’ 
class, the receiver pressure was further reduced, 
owing to the heavy drain on its steam, and a big drop 
of pressure in the receiver took place, resulting in 
a loss, which was to some extent compensated by 
the reduction of the back pressure on the high-pres- 
sure pistons. The low-pressure curve of crank 
effort at high speeds had a comparatively low peak, 
and the work of running the train devolved to a 
greater degree on the independent high-pressure 
engine. Further, as mentioned above, the work of 
starting the large low-pressure reciprocating masses 
at the end of each stroke had also to be done by 
the momentum of the train. This was perhaps the 
greatest fault of Webb's system, to mitigate which 
neither engine could help the other directly. 

The driver had the means, until the later engines 
with loose excentrics came out, of notching up 
the low-pressure gear and thereby lessening the 
receiver drop, but the effects of the increased 
back pressure on the high-pressure pistons and the 
greater initial pressure on a large 30in. low-pressure 
piston working an independent engine were detri- 
mental. The drivers soon found from experience that 
trouble ensued when they notched up the low- 
pressure engine, though Mr. Webb was at first 


FiG. 254-—-CURVES OF CRANK EFFORT 


apparently loth to discard the double reversing gear. 
Eventually in 1890 he gave in and did away with all 
means of altering the low-pressure cut-off. 

It has been mentioned that the ** Teutonic ” 
with 7ft. lin. wheels were much the best of all Webb’s 
three-cylinder engines. They differed from the 
** Dreadnoughts ” in two important variables, viz., 
the much larger diameter of the driving wheels, and 
the valve dimensions, principally of the low-pressure 
cylinders. In regard to the latter the exhaust lap in 
place of the exhaust clearance was stated to be for the 
purpose of mitigating the fore-and-aft surging motion. 
As this motion took place at low speeds and was due 
to the uneven turning moments of the high-pressure 
and low-pressure engines, it is difficult to see the force 
of this argument, and the writer’s experience was that 
the *‘ Teutonics ” were little better than the ‘‘ Dread- 
noughts’ in this respect. But at high speeds the 
higher compression had the good effect of cushioning 
the heavy reciprocating masses. Further, the value of 
W w* rT 
26.1 1b. to 20.3 1b. per square inch of low-pressure 
piston area, as compared with the “ Dreadnoughts,”’ 
to the great advantage of the ‘‘ Teutonic ”’ class. 

There was, in all probability, another reason why 
the ‘‘ Teutonics”’ were better, to explain which 
the curves of crank effort—Fig. 254—have been drawn. 
These curves refer to the earlier “‘ Compound ”’ class, 
with 13in. high-pressure and 26in. low-pressure cylin- 
ders, and have been drawn from indicator diagrams 
taken at a speed of 50 miles per hour, which were 
given in Mr. Webb’s paper before the Institution of 
Mechanical Engineers, 1883. They must be considered 
as comparative, and not as exact, since the weights of 
the reciprocating masses could only be roughly caleu- 


class 


at 60 miles per hour was reduced from, say, 





lated from the published general drawings. The 
difference in the heights of the low-pressure curve fo; 
the two strokes is due to the comparatively short rat iv 
n of the low-pressure connecting-rod to crank lengt}, 


which was about 5.75 to 1, so that the value of | . 


for the out-stroke was 1.174, and that of 1 


- 
for the 
” 


instroke .826. These differences produced a big effect 
with a large 26in. piston and reciprocating masses 
The ratio in the case of the high-pressvre rod was 
about 8.5 to 1. 

The low-pressure crank could take up any position 
relative to the high-pressure cranks. In case A the 
highest peak of the low-pressure crank effort cury: 
L has been placed immediately above the highest 
peak of the combined high-pressure curve H ; in cas 
B the highest peak of the low-pressure curve L lies 
immediately above the lowest trough of the combine 
high-pressure curve H ; and in case C the low-pressur 
crank is 135 deg. from each of the high-pressure crank 
The shaded positions represent the parts of the strok: 
during which the low-pressure crank effort excee« 
the high-pressure crank effort. It may be noted here 
that there is another case D, not shown, in which the 
low-pressure curve for this part icular engine and speed 
rises above the high-pressure curve only once per 
revolution, when the low-pressure crank is near! 
opposite the leading high-pressure crank. The dott« 
eurves A, B and C show the combined crank effort 
for the whole engine, which in cases A and B are muc! 
more irregular than in case C, 

If the crank efforts be divided by the radius of the 
driving wheels, in this case 6ft. 7jin diameter, thy 
varying values of the tractive forces at the rails during 
one revolution are obtained as below : 


Tractive force at tread of wheel 


Mean, 
pounds 


Minimum, 
pounds 


Maximus, 
pounds. 


A. Maximum peak of 
L.P. curve coincid- H.P 
ing with maximum L.P 
peak of combined Total 
H.P. curve 


1680 
450 
3130 


200 
“oo 


1140 


2660 
3620 
6280 


. Maximum peak of 
L.P. curve coincid 
ing with lowest 
trough of combined 


H.P. curve 


930 
540 
1470 


H.P. 
L.P 
Total 


2H 
3230 
5830 


16R0 
1450 
3130 


100 
600 
1900 


H.P 
L.P 
Total 


2260 
3320 


. LP. erank 135 
deg. frou either of 
H.P. cranks 


The maxima and minima values are those calcu 
lated at MM and NN respectively, when the total 
combined crank efforts are greatest and least. At 
some position, probably in the vicinity of case C, the 
conditions are most favourable for even running, since 
the variations from the mean are the least. 

It has always seemed to the writer that the engine, 
which when running could maintain the crank angles 
as in case C, would give the best results, and the ability 
to do this would depend first upon the high-pressure 
and low-pressure driving wheels being of the same 
diameter ; and, secondly, upon the condition of the 
rails. When starting there was always more slipping 
of the high-pressure hind driving wheels than of 
the wheels, and consequently thei 
tires This effect would be felt to a 
the smaller wheels of the 
* Dreadnought ” class, the two pairs of 
wheels in these engines more liable to get 
out of phase than the larger wheels of the “* Teu 
tonics.” It is possible, though it remains to be proved, 
that all these compound engines, when once unde 
way, automatically tried to adjust themselves to run 
in the most favourable position, such as case C. But 
it can certainly be stated that the 7ft. engines were 
much more even and reliable in their performances 
than those with 6ft. 3in. wheels, and the writer is of 
opinion that one of the main reasons for this difference: 
is that they were not so liable to such extreme phase 
differences between the high-pressure and low 
pressure engines. Mi Sects 

Moreover, in both “ Teutonics and “* Dread 
noughts,”’ the whole 100 per cent. of the reciprocating 
masses of the low-pressure engine was balanced, and 
therefore the vertical centrifugal force of the balance 
weight on top centre was very large. The adhesion 
of the low-pressure driving wheels at a speed of 65 
miles per hour, when the weight was on top centre, was 
approximately 1.35 to 1 in favour of the “* Teutonics,” 
owing first to the smaller angular velocity of the 
larger wheels. and secondly to the }-ton extra load 
Slip through part of a revolution of the 

was more 


low-pressure 
wore 
greater extent 


most. 

with 

and 
were 


on them. 
low-pressure wheels of the ‘* Dreadnoughts * 
liable to occur when running. 

There was also no definite phase relation between 
the exhausts from the high-pressure and the admission 
to the low-pressure cylinders. No diagrams taken 
from the low-pressure steam chest appear to have 
been published ; and the amount of fluctuation of 
receiver pressure in practice, when running at high 
speeds with a 40 to 50 per cent. cut-off in the high 
pressure cylinders, is unknown. 

Performances of Webb's Three-cylinder Compounds. 

—When the first engine Experiment had been in 
service about twelve months, it was officially stated 
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that it had worked the Lrish Mail from Crewe to Lon- 
don, and the Limited Scotch Mail from London to 
Crewe on an average coal consumption per train mile 
of 26.6lb. compared with 34.61b., the average of 
the ** Precedent ”’ “the boilers of the two 
engines being precisely the same.’’ This quotation 


class, 


from Mr. Webb's statement takes no account of the 
10 Ib. higher pressure of the compound. But it was 
soon found that the ‘“Compounds,”’ to which the 


Experiment, though with smaller high-pressure cylin- 
dlers, belonged, could not keep time with the main line 
therefore relegated to lighter 
Crewe and Holyhead, and 
and Manchester. Eight of the on the 
London road, from a copy of a Crewe sheet, 
which the writer possesses, burnt 33} Ib. of best Welsh 
coal per mile. The loads were not given, but they 
certainly at that time— January, 1885—dlid not exceed 
an average of 11 six-wheeled coaches. On the Crewe 
and Holyhead road, including runs to Manchester, 
there 13 engines, which averaged 31.4 1b. per 
nile with lighter trains at slower speeds. Two engines 
at Rugby, which worked heavier trains in the same 
link the * Precedents,” burnt 37.6 Ib. mile. 
They very often lost time with their trains, and would 
frequently drop 2 and 3 minutes on a 40-mile run at 
a booked speed of 48 to 50 miles per hour, with nine and 
and ten coaches, without 
apparent cause than a rooted objection to running 
hill. Apparently, on reaching about to 
58 miles per hour they generally remained at that, 
though there of 61 
per hour being attained for a mile or two 


and were 
trains, chiefly between 


expresses 
Crewe class 
coal 


were 


ais 


any 


down 55 


were rare instances or 62 miles 


The much more powerful * Dreadnoughts ” super- 
For 
a few years they were worked extremely hard, running 
from to 158 and back every 
day, with two sets of men, who worked on alternate 
In this respect Mr. Webb certainly did not 
spare the engines, though they were otherwise nursed 
Their 
performances on the road were what the writer ven 
streaky,” that is they sometimes made 


seed the above engines on the main line trains. 


Crewe London, miles, 
days 
and provided with the very best Welsh coal 


tures to term ~ 
a good run, and at other times, by no means infre 


quently, did not. The following table, from one 
of the writer's note-books, illustrates his meaning: 
Approx. Booked Actual Time 
Kangine Kus Mule load peed speed, gained 
tor mop.h m.p.h lost 
*Willesdet t 
Northampton 60 ii ‘ 7 147 
mid Northampton 
to Bletchle ” it 4.4 +] | 113 
oS Bletchley t 
Willesden tit 135 18.38 >. 25 1 53 
" Blisworth t 
Bletchley it 135 16h. 14 j 120 
mae Bletchley t 
Willesde: ii! 135 ie 38 48 ow 
135 Northampt " 
» Willesden 60 jem i i 9.36 7 ; 
wes R ugby to 
Crewe 75] 155 7.0 KK. 2 1s 
* Bad signal check, Bletchley 


The carriages in practically all cases were six-wheeled, | 


with the exception of the last run from Rugby t« 
Crewe, when there were five eight-wheeled and five 
six-wheeled vehicles. 


In later years the “ Dreadnoughts ” improved. 
Rous-Marten once timed No. 643, Raven, with the 
down Scotch express and 190 tons, practically all 


eight-wheeled stock, from Willesden to Rugby, 
77 miles in 85 min. 20 sec., of which 2 min. were lost 


Starting from Rugby, 
miles, was passed in 53 min. 9 sec., 


owing to a bad signal check. 
Stafford, 50} 


and Crewe, 75} miles, was reached in 78 min. 56 sec., | 


in spite of a slight check at Betley. If the net time be 


taken at 77 min., the average speed was about 
58.6 miles per hour, with a maximum of 72 miles 
per hour down the Whitmore bank. 


511, Achilles, the 90]-mile run from Preston to Carlisle 
was done in 100 min. with a load of about 
160 tons. The distance of 584 miles from the Preston 
start to Shap Summit, including the ascent of the 


3 sec... 


Grayrigg and Shap banks, was covered in 69 min. 
22 These were the best of a series of actual runs 
and though the same authority had a number of other 
good records with these engines, he also had, as he 
informed the writer, some very indifferent runs. 

The coal consumption of the forty engines, as given 
officially, averaged 37.7]b. per mile for a mileage 
varying from 210,000 to 340,000, mostly on the main 
line between London and Carlisle, but the loads were 
not stated. 

The “ Teutonics”’ with 7ft. wheels 
more reliable, and several of them did really good 
work during their career. They were lighter on fuel 
than the “‘ Dreadnoughts * and averaged 35 Ib. per 
mile at distinctly higher speeds. The record of the 
Jeanie Deans, No. 1304, was officially given 
32.4lb. per mile during the first 193,500 miles. 
From January, 1891, until August, 1899, this engine 
worked the 2 p.m. Scotch dining car express from 
Euston to Crewe, returning with the corresponding 
up train. The usual load varied from about 250 to 
300 tons, and good time was generally maintained. 
The down train was timed at a rate of just under 
50 miles per hour, and the faster up train at 52.3 
miles per hour. With the former and a load of 256 


Sec. 


were much 


as 


signal slacks or other | 


tons the run from Willesden to Rugby, 77} miles, was 
done in 91} min., or 1} min. under time. The maxi- 
mum downhill speed was only 67.1 miles per hour 
for a single mile, but on the uphill climb to Tring at 
1 in 330 the speed did not fall below 42} miles per 
hour. The best recorded performance on the up train 
was a run from Nuneaton to Willesden, 91§ miles, 
in 101? min. with a very heavy load of 263 tons. 

An equally famous engine of the ** Teutonic ” 
was No. 1309, Adriatic, perhaps the best of all Webb's 
three-cylinder compounds. This engine was often 
employed on the 1895 racing train to Scotland 
(8 p.m. from Euston), which had been lightened to 
four eight-wheeled coaches and one six-wheeled van. 
From Euston to Stafford, where a special stop for 
water had to made owing to one of the water 
troughs being out of order, the time for the 1324 miles 
was 127 min., at a rate of 63} miles per hour. Par- 
ticulars of this run were given in THE ENGINEER 
of August 30th, 1895. The same engine ran from Crewe 
to Rugby L170 at 
average speed of 56.2 miles per hour. The coal con- 
| sumption of the Adriatic during a mileage of 220,000 
lto 1894 was, according to the official figures, only 
31.3 1b. per mile. No. 1306, Lonic, ran 708,546 miles 
| to the end of September, 1904. Nevertheless, there 
| must have an unpublished “something” in 
all the three cylinder compound 
| engines, for very shortly after G. Whale, who had 
| had the engines under his charge as running superin- 
tendent, succeeded F. W. Webb, he immediately pro- 
ceeded to scrap the lot, including even the “ Teutonic ” 
Between 1903 1907 all Webb's three- 
cylinder compounds disappeared 


class 


be 


with a train weighing tons an 





heen 


connection with 


| class. and 


| 
| 
| 
| 
| 








| 


The Lake Truzzo Hydro-electric 
Works. 


Tue Lago di Truzzo is one of the more important 
of those Alpine lakes which lie at high altitudes. It 


add to the supply to the Mesa plant, which receives 
water derived from the Liro torrent at Campodoleino 
at an altitude of 1050 m. The Truzzo reservoir will 
have a capacity of 15 million cubic metres, attainable 
by building a masonry gravity dam, 20 m. high, 


which will raise the level of the lake to alt. 2080. 
The water will be drawn off by a tunnel at alt. 2030, 
utilising a depth of 30 m. below the original, or 50 m. 


below the future lake surface, the volume available 
in the latter case being nearly 10 million cubic metres 
The tunnel will be 1750 m. long, and will convey the 
water, under pressure, to the head of a pressure pipe 
1616 m. in length, at the foot of which will be situated 
the central station of Saint Bernard, at alt. 1044. 
The total head will be 1036 m., a stand pipe or its 
equivalent at the head of the pressure pipe giving the 
lake surface head tunnel friction. At 220 m 
from the inlet to the draw-off tunnel there will be a 
chamber furnished with control sluices, by means of 
which the water may be passed along the remainder 
of the tunnel or may be run off, by a tunnel about 
100 m. long, to the bed of the Truzzo, 
tributary of the This stream provides an 
important link in an interesting combination, for the 
Saint Bernard station will be situated on its bank, 
where it crosses the derivation canal from the Liro 
torrent. Thus, after having been utilised at the Saint 
Bernard station, the tail water will be available for 
In order to utilise 


less 


: 
which is a 


Drogo. 


the replenishment of this canal. 
also the surplus water flowing down the Truzzo and 
the Drogo, as well as that flowing from their catch- 
ments the Saint Bernard station and below 
Lake Truzzo, a dam will be built across the Drogo, 
a little above its crossing of the Liro-Mesa canal, 
to which a short channel will conduct the water. 

The works of the Truzzo project were begun in 
June of last year with the immediate object of lower 
ing the lake surface, by drawing off 5 million cubic 
metres of water, in order to facilitate the building of 
the dam. To this end, it was necessary to complete 
the tunnel as far as the chamber at metre 200, and 
the short diversion tunnel. Contrary to what usually 
happens in such cases, there was no infiltration at 
first, and very little when the head of the tunnel was 


above 


The tunnel was 



























|jhas a catchment of 10 square kilometres in the 
mountains between the basin of the Ticino to the nearing the bed of the lake, which is here covered by a 
| west, in Switzerland, and on the north-east that of blanket of mud, dense by reason of the water pres 
ithe Lire. of which the river Truzzo is an affluent. sure, and some 70 em. in thickness. 
Before the water was drawn off-—-in the manner given an upward tilt as it approached the bed of the 
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DIAGRAM iLLUSTRATING THE TRUZZO HYDRO-ELECTRIC SCHEME 


| L’ Energia Elettrica—the surface of the lake was at an 
altitude of 2060 m. On each of three of the small 
streams flowing into it there is a small lake, the respec- 
tive altitudes of which 2523 m., 2545 m., and 
2437 m. The altitudes of the passes leading out of 
this small catchment range from 2400 m. to 3000 m. 

The greatest depth of the lake was 75 m., the area 
of the waterspread nearly 310,000 square metres, 
and the volume of water about 8 million cubic metres. 
At the upstream end of the lake there is a plain, the 
dominating factor in a group of natural conditions 
which the Italian engineers are skilfully and boldly 
exploiting. The plain has a very considerable area 
at levels below alt. 2061.5, or only 1.5 m. above the 
original lake surface, thus making it possible greatly 
to increase the area and volume of this natural re- 
servoir, while position, the favourable topo- 
graphical and geological conditions and a good pre- 


are 


its 


cipitation make it a very favourable case for the 
development of hydro-electric power. Both the 
lake bed and the natural outlet are formed of a 


prevalent rock typical of these alpine massife, “* gneiss 
ghiandone,” one of the strongest and most compact 
of the rocks of the Italian Alps. 

The Societa Elettrica Interregionale Cisalpina, 
acting on a report by Prof.-Ing. Novarese, has begun 
works the object of which is to convert the lake into 
an important reservoir, which, in conjunction with 





other proposed reservoirs in the Spluga Valley, will 


With engine | described by Ing. Albert Bordini, in a recent issue of | lake, so that the eventual inlet might be about at 


right angles to the surface of the ground. The exist 
ence and thickness of the mud were proved by bores, 
a jet of water which resulted in one case being self 
stanched with the mud. The sound nature of the 
rock facilitated the dispositions the break- 
through of the remaining rock wall, some 2m. The 
rock face, a square of 1.85 m., with w il rounded 
corners, was bored with forty-six holes of 40 mm. 
diameter. The cartridges, of gelatine No. 1, were 
35 mm. in diameter and 200 mm. in length, the total 
quantity of the explosive being 115 kilos. The quan- 
tity of rock smashed was about 12 cubic motres, the 
calculation being 9.6 kilos. of explosive per cubic 
The cartridges were all exploded at once, 
The explo- 


for 


metre. 
detonators and wires being duplicated. 
sion was immediately followed by a rush of water, and 
the occasion provided an opportunity for a large 
scale test of discharge calculations. 

In the first 156 min. the level of the lake was lowered 
60 em.. the volume of water drawn off being 186,504 
or at the rate of 19.92 cubic metres 
per second. In the calculations, the coefficient of 
friction in Bazin’s formula was taken as 1.7 (metric) 
for rough, naked rock. From four equations, and sub- 
stitutions, the value of 19.19 cubic metres per second 
was obtained, comparing with the figure 19.92 as 
actually observed. The whole quantity of 5 million 
cubic metres was drawn off in 131 hours, or an average 
rate of discharge of 10.6 cubic metres per second. 


cubic metres, 
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Main Line Railway Electrification. | 
| Table II.) The energy supplies for the first group were 
| also agreed upon. 


By Sir PHILIP DAWSON, M. Inst. C.E., &c., Consulting 
Engineer, and 
S. PARKER SMITH, D.Sc., M.1.E.E., Professor of Electrical 
Engineering, Royal Technical College, Glasgow. 


No. VII.—AUSTRIA.* 


1. Historical : REASONS FOR ELECTRIFICATION. 

Tue chief developments in main line electrification 
work in Austria are of fairly recent date, although 
problems in this connection have been studied since 
1891. In the latter year the Austrian Railway Admin- 
istration began upon an investigation of the Arlberg 
Tunnel problem. Since 1905 these studies have been 
carried on by a special department, which acquired the 
rights for the necessary hydro-electric power stations. 
But while the earlier plans for electrification were 
based upon comparisons between working costs for 
electric and steam haulage, the coal scarcity during 
and after the war compelled the Austrian Republic to 
consider extensive electrification in order to be inde- 
pendent of imports for fuel supply. Of the 15 million 
tons of coal required annually in Austria, under normal 
conditions, only 16 per cent. can be obtained inter- 
nally, and at this rate the deposits will be exhausted 
within twenty years. By electrifying the railways and 
factories with energy obtained from water-power re- 
sources, @ very considerable economy in coal can be 
realised. 

The annual consumption of coal on the Austrian 
railways, based on the 1913 traffic, amounts to 
4,410,000 tons, of which 73 per cent. is required by the 
Federal lines, and 21 per cent. by the Southern 


of other lines, the electrification of which was recom- 
mended after the completion of the first group. (See 


These plans included bulk supply 
from private stations and the erection of railway 
hydro-electric generating stations at Spullersee near 
Danéfen on the river Stubach, and on the river 


Taste II.—Lines to be Electrified Later. 


No. of Maximum 


Length, 
tracks. grade, 


l.ine. km. 


Gloggnitz—Miirzzuschlag 
WO6rgl-Innsbruck 
Innsbruck—Brenner 
Vienna—Linz—Salzburg 
Amstetten-St. Michael 

St. Valentin—Klein Reifling 
Hieflau—Eisenerz ee 
Eisenerz—V ordernburg 
Linz—Selzthal ‘ 
Wels—Passau _ 
Selzthal—Bischofshofen wi 
St. Michael-St. Veit a.d. Glan | 
St. Veit a.d.G.—Villach 

St. Veit a.d.G.—Klagenfurt 


80 
60 
40 
313 
182 
67 
14. 
20 
104.5 
8! 


Total 


Mallnitz, near Obervellach, as well as the extension of 
the existing railway generating station on the 
Ruetzbach. All these lines are shown in Fig. 1. 
Assuming the work to extend over twelve or 
fifteen years, it would be necessary to electrify an 
average of 145 km. or 115 km. per annum. 
Among the chief advantages of electric traction, 


safety accrues from the possibility of making any par- 
ticular section dead in case of emergency. Useful 
traffic can replace the fuel traffic no longer required 
for the railway service. Few electric locomotives need 
to be turned round, thereby leading to a saving in time 
and trouble. Economy, however, can only be shown 
on lines with a sufficiently dense traffic. 

There is a number of formerly privately-owned 
lines running in Austria, but most of them are purely 


Tasie IIIl.—Privately Electrified Railways. 


Date Line. Length System. 
opened. 
km. v. ~ 


1910 |*St. Pélten-Maria 
ere 
3 |tIinnsbruck—Reutte 


Vienna—Pressburg 


91 
102 
68 


Single phase, 6,600, 25 
Single-phase, 15,000, 164 
Single-phase, 15,000, 163 


1912 
1914 


in Germany (Bavaria). 


local in character and partly of narrow gauge. The 
chief of these—-which are now run by the Federal rail 
ways—are shown in Table ITI. 


* Gauge 0.76 m. t Runs partly 


2. CHOICE OF SYSTEM. 

In view of the dev elopments in electric traction 
since 1916, the system of electrification to be adopted 
in the proposed schemes was investigated, and was set 
out in the report passed by the National Convention 
on July 23rd, 1920. The following is a brief summary 
of the evidence and the conclusions therefrom : 

(a) Rolling Stock.—From the point of view of train 
haulage, both the direct-current and single-phase 
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Railway—Siidbahn—which has now been united 
with the Federal lines. By electrifying all the rail- 
ways the total coal consumption would be reduced by 
about 25 per cent.—-3} million tons—with a conse- 
quent improvement in the economic situation. 

On July 23rd, 1920, therefore, a proposal by the 
Austrian Government for the electrification of certain 
of the Federal railways was adopted by the National 


FIG. 1—MAP OF ELECTRIFIED LINES IN AUSTRIA 


over and above that of coal economy, may be men- 
tioned the possibility of obtaining economically higher 
average speeds, partly by increasing the running 
speeds, and partly by increased rate of acceleration. 
Much is gained by obviating the stops necessary for 
water and fuel, especially on long journeys, while the 
removal of the tender permits an increase of useful 
load. This is particularly important in view of the 


TaBLe I.—Lines Electrified or under Conversion. 


Length, 
km. 


Innsbruck- Lindau 
Feldkirch—-Buchs .. . 
Bregenz-St. Margrethen 
Total for western group 

Salzburg—Schwarzach St. Veit 
Schwarzach St. Veit-Worgl. . ‘ 
Schwarzach-Spittal Millstattersee 
Spittal Millstattersee—Villach 


Total for eastern group 


Stainach Irdning—Attnang Puchheim 


No. of 
tracks. 


Energy 
per annum 
at station, 
millions of kWh 


Gross traffic 
in 1913, 
millions of 
ton-km. 


Max. 
turbine 
H.P. 


Maximum 
gradient, 
° 





1.6 . 
0.9 J 


32,000 


32,000 


423.0 
169.0 
76.4 


48,000 


48,000 


6,000 


1046.4 


111.2 


25.2 





Convention. The works begun under previous Acts 
were to be continued, so that, if possible, by June 30th 
of this year, the lines shown in Table I. should be 
worked electrically. The proposals included a number 


* Nos. L., II. and III. (Switzerland) appeared June 6th, 13th 
and 20th, 1924; Nos. IV. and IVa. (Scandinavia), appeared 
January 23rd and February 6th, 1925; Nos. V. and V1. (Ger- 
many ) appeared June 5th and 12th, 1925. 


need for fewer and heavier trains in consequence of 
coal scarcity, labour costs, repair delays, &c. * The 
higher speeds and heavier trains permit a greater traffic | 
in ton-kiloms. and relieve the congested single- 
tracked liries, or postpone the necessity of dotble- 
tracking. The removal of smoke, rust and gas troubles | 
is a great advantage, especially in the West, where 
there are so many tunnels. A certain increase in 


| the high line voltage possible. 
| of equipment, three-phase is the most favourable and 


motors present desirable characteristics, whereas the 
three-phase motor must run at a practically constant 
speed, irrespective of load or pressure of supply. Speed 
control is most easily obtained with the single-phase 
system by means of transformer tappings ; the direct- 
current machine needs complicated series-parallel and 
field-weakening devices, while the three-phase motor 
is controlled by cascade connection and pole changing. 
In neither of the two latter systems can easy speed 
gradation be obtained without the use of resistances. 

The energy consumption at starting is least with the 
single-phase motor, since it has no rheostat losses ; 
sparking at the commutator, however, is a little worse 
than with the direct-current motor. The starting 
torque in the series motors is dependent on the current 
only ; with the induction motor the torque is depen- 
dent upon the square of the voltage. For this reason 
less voltage drop in the lines is allowable with the 
three-phase system. 

Series motors can operate together with a_ better 
load distribution than induction motors. Line voltage 
is restricted with direct-current operation, but with 
alternating-current—and more especially single-phase 

the line pressure is made independent of the 
motor voltage by the provision of a transformer. 

From the standpoint of mechanical construction 
and simplicity, three-phase rolling stock is very advan- 
tageous, particularly through the absence of the com- 
mutator. Efficiency is highest with direct-current, 
being 6 to 8 per cent. higher than with single-phase. 
Current collection is best with single-phase owing to 
For weight and cost 


single-phase the most unfavourable, direct-current 


coming between the two. 
(b) Contact Lines : Sub-stations.—The necessity for 











21, 


1925 


Ava. 
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two overhead lines in the three-phase system, and the 
low-pressure with consequent heavy currents in the 
direct-current system, render these systems inferior 
to the single-phase system with regard to contact lines | 
and track returns. Interference with communication 
cireuits is greatest and most troublesome with the 
alternating-current systems. An important point is 
the fact that the alternating-current systems need 
only static transformer sub-stations, as opposed to the 
necessity for rotary machinery with direct-current. 
The between sub-stations may be much 
vreater with single-phase operations, with the result 
that the cost of equipment of lines and sub-stations 
is least with this system. 


distance 


(c) Transmission Lines. The overall cost of the | 
transmission from power station to contact line is | 
least with single-phase and greatest with direct | 
current. | 

(d) Power Stations._-Three-phase generators——for 
three-phase and direct-current railways— are about 
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FIG. 2 PROFILE ARLBERG RAILWAY 

33 per cent. better utilised than single-phase, and the 
whole power station equipment, in spite of the three 
pole switchgear, is cheaper. 

(e) Complete System For overall efficiency between 
yenerator shaft and locomotive wheel rim, the single 
phase system averages 60 to 68 per cent., against 47 to 
61 per cent. for direct-current, and about 45 per cent. 
for three-phase. The overall costs differ very little. 

It that from the same data different 
conditions require different solutions 
of advantages and disadvantages given above must 


is significant 
Thus the series 


be considered with regard to the ruling conditions 
The Austrian Commission came to the conclusion that 
the svstem best suited to home conditions was the 


«~ Imto, 


conditions : 


conversion 





Table 1. 


motors, 











toget he 


for subsequent electrification 


s 
0°24m to 039m 


to regeneration of energy, robust mechanical construc- 
tion of the traction 
direct-current system is not advantageous for Austrian 
it is also a practically untried system in 


&ec. The high-tension 


4’ with those intended 


as shown in Table II. 
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single-phase system for the entire layout, with a mean 
voltage of 15,000 volts, and frequency of 
The decisive advantages leading to this 
conclusion are :—-Simple overhead line construction, 
simple and cheap transmission and conversion, good 
speed regulation of the rolling stock and adaptation to 
various traffic densities. The disadvantages—chief of 
which are the weights of the generators, transformers 
and traction motors, the less simple construction of 
the motors, and the liability of interference with com- 
munication circuits—are not decisive. Moreover, re- 
cent developments in split-phase locomotives have 
given the single-phase system most of the advantages | 
when required of the three-phase system with regard | 


line 
162-cycles. 


Taste IV. 


Insulation 
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CONTACT LINE CONSTRUCTION ARLBERG TUNNEL 


and the chief privately-electritied lines 
General data are given in Table VI. 
1925, the following lines were running electrically 


—Lines with Electric Operation, 


Line. 


Iunsbruck—Bludenz 
Stainach 
Puchheim 
Innsbruck—Reutte 
St. Pélten—Mariazell 


Totals 


Irdnung - 


Attnang 


Swain 


Table LIL. 


On May 10th, 
10. v. 25, 

Route 
length, No. of 

kin. locomotives . 

161 57 

107 

106 9 

110 14 

484 su* 


* Including those ordered, 


4 (A). AusTrian FeperRaL RAILWAYS : ARLBERG AND 


VORARLBERG RAILWAY. 


The Arlberg and Vorarlberg Railway comprises the 





Europe, and is more costly than the low-tension direct- | lines west of Innsbruck :—Innsbruck—Lindau, Feld- 
current system. kirch-Buchs and Lauterach-St. Margrethen. The 
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FIG. 4 ELECTRIC LOCOMOTIVES 
For transmission voltages of 50 to 60 kilovolts total route length is 236 kiloms., and all is single 
suffice, or, in a few cases, 110 kilovolts. track except in the Arlberg Tunnel. (See map, Fig. 1.) 
Running west from Innsbruck, the line keeps to the 
yy . —_ e > . > Py » " 
EXTENT OF THE PRESENT ELECTRIFICATION Inn Valley as far as Landeck, where it branches off, 
The map—-F ig. 1-—— shows the lines in operation under climbing the Alps to the summit at the Arlberg Tunnel, 


which is 10.3 kiloms. long. The descent is made in the 
Valley of the Alfenz stream, a tributary of the Rhine. 
The gradients in the mountain section of the line are 
very severe, ranging from 26 to 31.4 , with curves 
of small radius. The greater part the tunnel 
double track——has a gradient of 15 The traffic is 
9300 tons daily in 1923--while the difficulties 
increased by the restriction of axle loading to 
14.5tons. Fig. 2 gives a profile of the tunnel section. 
The electrical equipment of the lines began in 1920. 
The power supply will be drawn from two hydro 
electric stations-——Spullersee and Ruetzbach—running 
in parallel. The former is situated near Dandfen, in 
the Alfenz Valley, and is fed from the Spullersee in 
the hills above, at a head of 800 m., by a 1.8 kilom. 
This high-pressure station will 


of 


heavy 
are 


tunnel and pipe line. 
eventually be equipped with six sets of 8000 horse- 
power each. Three of these sets have been installed. 
The generators are rated at 3000kVA normal and 
7500 kVA maximum, at 6000 volts terminal pressure 
and 333 revolutions per minute. Ten per cent. over- 
compounding is provided. 

The Spullersee station will deal mainly with peak 


loads ; the bulk of the load will be fed from the Ruetz- 
bach power station, which takes water from the 
Ruetz stream, near Innsbruck; Ruetzbach already 


supplies the Mittenwald Railway —see section 4 (EF). 
The head is medium— 180 m and there is no storage. 
For six months of the year, 9000 horse-power is obtain- 
able, and at of flow about 3500 horse- 
power ; the mean yearly horse-power is 6700. Since 
1912 two turbine sets of 4000 horse-power each have 
been working at 3000 volts 15 cycles. In consequence 
of the new standard, the frequency has been raised 
to 16% cycles, and the pressure to 3300 volts, but 
neither the Pelton wheels nor the generators have been 
altered. For the Federal Railway supply, an addi- 
tional 6-pole generator has been provided, working 
from a double Pelton wheel turbine of 8000 horse- 
power. The transformer for this set is rated at 4000 
kVA, with overloads of 7500 kVA for five minutes, 
having a 3000/50,000-volt ratio. The Ruetzbach 
Station is coupled hydraulically with the river Sill, 
which runs near it, with the result that adequate power 
has been made available. The extensions include 
increasing the water tower capacity from 3000 to 
7000 m’, and the construction of a new pipe line. 

The Innsbruck—Lindau Railway is fed by six sub- 
stations, Zirl, Roppen, Flirsch—between Landeck 
and St. Anton—Dandfen, Feldkirch and Lauterach. 
The Danéfen sub-station is a part of the Spullersee 
power-house. The equipment of these sub-stations is 
given in Table V. 

The high-tension 
55 kilovolts ; the 
power station with 
nection made with 


times least 


transmission line voltage is 
line connects the Ruetzbach 
Spullersee Station, and con- 
all the sub-stations. As 


18 
















































ez ‘oseqd-< 
TH OO8 ‘Stes 
se“y z 430d is’ 
NULOAITA-ONUAN] 
yooquaqns J 
‘e207 B10N07 
3 10 
dH OOOT “S)e8 
Ve yonasqsauat i 
WHULOAIA-OUGAH 


{2 to 


10d 
seyd-a 


Cz 


{/40PUuafOaH) 49qG0 
4aqQyo4iy 
8 
LaUmsofeudDds J 





i} 

}9no suns op 

4A dus our, qorquoo 
yee) DIS’ 
sauat 4 


(*,rw 


iIped 


' iol UWlOdy 8 
Hoe’oT 38 PRIPeMIpOS 


S805) 28 Durpoey 4 tC] 


P 
wuUeT A 
HOST uroEg 


osuqd 





16 9R]) SUOTZ008 








ivwullory 
AY 


IO} TaLODIA 


OORT 

So, ‘eseyd 
OOOr “SS F 
u ‘prey “Ul ORT 
uBlysny | 
A TI-OUGAH 


1a ' 
yooqgziny 


wy IS! 
‘yey eorayey 
soln mg 
fIUAOJRUDA J 


ray) 
a1ney 





Daas 

‘O'V boyey "n 

W4dsts HIOMSIEIIZLIYY OTT 
: (OMLOWIS-OUMA 


Loqu sev 
‘Pre puv yovqnis KW 
NIHLOG aAH 19euUoD 


pue yor ws 


dH O00€ “838 F 

Ul OOE prey 2pduppY Jy 

A'H 0008 “#308 € 

Ul OTG prey ,*ul iyyrug 

tI ova iS yooqnig 
IULOWIA-€ 


He is-qns ¢ oy} pure 
1IQDeT0-oOapAy 
ee pue y 


vull AY 


SuOT} RIS 


urdes 
*S1[0A O00E 
sJoqrioues 
dH 0008 
J aqnop | : Aemprey 
q|4y 10) queudimnbsy 
tu Ost VE Dqzyany 
urd'a 
‘e4JOA 
v[duts J SI 


spol 
“VAM OO00F 
eseyd-oturs jod youre 


BILG [IY 


UIE (GL ‘zt 
P ueyouRr(- 
19AQ) ;° 

uesuwy 
IN Yost 
yore 


Yossi -yoepur’y 
ydeoxe ‘ood yore 
, UME OG UOTI0e8 
spouted fay 
‘esuyd 
OOGL *xvul) WAX 
“dH 0008 ‘#08 9 
Ul (OR | 2a84ayndg 


THLOAT 


s8019 suoy 
ulody pe} 
*‘(jeuuny, DIO UY 
*SUOTZRIS-qI ut qdeoxe) Avm 
srojndg -jrwa oyy episeq 
MyoeUuuYe, uns seul, Aurps A | 


ouly uotrs 
sttusaesy cseyd - ofuis 
Ai ¢¢o # 
xs oy} p 
{-OUGA H ) ‘youqziny 


qnus 
(VAY 

OO0k 
Tete 


\Tdd OS YAMOd 


VIU4LSoyV 


10 
ue} 


uBey\ 


Has Jomod 


Furpeey 


mids 
‘sanyo yy 
tajsobfoy 
suo0tD se 
4 IULAOLRUDA 1 


/,opuaea 
“ zp y OH 
‘yong 
ysfoyosig 
“utayjoy] 
eons 
UsOfeuUDA L 


VAM 
YID4sanNo'y] 
VAM 
YOAt YP] ad 
VA 
vafoung 
VA 

VELSAI A A . - 

VA ‘ 

0061 £ uaddoy pe 

VA 0061 £ ° 2417 : 
#uotD Is 


LPUAO{SUDA T 


HOG T 


Hoel 


OOS 


7) 


yqynod 


OF 


WU OOT 
ddoo * 


poom 


qnes NIE] [AAI 


sjutod 
Zur 
pee} 
jo 


“uoNnRTNsuy] 





‘UONDwoYyi4jIa) Y honpoy any uipyt 


N ] 


NOILVOIALYLOATS 


M jowju0s saddo,y 


if 


1 


: jouuny 


qeo ieueqRo jax 


ad hy 


ANTT LOVINOO 


Ubi Pp 


spoliod 
fol 
‘STOA 
o0o'eT 
‘oR yd 


. ut 


er ae 


H00'°ST 
‘osvud 
-apsug 


ds 
oyqe yrea 
- MOT]R jo 
“xelLy od ne 


\ouenb " 
-oa] 

“ADUAIOA 

yUedIN,) 





“LA ata 7 


AVM TIVY 


’ 4 nd 

mur ny 

upay 
vUIRIS Ff 


YOTTEA 


TAINGZByS 


WIPE Isa 


VOY ADB Y 

is ZUIDIIE] 
stong 

MPRA 
nUpury 
iqeu 


qavso A 


put MIegay 


uoTjoeay 
MIJIOO 
10} 
petiodo 
eyed 


Ipea 
ano 


WW 


jUeTp 
ALP Ps) 


XBIY 











.GINEER 185 





4 
< 











16 


S 
1 


AUSTRIA 


sow 
70 
wo 
7.000 
8.400 


IN 


(max 





O8w 
8.80 
7.000 
4,140 
4.600 
7.700 
0.700 


Po.000 


“oo 


TION 


ow 
gi) 
B00 
600 
agn 


¥ 
H 


Lo« omotlives 


alo 














CTRIFI 
Electric 


. 
4 


L, 


fustrian 


I: 
Vil 


lABLI 


RAILWAY 


* 
4 


N 
Weight 
quiy 


L 
Adhes 


A IN 


4 


M 


Drivi 











iazell R 


Mar 


nwald Railwa 
l'r 











1 


a general rule the line is composed of two 
| wires of 50 square millimetre cross section, but 
| between Flirsch and St. Anton, and between Spul- 
lersee Station and Langen the cross-section is in 
creased to 70 square millimetres. The line runs besick 








Paste \ Sub-stations, Arlberg Railway 
iv}4eAU0O | 
munya 
Kamoy Pransformer No. of Eventual 
Sub-statior capacity, kVA trans capacity, kVA 
formers 
Normal. Max.* Normal Max.* 
Zirl : 1,900 7,600 2, later 3 5,700 22,800 
| Roppen 1,900 7,600 2, later 3 5.700 22,800 
| Flirsch.. 2.400 9,600 2, later 4 9,600 38,400 
2 . , Dan jdfen 2 400 9°800 2. later 4 9.600 38,400 
wpaad | Feldkirch 1.900 7.000 2, later 3 1. 700 22 B00 
| Lauterach 1,900 7,600 2, later 3 | 5,700 
* For one minute 
the railway as far as the Arlberg Tunnel ; here it is 
carried on special iron masts over the pass, reachimg a 
~ height of 2040 m. above sea level The snow here is 
- |often 3 to 4 m. deep, while storms make the line 
sometimes imaccessible. Hence the yreatest care 1 
. “x given tothe construction over the pass. The conduc 
S = | tors are increased to 95 square millimetres cross-section 
“s of bronze, with a breaking stress of 60 kilos. per square 
millimetre, and on each pole there is supported a 
‘ . 50 square millimetre steel earthing cable of 70 kilos 
. > per square millimetre breaking stress. The average 
| span is 140 m., the maximum 226 m. 
_ Feeding lines from the sub-stations run alongside 
. ee | the track. They are double, and of 50 square milli 
am 1A metres cross-section each, except on the mountain 
| line between Bludenz and Landeck,.where 70 square 
millimetre wires are used. 
= The overhead contact line is partly of A.E.G. and 
partly of S.S8.W. construction. The latter, which is 
= used between Telfs, near Zirl, and Langen, is built up 
C | of a 50 square millimetre steel catenary cable, with 
| steel auxiliary wire (33 square millimetres) and hard 
= drawn copper contact wire (100 square millimetres), 
" ‘ . and double-cup type insulators. The overhead equip 
: : = | ment in the tunnel—see Fig. 3—is very difficult owing 
™ a - to the small clearances, the steam traffic and poor 
5 ventilation. There are altogether 390 points of 
- support at an average distance of 25 m. apart. For 
ys each track two 65 square millimetre contact wires 
: are provided 
- Three locomotive types-—Fig. 4 and Table VII 
: will be used for the Arlberg lines :—--(1) A series of 
- seven passenger locomotives of a 1 ¢ Cl axtk 
arrangement. They are intended to haul 320-ton 
ie passenger trains at a minimum speed of 45 kiloms 
' per hour on the 31.4 gradients. The maximum 
‘allowable speed is 65 kiloms. per hour. The loco 
> motives can negotiate curves of 150 m. radius, and 
' are built to the limits of 14.5 tons per axle and 6.% 
tons per metre run between buffers. These limits 
; - necessitated the bogie construction employed ; each 
: = bogie is driven by means of two single-phase motors 
= : through a gear wheel, and thence by connecting-rods 
am direct to the road axles——-see Fig. 4. The bogies are 
: s uwticulated and carry the buffers and draw gear 
: = ‘ Each of the traction motors has an hourly rating of 
mn S 600 horse power at 540 volts. The locomotives 
z ™ » | develop a tractive effort of about 13,000 kilos. at 
= = 50 kiloms. per hour, corresponding to a_ hourly) 
- : rating of 1850 horse-power at the wheel rim. The 
e = 5 | total service weight of each locomotive is 115 tons, 
= - of which 87 tons is utilised for adhesion. 
= (2) Twenty goods locomotives, E type. These 
- - "| have five coupled axles, three being driven by tram 
- ti a“ suspended 490 horse-power neutralised series motors. 
: . The maximum speed is 50 kiloms. per hour. The 
S locomotives are intended for heavy goods traflic on 
mountain and semi-mountain tracks, the maximum 
® < tractive effort being 17,500 kilos., with a 1: 6 gear 
~ Zz ratio. The total service weight is 72.5 tons 
(3) Twenty passenger locomotives, with | C 1 axle 
arrangement. The drive is from a twin motor geared 
- at each side to a jack shaft situated between two of 
a = | the coupled axles. By means of multiple-unit control, 
7 two of these locomotives can be coupled to give a 
double locomotive controlled from one of the cabs 
for use on mountain lines. The one-hour rating of the 
locomotives is 1360 horse-power. Different gear 
ratios enable maximum speeds of 70 and 80 kiloms, 
per hour to be obtained. 
Rectifiers. 
No. \ 
ae a4 Or the various kinds of rectifiers available for 
: charging small accumulators for wireless and other 
- purposes, the Tungar rectifier is now one of the most 
popular Many are familiar with the rectification 


| properties of the ordinary two-electrode thermionx 
valve, which 1s used on an extensive scale for the pro 
duction of high-tension direct current for the valve 
oscillators in wireless transmitting sets. hes 
| thermionic rectifiers utilise the phenomenon of elec- 
tronic emission from a hot tungsten filament. If the 
| filament be made to serve as one electrode in a high|!y 
evacuated bulb, in which there is also a cold electrode 
| 


* No. LV. appeared August | 4th, 
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having a potential with respect 
filament, electrons will flow from the hot 
to the cold electrode. But if the latter, which is often 
termed the plate, be made negative, the electrons | 
emitted ly the filament will be repelled by the plate, 
and the flow will If, then, an alternating | 
pressure be applied across the valve, electrons will 
only flow during the half cycle, when the plate is 
positive and the current therefore rectified. On 
account of the fact, however, that high plate 
voltages are needed to make these valves 
more than a few milliampéres, they 
for charging accumulators of ordinary capacities. 


positive to the 
| 


filament 


cease. 


Is 


pass 
unsuitable 


A 


are 


FIG. 33. -TUNGAR RECTIFIER BULB 


space charge ts set up around the hot cathode by the 
electrons, and their flow to the anode is limited. But 
by the introduction of an inert gas, particularly argon, 
the bulb by the 
impacts of the gas molecules with the electrons ; the 
result being that the space charge is neutralised by 


mto positive tons are produced 


the positive ions to such an extent that the pressure 
necessary to maintain a given current is reduced to a 
volts. 

Che construction of the Tungar rectifier will readily 
be understood from Fig. 33, where A is the filament 
| 
| 
| 
| 
| 


few 


and B the graphite anode, which is connected to the 
terminal on the right of the bulb, the filament being 
supplied with current through a screw lampholder 

as shown on the left of the bulb, which is filled with 
argon at a pressure of about 3 to 8 em. of mercury. 


~ 
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| the larger wireless batteries, 
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FIG. 34--HALF-WAVE TUNGAR RECTIFIER CONNECTIONS 





Che connections for a Tungar rectifier arranged for half 
wave rectification are given in Fig. 34. When the circuit 
is closed the hot filament emits electrons which ionise | 
the argon gas, and the low voltage are by which con- | 
duction takes place is established. For full-wave | 
rectification bulbs with anodes-—as in 
Fig. 35-—may be used, but the more common practice 
in these days is to employ two separate bulbs. 
Tungar rectifiers suitable for charging accumulators | 
for wireless and other purposes are supplied by thi 
British Thomson-Houston Company, of Mazda House, 
Newman-street, Oxford-street, W.1. The standard | 
rectifiers are designed to operate at pressures within | 
100 200 The 


two shown 


125 volts, 250 volts. 


» 


the ranges of or 


mallest rectifier will carry 2.5 ampéres continuously, | 


FIG. 35- FULL-WAVE TUNGAR RECTIFIER BULB 


and may deal with 3 ampéres for thirty minutes at 
intervals of two hours. The rectifier is enclosed in 
an enamelled sheet metal case fitted with a perforated 
cover, the complete equipment consisting—see Fig. 36 

of a Tungar valve, a transformer, a 6-ampére plug 
fuse in the direct-current circuit, an adapter capable 
of fitting into a lamp-holder, or a 5 ampére wall plug, 
and flexible leads for connecting to the battery and 
lamp-holder or wall plug. The 2 ampére rectifier 
is too small to charge an ordinary sized car-starting 
battery, in a reasonable period, but it may be used 
with advantage to keep such a battery in good con- 
dition. As the cells cannot possibly discharge back 





| secondary 


through the rectifier there is no chance of damazoe. 

A rectifier of this type may be used to charge from 
two to eight cells under the following conditions : — 

Approximate con 

sumption from 
A.C. mains 


Number of 
cells 


Approxtmate 
D.C. output 
Ampeéres 


same firm 
3 and 1.5 
secondary 


Another Tungar rectifier supplied by the 
is capable of charging 3, 6 or 9 cells at 5, 
amperes There are no 
tappings on the transformers of these two rectifiers, 
the charging current depending entirely the 
number of cells and the conditions of charging. This 
second type of rectifier is very suitable for charging 


respectively. 


on 


is suitable for charging accumulators uader tho 
cdlitions shown below :—- 


Approximat 
consumption fron 
A.C. supply 
Watts per hour 
! : ee 290 
I 38 
! $80 
is ‘ is 
12 . 670 
! 
l 
! 
! 


\pproxim ato 
dire -t-curront 
output. 
\mpéres 


curre 
Number of 
2-volt cells 


7TH 

she 

hoo 

4 lot 
i3 bi2u 


From the diagram of connections —Figz. 42-—it will 


| seen that there is a dial regulating switch for ea 
rectifier bulb, the fifteen studs on each switch bein 
connected to corresponding tappings on the seconda 


windings of the transformer Moreover, it will b 





FIG. 36 COMPLETE BATTERY CHARGING EQUIPMENT 


which call for a heavier 


The Tungar rectifier shown in Figs. 37 and 38 is a 
6-ampere rectifier, and it may be usec for charging 
accumulators under the following conditions : 

Approximat Approximate current 
chirect-current 
output 

Ampere 


consumption from 
A.C. supply 
Watts per hour 
145 
10 
240 


Number of 
2-volt cells 
t 
6 
iy 
" 335 
hk 
in 
isn 


7) 
) 
i 
h 


he 


for 


Is given 


that 


A cliagraim of commecttots 


the diagram Fig. 39, where will Seen 








FIG. 37. COMPLETE HALF-WAVE TUNGAR RECTIFIER 


winding of the transformer has fifteen 
tappings, which in practice are connected up to the 
fifteen contacts of the regulating switch to be seen in 
the lower part of the diagram. There is a series react 
ance in the direct-current circuit. In the latest 
models there is also a sliding resistance im the direct- 
current circuit, so that the charging current may be 
regulated to a nicety. The triple-pole switch indicated 
on the left of the diagram controls both the primary 
and secondary circuits. With this rectifier as many as 
thirty cells can be given an all-night soaking charge of 
3 ampéres or less without fear of the valve ceasing to 
operate. 

The full-wave rectifier shown in Figs. 40 and 41 


the 


note that the al tw mewativ terminals atl 

positive terminal, and the method of connecting cel! 
to these terminals is shown in Fig. 43. In the case ot 
the arrangement A there is one batch of thirty cell 
the charging current being 12 
of arrangement B there ar 


charged 


series, 


the 


connected in 


ampéres ; in case 
two circuits of thirty 
6 ampéres ; whilst the 
really a combination of the two other arrangement 

In the centre circuit there are fifteen cells, which ar 

charged at 12 the cells in the 
parallel charged at 


cells, each wit! 


arrangement shown at C 1 


amperes, rernesaining 


two connected groups being 
6 amperes. 
Larger capacity Tungar rectifiers with clirect 


FIG. 38--INTERIOR OF HALF-WAVE TUNGAR RECTIFIER 


current outputs ot any and current up to 
190 volts and 60 ampéres have been built to meet 
special requirements and are in successful use. The 
rectifiers can also be made for operation on single, 
two three-phase systems. Although the above 
pressure and current represent the maximum values 
for which single rectifiers have been constructed, consi 
derably higher pressures or currents can be obtained 
by connecting up a number of rectifiers in series o1 
parallel. The rectifier shown in Fig. 44 is desigaed for 
a three-phase circuit and gives a current of 90 
ampéres on the direct-current side. 

Electrolytic rectifiers will be considered more fully 
in a subsequent article, but a few words may be said 
about them here. When used as an electrode in a 
suitable electrolyte certain metals offer a high resist- 


pressure 














Ava. 21, 1925 


THE ENGINEER 


187 





nce to the flow of current from the electrode to the 


msing in the opposite direction.* A considerable 
onober of metals have been found to possess this 
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FIG. 39 CONNECTIONS FOR TUNGAR RECTIFIER 


ctifying property, including aluminium, tungsten, 


ntelum, bismuth, magnesium, &« although in 
ractice only aluminium and tantalum have been 
cessfully used. Most of the published information 
the theory of electrolytic rectifiers refers to 





FIG. 40 COMPLETE FULL-WAVE TUNGAR RECTIFIER 


aluminium rectifiers, which have formed the subject of 
many investigations, and before the advent of Tungar 
and other modern rectifiers the aluminium electrolytic 
Years ago 
were actually employed in at 


type was more popular than it is now. 
tlumintum reetifiers 





» | current of several ampéres is necessary the tantalum 
lectrolyte, but practically no resistance to current 


rectifier is preferable. In general the electrolytes 


»| which have been found to be suitable for use in alu 


mintum rectifiers are solutions of one or more of the 
#mumonium and alkali salts of some of the weak acids, 
| such as the borates, tartrates, phosphates, oxalates, 
| citrates, and carbonates. 

| The electrodes used opposite the aluminium are 
| usually lead, iron, or carbon, and in some cases a 
lead or iron cell container has been made to serve as 
}an electrode. For charging small storage batteries 
| at a rate of several tenths of an ampére, Messrs. H. D. 
| Holler and J. P. Schrodt, whose investigations we 
shall consider more fully later, have found that a 
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FIG. 42 -CONNECTIONS FOR FULL-WAVE TUNGAR RECTIFIER 


solution of ammonium 


phosphate or common 


borax is quite satisfactory when using a carbon 


rol and aluminium which was 


wire, frequently 
jrenewed. One of these rectifiers containing a 10 
per cent. solution of ammonium phosphate and 


giving .2 or .3 ampére ran for several hundred 


If battery carbons are 
used, these authorities point out, care should be taken 


hours on continuous service. 


to remove all traces of salt from the carbon. On 
account of the poor conductivity of the electrolyte 
and the high resistance of the oxide film the I? R losses 
in an aluminium rectifier are not by any means 
inappreciable. 

The investigators mentioned above have shown 
that a high degree of rectification can only be obtained 
by using a high current density, which means that 











FIG. 41—INTERIOR OF FULL-WAVE TUNGAR RECTIFIER 


least one part of this country for charging electric 
hattery vehicles. Now, however, the use of elec- 
trolytic rectifiers is practically confined to charging 
small wireless and similar batteries, and if a charging 


* The direction of current ix assumed to be in the ordinary 


ense, t.¢., opposite to the flow of electron 
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FIG. 43--METHODS OF CONNECTING CELLS TO RECTIFIER 


the I? R heat is limited to a small space, which results 
in a considerable rise in temperature. This may 
increase the rate of deterioration of the oxide film. 
and result is poor rectification, and it is therefore 
necessary to keep the temperature as low as possible. 
With this object in view various shapes and sizes of 
electrodes and containers have been designed to give 
a& maximum amount of cooling, and water cooling 
has also been resorted to. As a rule, however, 
adequate cooling can be obtained by using a large 
volume of electrolyte as compared with the size of 
the electrodes. When aluminium is used as an anode 
in @ suitable electrolyte a film forms on its surface 
and offers a high resistance to the flow of current. 








If a cell consisting of an aluminium anode, a lead 





| 
| constant electromotive force, a current will flow 


| brut will quickly drop to a relatively low value ; the 


j teene required for the current to fall to a constant 
| low value depending upon the rate at which the film 
Messrs. Holler and Schrodt have 
found that the formation of the oxide film by direct- 
current, when a direct-current pressure of 25 volts 


of oxide is formed 





was impressed upon an aluminium &@node having an 
area of one square em., occurred almost instantly. 


On an area of 300 square cms., however, the for 


mation of the film was so slow that even when 120 
volts were applied complete formation of the film 


required several hours. 
The thickness of the film depends upon the area 


of the electrode, the time and the voltage applied. 
On increasing the impressed voltage a point is finally 
reached where sparking occurs between the anode 
and the electrolyte ; this property of the aluminium 
rectifier having been made use of in the construction 


of electrolytic lightning arresters. If the aluminium 
plate be made to act as a cathode, current will flow 
and will continue to flow as long as the applied electro 
motive force exceeds a certain minimum value, and 
in this case the film on the surface of the aluminium 
only offers a small resistance to the flow of current 

|The difference between the bshaviour of th 





| 








FIG. 44--THREE-PHASE TUNGAR RECTIFIER 


ahuminium as anode and cathode is usually explaimed 
by the statement that the apparent resistance of the 
film is enormously increased when the aluminium 
is acting as an anode, but in the opinion of Messrs. 
Holler and Sechrodt the reason for difference in the 
resistance is not completely understood. Some assert 
that the apparent high resistance of the film is due to 
a counter electromotive force, but experimental 
evidence seems to indicate that the resistance is 
ohmic in nature. The theory regarding the nature 
of the film which seems to receive most support is 
that due to Schulze, who believes that the film on 
the aluminium electrode consists of a porous layer of 
oxide or hydroxide partially filled with gas, which is 
impermeable to all ions except those of hydrogen 
According to Schulze, 
cathode, the hydrogen ions are able to penetrate the 
film and to be discharged at the surface of the metal, 
and the film therefore permits the flow of electrons 
from, but not to, the electrode. If an alternating 


when the aluminium is 


voltage be applied to an aluminium cell, an oxide film 
also forms at a rate which depends upon the voltage 
used. When an alaminium rectifier is not In con 
tinuous use it loses its rectifying power because the 
oxide film is impaired by the chemical action of the 
electrolyte, and after a rectifier of this type has been 
standing idle for some time, it is necessary to re-form 
the film with direct or alternating-current before it 
will rectify. 








Tue large new zine refinery of the Consolidated Mining 
and Smelting Company of Canada, Ltd., which has been 
under construction for some months, was expected to com- 
This will mean that 
plant will 
be materially increased, and, unless the demand for zine 
grows rapidly, shipments of concentrates will be replaced 
in time by refined metal. 


mence operations early this month. 
the export of refined zine from the company’s 


cathode and a solution of borax, be subjected to a 
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Notes on the Plating of Chromium 
on Steel. 


Wer have received an advanced copy of a paper with the 
above title, which has been written by Mr. George M. Enos 
and is to be presented at the forty-eighth general meeting 
of the American Electrochemical Society, to be held in 
Chattanooga, Tenn., September 24th, 25th and 26th next. 
As it is indicated that discussion on this paper is invited, 
we have pleasure in printing it below. 

Steel can be chromium plated by the methods described 
by Schwartz, but it is recommended that the temperature 
of the solution be kept low. 

For periods up to six hours, and temperatures up to 
1050 deg. Cent., no combination of chromium plating, heat 
treating for diffusion, and case hardening could be found 
that would give surfaces which were hard, and at the same 
time in such physical shape as to make it likely that they 
would media. Chromium plate on steel 
prevents cementation for the ordinary time and tempera 
ture conditions employed in case hardening. 

In stucying the literature dealing with the fundamental 
factors In corrosion processes, also in laboratory investiga- 


resist ‘orrosive 


tions, it became increasingly evident that by far the most 
important factor is that of the chemical composition of 
the metal or alloy. The results of the investigation of the 
effects of the various factors upon the nature and rate of 
In that investiga 
tion tests were made upon a& variety of steels, and steel 


corrosion have been reported elsewhere. 


samples upon which chromium and chromium-iron alloy 
had been plated were also included [t is the purpose of 
this paper to discuss briefly the technique of chromium 


rasue I Data o 


Original scleroscope hardness 3 


Abbreviations used : 


1050 deg. Cent.; 


hr. hours; q quenched ; _ ¢.w.f. 
average scleroscope reading ; oil q. 


Series A——Sequence of operations : 


Time 
ot 
plating 
hour. 


Sample lime and method of case 


No hardening 


» pac 
+ pack 
» pac 


n the Chromium Plating, Heat Treatir 


oil quench in oil at 


(1) 4 
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Cent. heavy deposits of pure chromium cannot 
be plated without granulation taking place, that chromium 
deposits heavier than flash coats must be alloyed with a 
binding agent to prevent granulation, and that nickel is 
a suitable binding agent for use in depositing heavy plates 
(0.001in. or more) of chromium.” 

There no question but that on electrolysing the 
chromic acid-sulphate bath, which has been found to be the 
most suitable for use, the temperature rises appreciably. 
If the plating bath be cooled in ice water much better 
In the present work the method 


is 


results are obtained. 
employed by Schwartz was followed, with the difference 
that the plating bath was kept cool in running water. 
For the purpose for which the plated specimens we 
desired cooling by means of an ice bath was not necessar 
although it was necessary to cool the solutions somewhat. 


EXPERIMENTS IN PLATING CHROMIUM ON STEEL. 


pieces, 3.8 em. 
4.0in.), or a 


large 
1. 0in. 
in 


Either chromium in fairly 
2.50em. by lO em. (1. 5in. by 


cast 
by 
basket 
The pieces of mild 
5. lem. (2in.) 
\ number 


by 


number of smaller a made of 


aluminium wire, were used as anodes. 
steel used were cylinders approximately 
diameter. 


preces 


long by 12.7 mm. (0.5in.) im was 


stamped in one end, and an aluminium or « opper wire Was 


attached to the other, either by means of solder in the case | 


of copper, or by drilling a small hole, inserting the 


aluminium wire, and then swaging the steel around the 
wire. The wires later served as a means of hanging the 
specimens in corrosion tests. 

Ihe bath used consisted of 3 ¢. of chromium sulphate, 
245 g. of chromic acid, and 5 cc. of concentrated H. 
Sargent’s solution). The 


per litre of water (essentially 
ampéres per sq. dm. (350 


current density used was 37.7 


ampéres per square foot). The steel specimens were hung 


and Case Hardening of Mild Stee 


2-35. 


with furnace ; annealed at 


250 deg 


an. 
Cent 


cooled temperatur 


late ; » harden; (3) he 


Final 


| 
sclero Remar 
scope 


hardness 


Cooled with furnace 
H,O quenched . 
1 hr. an 


scl. 22, 4 hr. at 950 deg. Cent 


, air cool, 


and H,O quen hed 


» paw k 


+ pack 2 hr. 


2 hr. an., 
an., 


air cool, sel. 25, hr. an. and H,O quenched 


in Pb bath at 620 deg. Cent., cooled 


with furnace 


» pack 3hr. an 


. in Pb bath at 620 deg. Cent., cooled in gas 


fur. from 620 deg. Cent. 


. CVanicle 


1 hr. an., and oil q. sel 


25, surface good, $ hr. ar 


and H,O quenched 


Series B—Sequence of operations : (1) « 


» pack 1 hr. an 
» pack ‘ 
. pack . - 
-» pew iN . I 


2 hr. an 
hr. an., cooled with furnace 
hr. an., c.w.f 5 


ase harden; (2) plate; (3) heat treat 


, cooled with furnace 
cooled with furnace 


acl. 35, good surface an 


L ber 


H,O q. 


. pack 


r.. CVanick 


1 hr. an : 
gas fur. from 620 deg 
1 hr. an 


in Pb bath at 620 deg. Cent... cooled in 


Cent 


|, 25, surface fair, } hr. an., and 


. oil q. se 


H,O q 


Serves ¢ 


None : os — L her 


Sequence of operations : (1) p 


late >) heat treat 


. cooled with furna 





that 
Ppextent 


| published by the Ministry of Transport 


l hr t hr. an., air cool, sel. 20 
1 hr., pack e.w.f 2 hr. an., sel 
2 br., pack c.w.f. | hr. an ool, sel 
2 br., pack and H,O q 2hr 
I hr., pack air cool, | hr hr 


» pack e.w.t, 
air cool, 2 
» air ¢ 
, air 


, air 


an ool 


an., and oil q I an ool... sel 


Surface blisters >) Surface fair, but no evidence 


8) Some 


RKS 1) Slight exfoliation 2) 
Regular case hardened atructure, but plate not continuous 


Some peeling 3) Bad exfoliation HT 


(7) Fair surface aling 


| season ticket holders 
| a decrease compared with May, 1924, of 1,825,632, 


plating and to note the results of some attempts to bring 
about the cementation of chromium-plated steels. 


REVIEW. 

it that articles plated with 
chromium would probably be very resistant to corrosion 
vuld have other desirable properties, including a 
ke lustre when buffed. A review of the literature 
might lead one to suppose that the problem of chromium 
At the 
present time, however, chromium plating is not extensively 
The to of 
chromium-plated articles has been studied, in 
at 
\n article by Schwartz contains an adequate review of 
Summaries of the work of Salkover and of 
in the laboratories of the Department of 
Engineering, University of Cincinnati, follow. 
investigated different baths, and 


HtsToRICAL 


has long been realised 


and we 


silver-hi 


plating had in general been solved successfully. 


practised commercially. resistance corrosion 


but not 
rré detail 
the 


Rengering 


literature 


Chemical 


Salkovet many con 
cludes as follows : 

Uniformly good results can be obtained from a bath 
containing 30 per cent. CrO, and 1 per cent. Cr, (S8Q,4),. 
The cathod density should from 0.8 to 1 
unpere per square inch (12.8 to 16 ampéres per square 
. The CrO, content im- 
voverished without harmful results, also a somewhat higher 
of the Room 


alone anodes, 


current be 


mn may become considerably 


mecentration is 


The 


gives 


sulphate permissible. 
of 


uniform 


temperature needed. two 
with the 
Most other chromium salts do not give results at all com- 
quality to those obtained by the use of the 


chromic acid-chromic sulphate solutions.” 


is use 


cathode between, more results. 


parable ir 


Kengering investigated chromium plating baths, using 
brass sheets and copper “ electrotypes " as cathodes, and 
anodes of lead and chromium. He concluded that ‘ 
there is no difference in the quality of the plates produced 
by baths lead anodes and those using chromium 
anodes chromic acid baths cannot operate with 


continuously good results at temperatures aboye 17 deg. 


using 


duction 


content. 


from a bus-bar in the middle of the battery jar and two 
anodes were used. 
exceed 24 deg. Cent. 
over the area of each test piece (average area 
dm.) varied, for a plating time of one hour, from 0.2 g. 
to 0.3g. The probable depth of plate then varied from 
0.00127 em. (0.00049in.) to 0.00193 em. (0.00072in.) 
assuming the plated chromium to have a specific gravity 
of 6.9. Microscopie examination of a cross section con 
firmed this depth of plate approximately. 

Alloys of chromium and iron were plated on steel, and 
the specimens included in the corrosion and other tests. 
The method of plating these alloys is reserved for another 


The temperature was not allowed to 
The weight of chromium deposited 
99 


8S square 


paper. 

The ever of of the 
type and of alloys of iron, carbon and chromium in general, 
as materials resistant to a large variety of corrosive media, 
including the atmosphere and natural waters, had led to 
the development of many varieties of chromium irons and 
steels. Schwartz well the writer shown that 
chromium-plated steels are quite resistant to many corro 


increasing steels * stainless * 


use 


as as has 
sive media. 

Kelley the 
gives the following conditions as necessary for the pro 
of surface :—(1) Chromium of at 
least 95 per cent. purity ; (2) powdered Al,O, as a diluting 
went ; (3) pure hydrogen free from moisture and oxygen ; 


has described process of chromising, and 


a chromised 


and (4) a furnace that will operate at 1300 deg. Cent. or 


higher in an atmosphere of hydrogen. He further notes 
that the chromium must be in intimate contact with the 
iron, and that the iron or steel must have a low carbon 
He found that chromised iron was resistant to 
corrosion (salt spray test) and to the attack of HNO,, 
but not to the attack of H,SO, and HCl; also that the 
chromised surface is soft, but may be case hardengd, yet 
if case hardened the material is less resistant to corrosion. 

Charpy found that Cr adsorbs CO, but more slowly than 
Mn, and that Cr, O, and C are formed. In iron containing 


Cr, the Cr is oxidised to Cr,O, in the presence of CO, and a 
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portion of the © liberated is taken up by the Fe. These, 
of course, are high temperature reactions. 

Consideration of the work of Kelley and Charpy led th. 
writer to undertake a series of experiments to determin 
whether a process of plating and heat treating could be 
worked out, which would furnish a steel with a surface oi 
iron high in chromium content and hard enough to stan 
wear, and still be resistant to Three genera 
lines of procedure were employed as follows 

l. Plate the specimen with chromium and then attem): 
to vase harden through the chromium, followed by suital 
heat treatment (‘Table I A). 

2. Case harden, then plate with chromium and then he 
treat (Table [., Series B 

3. Plate with chromium 
(Table [., Series C). 

lhe steel used for test contained 0 18 per cent carbo 
and the were (2in.) long by !.2 
(0.5in.) in diameter. The surface of the specimens wa 
freed from scale, but not brilliantly polished. No attem) 
was made to heat in hydrogen or to secure a higher tempera 
ture than was obtainable in the ordinary furnaces in t! 
laboratory. The periods of treatment were kept 
also. In other words, only relatively quick, inexpensiy 
commercial methods of treatment were emploved 

Table [. 
the 
previously described 


corrosion. 


NEries 


and hearcdes 


heat treat, case 


specimens ecm, ecu 


shor 


summarises a series of experiments followin 
The chromium plates were plated a 
Where it seemed advisable, micro 
structures were examined None of the samples showe:? 
sufficient) hardness and of diffusior 
to warrant preparing samples for a corrosion test. Man 
included in the table were made, wit! 
The tests reported in the table were mack 


above outline. 


evidence chromium 


other not 
similar results. 
using gas furnaces 
with 


tests 


Constant checks on change of hardne 


made the scleroscope, and are also noted ir 
the table. 

Tests similar to those run in the 
in a small electric furnace, where a slightly higher tempera 
The period was extended to six hour 
In no case did the 


where the 


were 


gas furnace were rut 


ture was obtained. 
to allow a better chance for diffusion. 
materially 


hardness of the specimen increase, 


j specimen had been chromium plated either before heat 


treatment for diffusion or case hardening treatments. Th 
leads to the conclusion that at ordinary haraenin, 
temperatures ¢ hromium as pl ated does not absorb carbo: 
it is not cemented, at least to any appreciab! 
be readily made to take up 
hardening temperatur: 


case 


Is, 
chromium can 
the 


(ast 


carbon at ordinary case 


| Small pieces of cast chromium were weighed, packed 


cearbonising material and case hardened at about 900 deg 
Cent hour They gain in weight of 
0.25 per cent. and were insoluble in any ordinary mimera! 


for one showed a 


acid or combination of acids 


Written discussion, preferably typewritten and = i 
triplicate, of this paper is invited and should be sent t 


the Society, Columbia Uni 


versity, 


Electrochemical 


York City 


American 
New 








RAILWAY STATISTICS. 


nue railway statistics for Mav, 1925, have now bee: 
In addition to 
usual information, the volume contains, in continua 


the 
tion of the commodity statistics previously published, the 
most recent particulars—month of March, 1925—regarding 
the tonnage, receipts and receipts per ton-mile at eac! 
inile up to 50 miles and in mileage groups beyond that 
distance —in respect of iron and steel blooma, billets and 

ingots, scrap iron and agricultural seeds. 
The total of passenger journeys-——exs luctin 
taken in May, 1925, was 100,267,404, 
32, or 1.5 


number 


per cent. The journeys taken by passengers at reduced 
fares increased by 1,862,070, but the journeys at full fares 
decreased by 3,687,702. The receipts from passengers 

ticket. holders showed an 
£214,624, or 4.2 percent. If the London Tubes and Metro 
politan District Railway be omitted, the fis 
decrease in journeys of 2,392,166, or 2.9 per cent., and 
For 


all companies the receipts from passenger train traftic 


excluding season increase of 


ires show a 
an increase in receipts of £217,356, or 4.5 per cent. 


including season tickets and parcels and miscellaneous 
traffic, but excluding mails and parcels wer 
£159,077 more than in May, 1924, an increase of 2.2 per 
The coaching train-miles 
291,429, equivalent to 1.3 per cent. 

The total tonnage of freight conveved—excluding fre« 
traffic—was 26,813,267, a of 3.246.060, 
or 10.8 per cent. The decrease in the quantity of coal and 
coke conveyed by rail was 2,286,140, or 12.6 per cent 
The total ton-miles—excluding free-hauled—showed a 
reduction of 9.7 per Freight train receipts 
cost of collection and deliveryv—amounted to £8,600,065, 
a decrease of £790,621, or 8.4 per cent., and the receipts 


post 


cent. showed a decrease of 


hauled decrease 


cent. 


per ton-mile were :—General merchandise, 2.336 pence 
coal, coke and patent fuel, 1.004 pence ; and other mineral 

. 113 pence, compared with 2.365 pence, 1.002 pence andl 
1. 100 pence respectively in May, 1924. 

The freight train miles ran were 1,040,178 less than in 
May, 1924, equivalent to a decrease of 8.1 per cent. Thy 
average train load decreased from 131} tons to 128? tons. 
and the net ton-miles per engine hour from 453 to 450. 

The volume of obtained from 
Stationery Office, price 3s. 


statistics can be H.M 


Returns have and may be obtained 
from H.M. Stationery Office, Kingsway, W.C, 2. (price 14s.) 
of the capital, traffic, receipts, working expenditure, &c., 
of the railway companies situated wholly in Northern 
freland, and partly in Northern Ireland and partly in the 
Trish Free State, for the vear 1924. The volume also 
contains returns of the number of staff employed in 
Northern Ireland during the week ended March 28th, 1925, 
and of accidents reported by the companies for the year 
1924, as having occurred in Northern Treland. 


heen published 
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Railway Matters. 


Ir is estimated that the necessary extensions of the 
South African Railways’ workshops will cost about 
£4,.500,000. 

nt work that has for some months been in hand at 


ihe Oxford Cireus Station has had for its object the con 
centration of the stations of the Central London and the 
Baker-street and Waterloo Railways 
The new booking hall that serves both reilways 
the 


into one 
station. 


escalators 


vas opened on Sunday last, and again 
brought into service after partial reconstruction. There 
re about 100,000 passengers tse the combined station daily. 


Tue Royal train conveying the King and Queen from 
London to Goldshorough Hall on, Saturday last travelled 
North over a new It followed the old London and 
North-Western from Euston, »@ Northampton, to Market 
thence over the Midland 
Leicester and Staveley, to Wath-road Junction, where it 
maxed on to the Swinton and Knottingley Joint Line and 
reached the London and North-Eastern at Ferry 


bridge Junction 


route 


Harborough ; section, through 


hereby 
who present 
of, 
vill be pleased to learn that tw 


Puose of readers at, 


in our 


were were 
the ¢ entenary ceé lebrations 
» of the old engines that 


our or 


terested account 








took part in the procession—-Nos, 901 and 1275--are to he 
placed in the Railway Museum at York. The former, of 
the 2.4 Otype, was built by Edward Fletcher in 1875, and 
vas one of the earliest express engines on the North 
astern The latter, a mineral engine of the 0-(-—-0 type, 
was built by Dabs and Company, of Glasgow, in 1870 
Che old horse coach, the Stanhope mail, used to convey 
the mails from Stanhope to Weardale, is also to go to the 
Museum 

ur passage of the Me rsey Tunnel Bill, mentioned on 


page 148 of our last issue, is likely to have 
uiverse influence on the fortunes of the Mersey Railway 
The latter company its line from 
team operation to electric traction in 1904, and has since 
good work for the benefit of its 


avery senmous 


page 


Company converted 


done some uncommonly 


patrons It seemed hard that a privately-owned concern 


hould have to meet the competition of a big State and 


municipally-aided undertaking, and Parliament therefore 


inserted a clause in the Bill which requires the fares to be 
the Ministry of Transport after 
railway company an opportunity of being heard. 


approved by giving the 


afternoon of Thurdsay of last week the 15.00 
Paris, Nord. to Boulogne, which, 
serving the latter town, conveys third-class passengers for 
7 run in connection with 


On the 


express from besides 


e Boulogne-Folkestone steamer, 


the 16.00 express from Paris, was derailed when entering 
Amiens Station. Eleven passengers and a guard were 
l.illed. The driver was subsequently arrested, as his speed 


recorder showed that the train was running at 58 miles per 

ur insteaa of the specified 25 miles per hour. There was 
considerable telescoping, and Reuter’s message says that 
the engine and-first fourteen carriages, normally filling a 


length of 552ft., were compres sed into 2O0ft 


Tur Great Northern Railroad (U.S.A.) has been doubling 
t line on the western slope of the Rocky Mountains 
On the section in question was a single-tracked snow shed 
in good « ndition, which it appr ared a pitv to destroy 


It was eventually decided to double the line on each side 
e track through the shed 
though, signal-boxes at the ends of the 
5100 to 7000 dollars a 





ind to retain the sins It meant, 
single lines and 
vear. To 
signals were provided to prevent 
That 
capable of ignoring 


they would have cost 


overcome that automatn 


contheting movements. may sound a good scheme. 


but as long as drivers are danger 
signals we would prefer that such workine was not adopted 
in this country 

THER! The T 
recently on the subject of the charges for motor cars over 
the Ballachulish and Connel 


has been some correspondence in mes 


ferries, both of which belong 


to the Caledonian section of the London, Midland and 
Scottish Railway. The reply to the original complaint as 
to the former show that although a motor-driven boat 


has been provided the charges are now much less than 
when the cars were carried in a boat worked by a man 
lhe answer as to the Connel Ferry was given by a local 
resident, who said in The Times of Saturday, the Lith : As 
regards the railway bridge at Connel the charge of 10s. 


not 10s. 6d (7s. 6d. for a two-seater) seems hich, but as 
the bridge was altered at consice rable expense for the 
purpose of motor traffic, and as the railway company pay 


very heavy road rates— our road rate is 3s, 4d. in the pound 

it does not seem unreasonable that they should try to 
make a littl money The long wait which sometimes is 
necessary at Connel is due to Board of Trade regulations, 
as the Board does not allow cars on the bridge except when 
that section of the line is clear of trains 


ANY 
with 


tick iS good enough to heat the Southern Railway 
The Times afforded 5in. of space for a 
letter of complaint from 
must be admitted as great discomforts on a journey from 
Weymouth to Waterloo on the 8th inst. With the com 
plaint itself we are not concerned ; it is sufficient for us that 
the passenger chose the second busiest day of the vear for 
his journey. What has attracted our attention is what, 
according to The Times, “an official of the Southern Rail- 
way * said when seen on the subject. He is stated to have 
remarked, ‘* Were we to run more trains we should destroy 
the margin of safety which all British railways are deter 
mined to maintain. If the trains were increased in number 
they would pass too close together over junction points 
ind a responsibility thrown on the signalmen which they 
ought not to bear.”’ Such an answer as the foregoing may 
satisfy a layman, but a practical railwayman would remain 
unconvinced. What was said implied that the trains were 
as frequent as the block stations permitted, and they could 
not be increased without a breach of the block regulations. 
To snch a contention we would reply that any breach in 
those regulations would immediately destroy the block 
system and chaos would at once prevail. Farlier on the 
official had pointed out that to accommodate comfortably 
the traffic of the Saturday after August Bank Holiday 
would stock of locomotives and carriages that 
That answer was, to 


Recently 
A passenger who suffered what 





mean A 


would be idle for the rest of the year 
our mind, sufficient, 





common | 
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Notes and Memoranda. 


It is reported that two engineers f the Western Electric 
Company have discovered a process for hardening and 
tempering lead. 

Tre Nottingham City Council proposes to erect 1100 
houses having in 
It is said that a house with three bedrooms, a sitting room, 


&c., can be built in eleven davs. 


steel frames filled with concrete slabs. 


DwuRING last year the Mond Nickel Company and the 
International Nickel Company accounted for practically 
the entire production of nickel in Canada. It totalled 
35,000 short tons, valued at nearly £4,000,000. 


A STATEMENT published in the Fran/furter Zeitung 
declares that the Badische Anilin und Soda Fabrik process 
of producing methylated spirit from carbonic oxide and 
of any 


hydrogen is at present too expensive to be com 


mercial value. 


Tue hig cement factory which is to be put up at Dun 
stable will be constructed by the Cleveland Bridge Com 
pany, while Edgar Allen and Co. will supply the machinery. 
The capacity of the plant is to be 100,000 tons a vear 
and it will inelude rotary kilns 200ft. long 


In the issue of the Chemical Trade Journal for August 
7th there is an interesting article on the utilisation of the 
calcium sulphate waste produced in many of 
*hemical which explains how this material 
ean be used for making excellent plaster and building 


blocks. 


ACCORDING to D. A. Abrams, the 
Institute, fine cracks in concrete tend to heal up with age 
In 1917 he loaded some twenty-eight-day-old concrete 
cylinders up to |’ /, tons per square inch, which was suffi 


branches 


manufacture, 


Professor of Lewis 


cient to cause cracking. Quite recently he re-loaded the 
same cvlinders and thev were able to withstand loads of 
over 24 tons per square inch. 

APrPLytnc the ratio of 7.35 tons of coal per kilowatt 


installed, the total French production of coal in 1924, 
namely, 44,952,000 tons, would correspond to 610,000 
kilowatts of plant installed. It is estimated that 500 
inillion francs have been invested in the French electro 


chemical and electro-metallurgical industry, while the 
power consumed by the industry annually is in excess of 


630,000 kilowatte. 


contract for the construction of the Grand Falls 
hvdro-electric plant in New Brunswick, which will be the 
largest in the Maritime of Canada, 
awarded to the Dominion Construction Company, of Mon- 
treal, at !,546,556 dollars. For the entire development, 
including turbines and electrical equipment, the engineers’ 
estimate for initial installed capacity of 50,000 horse- 
power is 7,900,000 dollars, or 158 dollars per horse-power on 
the high-tension bus, which will be reduced to 133 dollars 
when the plant is enlarged to 75,000 horse-power capacity. 


Tae 


Provinces has been 





THE strong contrast between the policy of British manu 
o often refuse to disclose their processes 
is well demonstrated by the 
of the United Statee 
The rapid stride in flotation concen 


facturers who 
1 that of American 
following 


anc firms 


note itt recent report 


Mines 
tration, it is noteworthy to point out, is due to the freer 


a 


Bureau of 


exchange of facts and data by the staffs of the larger mining 
companies and the patent eontrolling corporations, and 
by investigators in general. Generally speaking, one may 
visit any mining plant and by presentation of proper 
credentials be shown all that is coing on or that is bemg 


done 

In the ¢ om ples re ndus of the Paris Academy of Sciences 
for June 8th, Mr. G. Ribaud describes an electric furnace 
with which temperatures above 3000 deg. Cent. 
obtained, which can easily be opened when hot and can be 
used repeatedly without renewal of parts It 
graphite, which is heated inductively by 
a high-frequency and a cylinder 
arbon made of large grains, only slightly com- 


can be 
consists of 
a cylinder of 
of 
of porous 
pacted, and forming a very poor conductor both for heat 
and electricity. This cylinder forms a continuation of the 
graphite one, and is closed by a plug of the same porous 


means current, 


carbon with a central piece, closed by a glass plate, through 
which a current of inert gas circulates to remove all fumes 
and facilitate If the portion of 
the furnace composed of porous carbon is long enough, 
at least 8 cm., it is possible to remove it by hand, even 
when the interior of the furnace at a temperature of 
3000 deg. Cent. Temperatures higher than this have been 
obtained using 10 kilowatts, with a volume of 100 c¢.c., 
2500 deg. with 500 «x 1800 deg. with 3000 c.c. 
As compared with this, a furnace formed of 
rings of graphite piled one on another, studied at the 
National Whysical Laboratory by Rosenhain and Pryor, 
geve 1700 deg. Cent. in a volume of about 500 ¢.c., with 
10 kilowatts. 


photometric pyrometry. 


is 





and 


resistance 


Tue latest addition to the equipment of the London 
County Council Fire Brigade is a Tilling-Stevens petrol 
electric vehicle equipped as an emergency tender to deal 
with special conditions in fire-extinguishing work and to 
facilitate rescne work in places where part of a girder of a 
building has to be cut away. For this purpose an electric 
cutting plant clectric drills are carried inside 
the new vehicle. Two drums of heavy cable for the cutting 
plant are mounted on bearings inside lockers near the rear 
of the vehicle so that they can be wound unwound 
through apertures in the bottom; a spare drun 
carried below the rear floorboard The connecting plug 
for the cable is at the extreme rear of the var, whilst the 
switch and resistances are at the front inside. For illu 
minating fire-fighting ard other operations at night the 
machine carries three electric chister lamps, each of 300 
candle-power, and two ISin. searchlights of 10,000 cancle- 
power, which are adjustable to give a spot light or a 40 dee. 
flood heam. Light cables are wound on five drums mounted 
on spindles end furnished with brush and slip-ring con- 
nections so that current can be sunplied with the drums 
in position. Alternatively the drums ean be lifted out so 
that one or more lengths can be joined together up to a 
total length of 900ft. Oxy-acetylene cutting plant on a 
two-wheeled carrier part of the equipment 
for use in positions which cannot be reached with the 


md two 


or 


is also 


also torms 








‘ectrical plant 


Miscellanea. 


Tue Greatbridge Tron and Steel Works, Staffordshire, 
have been purchased for the purposes of being dismantled 

Wuat is described as a possibly valuable deposit of 
kaolin has been discovered on the west coast of Vancouver 
Island. 

THE peat fields of Alfred, Ontario, are to be reopened this 
year for Central Canada, and it 
suggested that the output may be as much as half a million 
tons a@ year. 


as a source of fuel Is 


Tue first shipment of salt from the new salt wells of the 


Alberta Salt Company, below Fort McMurray, on the 
Athabaska River, Canada, was delivered during July. 
or 


The plant is producing about 25 tons of salt per day. 


THE total output of coal from the mines of Great Britain 
during the week which ended on August Ist, was 4,577,900 
The output for the previous week was 
tons, and for the corresponding week of 1924 5,010,300 
tons. 








A FurTHER field for long-distance listeners will soon be 
available when the new broadcasting stations at Milan in 
Italy and These 
stations are being erected by Marconi’s Wireless Telegraph 
Company, Ltd. 


jrno in Czecho-Slovakia are opened 


Wirn the completion of a five-span wooden bridge over 
the Athabaska River, Canada, 13 miles east of the town of 
Jasper, another link has been forged in the chain that 
represents the Jasper Highway. The newly constructed 
bridge is one of the largest wooden span trestles in Canada 

Tue United States airship Shenandoah was subjected to 
the l7th She rode to a 
anchor, for an hour and a-half, at a height of 800ft 
was towed for 20 miles while attached to the mooring mast 
of the mothership Patoka. Both trials were quite su 
cessful. The airship is to be armed with machine 
standard type. 


some special trials on inst 


seat 


, and 


guns ot 


Exhibi 
Versailles at the 


Tue Fifth International Agricultural Machinery 
tion will be held in Paris at the Porte de 
end of January, 1926, concurrently with the National 
Seed Fair. The Exhibition is under the patronage of the 
French Ministry of Agriculture. Intending exhibitors must 
apply before October L5th next to the Commisariat-General, 
Agricole, &, Ri 





Salon de la Machine 


(VIII.) 


THe gold production of Canada in 1924 was the greatest 
in the history of the country The total value of this 
precious metal produced last year was 31,532,402 dollars, 
an increase of more than 2 per cent. above the previous 
year, the quantity produced in 1924 being 1,525,380 fine 
In 1900, when the production of the Yukon 
placers was at its height, the total lode and placed gold 
produced in Canada was 1,350,057 fine ounces, valued at 
27,908,153 dollars. 

Tre Air Ministry has that arrangements 
for the opening of a Civil air route between Egypt and 
India have so far progressed that provisional heads of 


re Jean Goujon, Paris 


ounces. 


announced 


agreement have heen concluded between the Air Ministry 
and Imperial Airways, Ltd., 
bet ween 


for the oneration of a weekly 
Kantara and Karachi. 
will £37,000, 
and the duration of the agreement will be five years 


service in each direction 


The maximum annual subsidy payablk he 


ACCORDING to the Deutsche Berqwerks Zeitung, negotia 
tions have been opened by aluminium rolling 
works with a view to establishing a syndicate which shall 
the production and sale of aluminium sheets \ 
syndicate agreement has already been drawn up and agreed 
upon in its main points by the works participating. On 
the other far reached 
regarding the participation quotas to be allotted to the 
various works with reference to output and sales, and it is 
expected that the negotiations will be somewhat lengthy 


German 


regulate 


hand, no agreement has been 


so 


THe British Consul-General at Havana reports that the 
Cuban Government passed a Bill on July Ist providing 
for extensive public works to be undertaken thronghout 
The Bill provides for the construction of a 
central highway throughout the length of the island, with 


the country 


branches to the chief towns and ports, water mains and 
drainage in all the principal towns, improvement and 
dredging of harbours, and the building of hospitals and 
It this will 
380 million collars distributed over a period of ten vears 


schools. is estimated that cost 


programme 


Tur. Hereford Town Council is applying for sanction to a 
loan of £4000 to meet the cost of extending its electric mains 
from Glewstone to Ross, a distance of about four 
The Council is to supply electricity in bulk to the Ross 
Electric Light and Power Company, Ltd., on the following 
terms :—The company to guarantee a minimum annual 
bill equal to 20 per cent. for three vears on the expenditure 
incurred by the Council ; the company to pay for the cost 
of the line : the price to be paid for electricity to be £6 per 
kilowatt, plus 0. 6d. per kilowatt-hour, with a coal clause 
The Council has also decided to apply for a loan of €843 
to meet the cost of laying a cable to supply electricity to 
fifty-six Council houses. 
to the Kokwmin, the Anshan 
the South Manchuria Railway 
have proved disappointing as a business undertaking. 


miles 


Ar CORDING 
subsidised hy 


ITrOnWoOrkKs, 
Company, 
At 
one time the business caused the company a vearly loss 
Then Viscount Ogochi, after studying 
the situation on the spot, drew up plans, a partial execution 
of whicly curtailed the loss to two millions a year. But the 
completion of Viscount Ogochi's programme, which seems 
largely to consist in the abandonment of operations in the 
small workings, will not allow the business to pay its way. 
but will still cause the South Manchuria Railway a vearly 
loss of a million yen. At the same time, the company has 
invested 60 million yen in the undertaking and is not pre 

pared to on losing, especially as trade depression is 
telling on finance. After careful of the 
subject between the vice-president of the railway and the 
Chief Secretary of the Cabinet, it has been decided that a 
solution of the difficulty lies in efficiency of operation 
rather than the winding up of the business. In 
quence, Viscount Ogochi has been invited to proceed to 
Manchuria to start investigations again with a v to 


of four millions. 


go 


its discussion 


conse 


ew 





securing higher technical efficieneyv in the jronworks 
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MACHINERY OF THE MOTOR MATLSHTIP PARKESTON 
BURMEISTER AND WAIN, COPENHAGEN, ENGINEERS 


(Por description see page 194) 


THE CONTROL PLATFORM BETWEEN THE MAIN ENGINES 


VIEW LOOKING AFT SHOWING REFRIGERATING PLANT, AND AIR-INLET AND EXHAUST MAINS 
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AGENTS ABROAD FOR THE SALE OF 


Che Enginen 


BUENOS AIRES.—Mrrcese..’s Book Srore, 576, Cangallo. 


CHINA.—KeEtiy anp Watsa, Limited, Shanghai and Hong 
Kong. 

PGYPT.—Camo Express Acency, near Shepheard’s Hotel, 
Cairo. 


FRANCE.—Boyveavu anp Cuevituet, Rue de la Banque, Paris. 
CuAPELOT anv Cre., 136, Bid. St. Germain, Paris. 
BELGIOUM.—W. H. Surrs anp Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph IJ., Ostend. 


INDIA.—A. I. Compriper anp Co., Bombay ; THACKFR AND 


Co., Limited, Bombay; Taacker, Spink anv Co., 
Calcutta. 
ITALY.—Mae.ion! anp Sram, 307, Corso, Rome; Frate..i 
Treves, Corso Umbarto 1, 174, Rome; FRatTe.ii 
Bocca, Rome; Utraico Horrti, Milan. 
JAPAN.—Maruzen Co., Tokyo and Yokohama. 


\FRICA.—Ws. Dawson anp Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 
Cc. Jura anp Co., Johannesburg, Fast London, and 


Grahamstown. 
AUSTRALIA.—Gorpon anp Gorcs, Limited, Melbourne, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE aND MULLEN, Melbourne 
ATKINSON aND Co., Gresham- street, Adelaide. 
(ANADA.—Dawson, Wa., anp Sons, Limited, 87, Queen- 
street East, Toronto. 
Gorpon anv Gorcs, Limited, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 


CEYLON.—Wuayartwa anv Co., Colombo. 


jAMAICA.—EpvucationaL Suprrry Co., Kingston. 

NEW ZEALAND.—Gorpon anv Gorcn, Limited, Wellington 
and Christchurch; Urronw anp Co., Auckland ; 
Wiison Craio anp Co., Napier. 

STRAITS SETTLEMENTS.- 
Singapore. 

UNITED STATES OF AMERICA.—InreRnationat News 
Co., 83 and 85, Duane-street, New York ; Susscrir- 

Chicago. 


~—Ketty anp Watss, Limited, 


TION News Co., 
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The Plight of the Shipbuilding Industry. 


EVIDENCE accumulates week by week that the 

position of the home shipbuilding industry is such 
as to give grave cause for anxiety to all engaged in 
it, whether on the employer or the labour side. It 
is true that, judged by the test of output, the posi- 
tion disclosed in the statistics issued by Lloyd’s 
Xegister is not unsatisfactory, for the tonnage put 
into the water during the June quarter of the 
present year was nearly 300,000 tons and it was 
340,000 tons during the first quarter. Further- 
more, Clyde yards during some periods of the 
present year have been setting up new records of 
launchings, but the real tests of the position of the 
shipbuilding industry are the quantity of work at 
present in hand and that commenced during the 
period covered by the statistics. When those 
tests are applied it is at once apparent that a period 
of intense depression and an almost unprecedented 
percentage of unemployment lie immediately 
ahead of the shipbuilding industry. The tonnage 
under construction at the end of June, and the 
position in this respect is rather worse to-day, had 
declined as compared with the corresponding period 
of 1924 by 423,000 tons, and if the comparison be 
carried back to the immediate pre-war period, by 
more than 796,000 tons. The amount of tonnage 
commenced during the June quarter, and since, has 
been an almost insignificant quantity. Against 
the British figures foreign shipbuilders were able 
to record at the end of June not only an increase 
in the tonnage launched, but an improvement in 
the tonnage commenced and in that under con- 
struction. The British industry has not only lost 
the old predominance of building more tonnage 
than all the rest of the world’s shipyards, but has 
heen compelled by the pressure of foreign competi- 
tion to surrender a large amount of building for 
foreign owners which in earlier years was a regular 
feature of the activities of home yards. It has 
had even, in a few instances, to admit inability to 
retain the custom of important British ship- 
owning interests. Unless these tendencies can be 
arrested they spell disaster to the home shipbuild- 
ing industry. 

To some extent, no doubt, the falling off in the 
quantity of work in hand is due to the marked 
decline in warship building and to the depression 
in the shipping industry, which has caused owners 
to defer the carrying out of a large replacement 
programme which would otherwise have been 
overdue, These are not, 


however, the only reasons 





why the tide of unemployment in home shipyards 
has risen to the average figure of 33 per cent., which 

far higher than during the slump period of L808 
On the North-East Coast unemployment in ship- 
building has soared to the appalling figure of 
45.6 per cent., and it is 35 per cent. in Scotland. 
An important contributory cause of the high per- 
centage of unemployment in shipbuilding is that 
costs of production are not only well above the 
prices which in the present condition of the ship- 
ping industry owners feel justified in paying for 
new tonnage, but that they compare very unfavour- 
ably with the corresponding costs in continental 
shipbuilding establishments. Many explanations 
have been put forward for the disparity between 
shipbuilding costs in home and foreign yards. 
Continental builders pay less for materials, the 
percentage of skilled to semi-skilled and unskilled 
labour employed is lower than in British shipyards 
trade union rules and regulations have been re- 
laxed, in some cases a longer working week is in 
operation, and in certain instances it would appear 
that financial aid is being given. Nobody suggests 
that there is on the purely technical side either in 
respect of organisation and equipment or the skill 
of the workers anything really wrong with British 
shipbuilding. Yet in spite of the publication of 


details of recent tenders of home and foreign 
builders for new tonnage which show that the 
margin between British and continental ship- 


building costs is being narrowed. it is still true that 
foreign tenders are well below bare actual costs in 


British yards. Until this position is redressed it 
seems quite unlikely that any real revival in the 
home shipbuilding industry can be brought about. 


Those engaged in the industry are not blind to 
the dangers of the situation. It is now some three 
months since, on the invitation of the Shipbuilding 
Employers’ Federation, the labour unions asso 
ciated with the industry agreed to form a Joint 
Committee with employers to investigate conditions 
in the industry to search for the precise causes why 
production costs in home yards were so high in 
comparison with those which obtain abroad, and 
to find remedies for a condition of affairs which 
threatens to bring a great industry to its knees 
This Committee has, it is understood, now com- 
pleted that part of its inquiry which had reference 
to matters relating specially to the British ship- 
building industry which need reform and revision 
The conferences have quite properly been held in 
private with the object of premoting a full and 
frank discussion of the questions at issue, and the 
hare official reports which have from time to time 
been issued have stated no more than that satis 
factory progress was being made with the important 
work in hand. It is known, however, that while 
employers in the shipbuilding industry—adopting 
a different policy from engineering employers 
gave a guarantee when inviting the formation of 
the Committee that no proposals for reduction in 
rates of wages or lengthening of the working week 
would be made by employers, the labour repre- 
sentatives have been asked to give consideration 
to important changes in working conditions, to 
a revision of trade union rules, and to a removal of 
the many restrictions and anomalies which now exist 
Emplovers believe, and it is probable that many 
trade union leaders and workers share the belief, 
that changes in working conditions could be made 
which, without inflicting any loss or hardship on 
a single worker, would have a material effect in 
reducing the labour charges in the sum of construc 
tion costs. It is understood that, to aid the discus- 
sions which have taken place on these points, 
employers have laid their cards on the conference 
table and have disclosed the financial results of work 
executed during a recent period, and that the facts 
have come as a surprise to the representatives of the 
labour unions. The next move is with the latter 
They will, it is assumed, take steps to confer with 
the union executives and afterwards decide at « 
general meeting of trade unions on the lines of 
policy to be adopted regarding reforms, internal 
to the industry, which can be carried out without 
reference to other interests. This would be the 
first step in the restoration of British shipbuilding 
to its old position of unassailable superiority 
Wider issues are, however, involved. It is frankly 
admitted that production costs in home yards 
cannot be reduced to competitive level unless the 
crushing burden of national and local taxation is 
lightened, and the many industries on which ship- 
builders draw for supplies of materials and fittings 
are willing to accept lower prices for their products. 
That is an aspect of the problem which should 
occupy the next stage of the investigation by the 
Joint Committee. The work will open up very 


wide issues and is closely bound up with the 
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important subject of the relativity of wage rates. 
It is a question which affects not only ship- 
building, but most branches of engineering and 
many other trades. It calls for prompt and reso- 
lute handling, but politicians appear to lack the 
courage to deal with it, and the man who will 
undertake this essential task is not yet in sight. 
If the Joint Committee of shipbuilding employers 
and labour unions could evolve a method of bring- 
ing wage rates in different industries back to the 
old relativity they would be performing a national 


service 


Locomotive Feed Heating. 


Tue preheating of feed water, though universal, 
or practically so, in modern power plants and at 
sea, has hardly, we fancy, recently received the 
attention on the part of some locomotive engineers 
which it deserves. We think there can be little 
question that quite considerable economies can be 
had by adding to the temperature of feed water, 
and in view of the greatly increased cost of locomo- 
tive fuel it would seem proper that attention should 
be drawn to this important subject. A study of the 
heat balance of the locomotive reveals the fact that 
there are two main sources of heat loss. One is 
caused by the temperature of the waste gases in 
the smoke-box, and the second and larger is that 
due to the heat in the exhaust steam. Either of 
these heat losses are available for the preheating of 
the feed water, and any further use to which they 
may be put will increase the steaming capacity of 
the boiler, or, on the other hand, for a given power 
output fuel economy may be had in proportion to 
the heat imparted to the feed water. Efforts have 
been made in the past to utilise the heat in the 
front end gases, but practical difficulties present 
themselves owing to the inconvenience of installing 
feed heating apparatus in the smoke-box. Further, 
the low efficiency of the heat transfer of a waste 
gas heater compared with that of one working with 
exhaust steam makes the latter the more attractive 
from the point of view of size, which for locomotives 
is an important consideration. 

The desirability of using a portion of the exhaust 
steam for heating the feed will be readily appre- 
ciated when it is remembered that for each pound 
of steam passing through the cylinders at least 
1000 British thermal units are lost in the exhaust. 
Theoretically the gain obtainable by feed heating 
is proportional to the heat recovered, so that if 
15 per cent. of the steam exhausted is employed in 
the heater, then a like proportion of the heat in 
the exhaust steam may be returned to the boiler. 
In our issues of May 8th and 15th last there 
appeared articles on some large goods engines run- 
ning on the Pennsylvania system, and mention 
was made that later locomotives of this particular 
design were fitted with feed heaters. Recently we 
have seen an abridged report of tests carried out on 
the plant at Altoona with one of these locomotives, 
which is of interest as showing the overall effect of 
feed heating. In order to establish the gain possible 
by the use of the heater certain tests were made at 
powers within the capacity of the feed heater and 
the injector, and a comparison of the results in so 
far as fuel consumption is concerned showed a 
saving of 14 per cent. in favour of those trials made 
where the heater only supplied all the feed water. 
The general data obtained are of interest. It is 
shown that as the rate of evaporation increases 
so does the temperature in the exhaust, and further 
that the feed temperature advances by a like 
amount and that the mean temperature differences 
are the same throughout the range of the evapora- 
tions obtained. This is, of course, what would he 
expected, and is indeed a valuable characteristic 
for the reason that it means that the heater is most 
effective when the boiler efficiency is lowest, and 
in that respect it resembles the superheater. 
Another feature brought out, and one that at first 
sight may seem peculiar, is the fact that feed 
heating reduces the superheat obtainable with a 
given superheater at a given power. Feed heating, 
by decreasing the rate of heat transfer across the 
heating surfaces, reduces the rate of firing, because, 
for a given power, the coal fired per square foot of 
heating surface is less, and therefore the steam 
temperatures are lower. On the other hand, for 
equal rates of combustion the steam temperatures 
are unaffected. The decrease in the temperature 
of the superheated steam may be considered detri- 
mental to the working of the engines. The Penn- 
sylvania tests, however, demonstrate that the 
feed-water heater, by reducing the amount of 
steam passing through the exhaust nozzle, lowers 
the back pressure and through that lowers the 


water rate per unit of power developed, the net 








result, as already mentioned, being « fuel saving of 
14 per cent. Further, with heaters, either of the 
open or closed types, there is a saving in the 
amount of water drawn from the tank. This, with 
the fuel saving realised. is naturally equivalent to 
an increase in tender capacity. 

We do not intend here to go into the historical 
side of feed heating. It has been tried on several 
lines in the past, and of the earlier applications in 
this country the experiments made by Beattie 
about 1854 on the South-Western and again much 
later by Drummond on the same line are well 
known ; while the work of Mr. F. H. Trevithick 
on the Egyptian State Railways attracted much 
attention in 1913. At the present time feed heating 
is receiving very considerable attention abroad, 
both in the United States and on the European 
Continent, where, in Germany, it forms standard 
equipment on the State lines. In France, too, 
many locomotives are fitted, and economies of 
% per cent. in fuel are, we understand, being 
obtained. It is of interest also to note that at the 
present time feed heating is again attracting some 
attention here, for both the London, Midland and 
Scottish and the London and North-Eastern are 
experimenting in this direction. Whilst it is true that 
the question as to whether or not feed heating is 
economically justifiable must turn on the value of 
the fuel saved as against the original outlay 
on, and the cost of keeping the feed heater and 
its attendant pump in order, yet in view of the 
improvements made in the construction of feed 
heaters and the enhanced cost of fuel there appears 
to be no reason why feed heaters should not readily 
establish themselves as part of the regular equip- 
ment of the modern locomotive. 





Literature. 


The Standardisation of Workshop Operations. By T. 
PILKINGTON, M.I. Mech. E. Sir Isaac Pitman and 
Sons, Ltd., London. Pp. 253. 16s. net. 

As it grows increasingly difficult to secure reasonable 

profits in the engineering industry, manufacturers are 

becoming more alive to the desirability of improving 
their methods of production, and, according to Mr. 

Pilkington, one means of securing results and 

augmenting output is to be found in “time stan- 

dardisation * of the many operations of the workshop. 

The case for this plan is developed in a logical way, 

and if any engineer desires to give it an experimental 

trial, this book will provide him with a clear concep- 
tion of the subject, and an outline of the organisation 
required and the methods to be adopted. 

Obviously the idea of time study with a view to the 
determination of the correct time allowances for all 
operations, before of the work, is 
fundamentally sound, and, with the help of the charts, 
diagrams, tables and formule which have been pre- 
pared, should not be difficult to attain ; but, unfortun- 
ately, there are so many variables that it becomes 
virtually impossible to reduce time study to an exact 
science. All the time required is carefully deduced 
and tabled for future use and reference, but we notice 
that the author then suggests an allowance of 10 per 
cent. to cover unforeseen contingencies, an allowance 
which we feel will prove in many instances a very opti- 
mistie one, for we have cases in mind where even one 
of 25 per cent. would not suffice; indeed, we are con- 
vinced that the question of allowance is one of the 
most difficult problems that confront the limit setter, 
for it will be found to vary considerably with different 
products. Accordingly we are not surprised that a 
chapter has been devoted to the Selection of Limit 
Setters, from which we learn that the ideal man must 
begin by being physically fit to stand the strain of the 
work, and, in addition, must have had good training 
coupled with practical experience, and not only must 
he be accurate but he should also have analytic and 
synthetic ability, while he will necessarily be of a 
tactful disposition, but will not thereby lose the 
attributes of assertiveness, energy, and persistence, 
and finally to all the foregoing he must add originality 
and ingenuity. Certainly such a man would be suit- 
able for a limit setter, perhaps even something better ! 

Chapters I. to V. are devoted to the main purpose 
of the work, time standardisation in all its ramifica- 
tions, the methods to be employed, and the correct 
determination of time standards, while departmental 
routine is not ignored, and the very important problem 
of the balancing of equipment is tackled, the author 
advocating, in this connection, the extensive use of 
load diagrams, of which he gives an example. While 
we should be the last to deery the load diagram 
indeed, for simple articles and mass production 
nothing can be more helpful—we confess that we are 
somewhat aghast at the number of diagrams that 
would be necessary in the case of a complex manufac- 
ture, e.g., steam locomotives, where we suggest that 
only certain pre-selected pivotal parts could be dealt 
with by the load diagram method. 

In the chapter devoted to cutting tool data, there 


commencement 





is evidence of much careful work, the conclusion 
drawn are worthy of serious consideration, and the 
results of experiment, observation, and deduction 
have been preserved in useful tables and graphs, 
which can readily be consulted by anyone intro 
ducing the Without making invidiou 
comparisons, we may say that this chapter, the 
longest in the book, will best repay careful 
scrutiny, and may help to indicate where improv 
ments of method can be made. The potentialities «/ 
precision grinding are emphasised, and definit, 
examples are given of time saving as well as of obtai: 
ing better results by a more extensive use of thy 
grinding machine ; it might seem almost unnecessary 
to labour the point, but it is astonishing to find tha 
there are still many works which are slow to adopt 
the extensive use of this tool. 
Whether it was advisable to devote so much spa 

to “ incentives ”’ to increase output 


system. 


some 47 pages 


as there is already so much literature on the vario 
systems of payment by result, is open to question 
and, though it is admittedly involved in the subject 
we should have preferred to see the author treat th 
part in a cursory manner, thereby enabling him to 


some of his ideas on time 


We are quite in agreemen 


develop more fully 
standardisation proper. 
with him that there is still a big field for the applica 
tion of time standards to the Assembly Department 
but most engineers devote all their energies to th 
machine shop, little realising the losses that are in 
curred in the final stages, more often than not tly 
work being performed on “ day work.’’ Where the 
assembly department has been taken seriously in 
hand, and time studies made, the results have bee: 
most encouraging, and we suggest to Mr. Pilkington 
that he might devote more attention to this phase o! 
his subject in future editions. 

The more closely we peruse this book the more wi 
recognise its usefulness to concerns that are fortunat: 
in producing standard articles in very great numbers 
but when we visualise a factory which manufactur: 
of stores, never being blessed with lary: 
numbers, we anticipate difficulty after difficulty u 
applying in its entirety a similar to that 
advocated, and yet, at the same time, many of the 
principles could be adapted to suit the requirement 
of an individual organisation. 

The author's aim is stated to be to enunciate the 
principles and to describe methods in such a manner 
that the trained engineer will be able to acquire thx 
special knowledge that is necessary for him to be abl 
to insure satisfactory time standards, and to organis 
an efficient Time Standards Department ; in this w: 
feel confident he has succeeded, and we are sure that 
no manufacturing engineer will regret the time spent 
Standardisation of Workshop 


a variety 


system 


in reading Time 


Operations.” 


M.B., 
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By LEoNARD 
(CAMPBELL, 
Arnold and 


Health and Environment. 
F.RS., and ARGYLI 
Published by Edward 
208 pp. Price 12s. 6d. 

Tuts book is more interesting and is far wider in its 

range than its frontispiece suggests. The first plate 

led us to expect an elaboration of the pamphlets or 
the Smoke Abatement Society, although we do not 
say for a moment that that propaganda is doing any 
thing but good. We found the preface reassuring. 
for the authors ‘disclaimed, on the hand, 
desire to pamper the individual by improving his 
surroundings undeservedly and unnecessarily, but 
rather to keep him a hardy, fit and efficient working 
unit. All will recognise that many factors contribute 
to fitness and efficiency—not least ventilation and 
light. As regards the former the authors deal at length 
with the kata-thermometer as a means of ascertaining 


one any 


the cooling power of the air. 

The second chapter, which deals with ventilation 
and heating, will be found to be of value to all con- 
cerned in the ventilation of factories, offices and 
public buildings. Very properly this chapter follows 
upon one dealing with atmospheric impurities, in 
which the section on carbon dioxide discusses the 
percentages of that gas which limit efficiency. The 
titles of the succeeding chapters, “The Evidence 
of the Effect of Surrounding Conditions upon Health.” 
“Concerning Clothes,” “‘ Colds,” “* Light,” ** Food,”’ 
“The Kata-thermometer,” “* The Skin,” and * Meta- 
bolism,”’ indicate the wide ground covered, but 
then environment has wide limits and while ill-health 
may often be traced to one predominant cause, goocl 
health is the resultant of many causes. 

The book will appeal to readers of this journal as 
citizens and as heads of families no than 
engineers. We think, however, that succeeding 
editions a short glossary of medical terms would be 
advisable —-we refer particularly to the fifth chapter. 
To the ordinary lay reader it is easy to refer to a 
glossary, but annoying to have to turn up in a dic- 
tionary such words as rhinitis, ostia, anaphylactic, 
and antigens. Lay readers differ in their acquaintance 
with terms of this class, unless their family medical 
history sheets are abnormally bad. Also for sueceec- 
ing editions Table XIV. on page 67 should give basal 
prices per unit ; it is tiresome to have to fetch a slide 
rule to work them out from the “ cost per therm at 
the house ’’ and pencil these in the right-hand margin 
of the page, There is, too, apparently a printer's 
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error at the top of page 73; surely “ decennial” | displaced so that one outer and one inner edge is | than the wing spread, or smaller than with the plain 


hould have been used instead of * decimal” ? 
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some length 
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public in a 
our issue of August 
extended to 


Smoke Prevention at Sea ~ in 
Our 


wi-burning furnaces, 


Investigation was cover 


we arrived at were remarkably in accordance with 


For one thing it was agreed that there are 


ome metallurgical processes in which the production of 
moke is inevitable, while steamships were put down as 
the worst offenders in the way of polluting the atmosphere 
\t the same time the tenor of the article leaves the | 
npression that we were more concerned with the efficiency 
the combustion of the coal than with the pollution of 
he atmosphere by the smoke The broad conclusion 
arrived at was that boilers in general, and specially 
urine boilers, were so overworked that they could not | 
roduce the required amount of steam when fired smoke 
easly As at present constructed, too much,” we said, | 


is thought of heating surface, too little of furnace room 


nd circulation. Smaller grates, sharper draughts, larger 
rnaces and longer runs from the furnace proper to the | 
* Tt is noteworthy that, although | 
modern power station practice follows exactly such teach 
nu, there has heen little change in the design of mercantile 
of the water-tube 
The decadence of the Thames as a ship 


tube plete are required 





narine boilers, anart. course, from 


tviw 
nuldine district is verv for ibly brought home to those wh« 


knew the river in the old days, as Samuda’s yard was then | 


n full swing and two notable vessels had been launched 








within a week. They were the State yacht Mahroussé, | 
tor the Viceroy of rvpt; a paddle steamer, 400ft. long | 
vy 42ft. beam and 3200 tons, which was engined by Penn 


ind expected to attain a speed of 18} knots. (The speed 


as actually given as I8t knots per hour and was | 
wsociated with the adjective “ extraordinary "), and an 
ironclad for the Peruvian Navy, of 215ft. length and | 
2004 tons. The latter veasel was protected by a casing of | 


ron plates 44in. in thickness extending from stem to stern 

A note on the report of the Metropolitan Railway 
shows a striking contrast with the extent of undergrounc 
ot the The 
passengers carned was then growing fast and had risen from 


i 
7 
travel in London present day. number of | 
thout 10) millions a vear in 1864 to 15 millions a year in 
1865. During last year over 298 million passengers were 
carried by the Underground Railways of London. 
\nother brief note of sixty years ago is of interest, as it 
forestalls an for which American blast-furnacemen 
have recently claimed originality. In this note it was said 
that an elliptical biast-furnace, 20ft. and 12ft. in diameter 
by 60ft. high, had been erected at Dundyvan Tronworks 


and was stated to extraordinary 


iden 


vive results. 





The Wing-Rotor. 


CONSIDERABLE interest created towards the 
end of last year by Herr Anton Flettner’s application 
of aero-dynamical principles to the wind propulsion of 
ships, and his experiments with the rotor ship Buckau. 
The Magnus effect upon which its principle of pro 
pulsion depends was discussed in THE ENGINEER of 


was 


November 21st, 1924, and asummary of Herr 
Flettner’s paper before the German Institution of | 
Naval Architects was given in the following issue 


Throughout Herr Flettner’s experiments a cylindrical 
rotor was employed. 

An interesting development of the rotor principle 
by Engineer-Captain Sigurd J. 
Savonius, of Helsingfors, Finland, who has invented 
and tested a new form of rotor which he terfns the 

Wing-Rotor.”” In contradistinction to the plain 
cylindrical rotor, which must rotated by motor 
power and moved laterally if the Magnus effect is to 
he usefully employed, the wing-rotor is claimed by 
the inventor to produce by itself rotary motion as 
well as the Magnus pressure effect. From 
November last until June extensive trials of the wing- 
rotor have heen made, and some of the results are 
set forth in the following. If an ordinary cylindrical 
rotor be cut into two halves, which are then laterally 


has been made 


be 





the conclusions | 


made to form a continuous wall, the S-shaped arrange 
ment—illustrated Fig. 1 That 
diagram shows the pressure distribution around the 
surface of the wings when the rotor is placed in an 
air stream. 
pressure is formed near to the hollow face of the wing B, 
| the turning effect of which pressure is, to some extent, 
annulled by the region of negative pressure or vacuum 
produced on the hollow face of the wing A. When a 
wing-rotor of this type is allowed to spin idly in the 
wind, its peripheral speed is found to be almost exactly 
equal to that of the wind speed, whilst if the two wings 


in obtained. 


is 


It will be seen that a region of positive 































































rotor. 

The trials which have been made indicate that the 
wing-rotor is specially suitable for wind-motor work, 
for, compared with the windmill, it has fewer working 
parts, less frictional loss, and requires no special vane 
apparatus to keep it to the wind. Only two simple bal! 
bearings are required, which can be so arranged that 
lubrication be effected from the ground. The 
speed of rotation of a wing-rotor can be fixed within 
wide limits by altering the ratio of diameter to length. 
Thus the speed of a short and broad wing-rotor is less 
than that of When fixed to 


a tall and narrow one. 
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FIG. 1 


are moved further apart, so as to make a space between 
the the 
between the wings is increased, 


them, speed drops as intervening 
The 
of such an arrangement are entirely overcome, so the 
inventor informs us, if the two halves of the. wing-rotor 
are drawn apart to a distance equal to the length of 
a radius 2. With this wing grouping 


the air stream, which strikes the hollow surface of the 


space 
obvious defects 


as shown in Fig 


wing B, is now deflected, so that it can exert a positive 
pressure on the surface of the wing A, instead of the 
negative acting at that point, shown in 
arrangement, Fig. 1. The effect of this seemingly 
small alteration is, are informed, a very marked 
one, With it an increase of the peripheral speed of 
the wing-rotor, up to lL. 
noted, whilst the 


pressure 
we 


7 times the wind speed, was 


turning moment was shown to be 

















PUMPING UNIT 


FIG.3 A WING - ROTOR 


of a similar 


see Fig. | 


three times that 
centre opening 
rotor in which the two wings were separated by some 
Two half-cylindrical wings were found to 
Further comparative 
rotor 


wing-rotor without a 
and five times that of a 


dlistance. 
give the best overall efficiency. 
tests between a wing-rotor and a cylindrical 
showed, we understand, that the Magnus effect was 
the same for rotors of equal length and surface area 
when both were rotated at the same speed. As in the 
case of the cylindrical rotor, the efficiency is improved 
by fitting end plates to the wing-rotor, so that the air 
does not spill over the ends. It is claimed that with 
Mr. Savonius’s wing-rotor the diameter of end plate 
required is only from one-quarter to one-third larger 






















































FIG. 2 


the top of a mast —as shown in Fig. 3—-the proportion 
of width to height may be 1:1 to 1: 2, while if 
mounted on alow basement on the ground a length of 
three to five times the height may be employed with 
advantage. A simple brake is employed to keep the 
wing-rotor stationary when it is not required. When 
allowed to come to rest the wings automatically take 
up @ position of least resistance, which is such that 
the common of the wings stands 
angle of 25 deg. from the direction of the wind. 
The following example of a wing-rotor arranged for 
water pumping may given. The to 
be tested was fastened on the top of a bollard on a 
light pier, and it had the following principal dimen 
Height between the end plates, 196 em. ; 
wing spread, 96 em. ; diameter of end plates, 120 cm 
The wings were constructed 
with 


diameter two at 


be wing-rotor 


sions : 


area, 1.88 square metres. 
of 0.75 mm. sheet iron, with the edges wired 
10 mm. wire 
each wing, and the end plates were made from 12 mm. 

The rotor itself was supported on a 2in. 
steel tube, to which it was attached by concave sheet 
metal covers 1 mm. thick. There were two ball bear- 
ings, the lower of which was designed to take the 
weight of the wing-rotor, 50 At the lower 
end of the rotor was fixed a circular plate with an 
adjustable arm to vary the length of stroke of 
reciprocating pump, which had a piston diameter of 
34mm. With the longest pump stroke the amount 
of water was per stroke. 
The water was pumped along a 366ft. jin. main to 
a tank 50ft. above the suction level. At a wind speed of 
three metres per second, or about 6} miles per hour, 
the pump gave 36 strokes per minute and delivered 
100 litres per hour. At four metres per second, or 
9% miles per hour, wind speed, the output was doubled, 
and it was again doubled when the wind speed rose 
6 metres per second, say, 134 miles per hour. These 
figures, it is claimed, compare very favourably with the 
performance of a 6ft. steel windmill of modern design, 
and the output may be increased by using a larger wing 
rotor. The inventor has also produced a self-regulat- 
ing wing-rotor in which the wings are pivoted on 
tappets arranged on the end plates, and the edges of 
the wings connected by tension rods again pivoted 
at the edge of the wing. Two pairs of springs are 
fitted which hold the wings apart, and a chain 
attached to one of the wings runs down the hollow 
tube support to a hand windlass. Should the speed 
of the wing-rotor rise the centrifugal force acting on 
the wings pulls them round, so that less of the wing 
surface is exposed to the wind, whilst if the speed 
again falls the springs bring back the wings into the 
original position. The rotor can be brought to rest 
by the hand windlass, which brings the two wings into 
neutral position. 

The inventor has also tested the propulsive force 
of the wing-rotor in a small boat about 16ft. long 
and 6ft. beam, in which two wing-rotors, with a width 
of 67 cm. and a height of 280 cm., were fixed. The 
end plates were 88 cm. in diameter. In a breeze of 
7 metres per second, or 15 miles per hour, the boat 
reached a speed of 5 knots and at a wind speed of 
10 metres per second 6 knots was averaged, equal 
The 


Four 3 mm. wire stays were used on 


ply wood, 


kilos. 


a 


delivered 50 cubie em. 


to a propelling force of 3 to 4 horse-power. 
experimental work we have referred to has, it appears, 
shown that the wing-rotor offers various means of 
utilising the wind power in @ novel and simple manner. 
The apparatus is, we understand, protected by world 
patents, and further experimental work with tegard 
to its application js to he earried out hy the inventor, 
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The Motor Ship Parkeston. 


No. IL* 


In the course of the general description of the new 
Harwich-Esbjerg motor mailship Parkeston, published 
n our last 
character of the main propelling machinery. 


the special 
By the 
are 


issue, we indicated briefly 


COUPrLes)s of the owners and engine builders we 
now able to give further particulars of the design of her 
engines, which are accompanied by illustrations. The 
Parkeston is owned by the United Steamship Com- 
pany, Ltd., of Copenhagen, which firm is represented 
in Harwich and London by the United Shipping Com- 
pany, Ltd., of 108, Fenchurch-street, E.C. 3. A 
general view of the ship is reproduced above. She 
was built by the Elsinore Shipbuilding Company, of 
Elsinore, and her main and auxiliary engines were 
designed and constructed by Burmeister and Wain, of 
Coy nhegen. 

A twin-screw arrangement with four-stroke cycle 
single-acting engines of a new type recently designed 
and built for small and fast passenger ships is adopted. 
\ view of one of the engines taken on the test bed ix 
Fig. 1. The motor has six cylinders of 
550 mm., or 212in., bore, with a stroke of 900 mm., or 
357/,,in., and it is designed for a total output for the 
two engines of 3800 indicated or 2700 shaft horse- 
power when running at a normal speed of 190 revolu- 
tions per minute. The main feature of the new design 
is the use of a trunk type piston, which enables the 
cylinder casings to be mounted directly on to the 
column framing, with the liner projecting down into 
the crank chamber By using this arrange- 
ment a considerable amount of height and weight is 
saved According to the makers’ usual practice, the 
crank shaft is built up. Each pair of webs is fur 
nished with balance weights designed to compensate 
each group of three 
sequence of referred to 
is exactly similar for the 


given inh 


space. 


out-of-balance forces in 
As the 
the centre of the engine 
two groups of cylinders, the makers claim that a 
completely balanced engine is obtained. It is quite 
certain that the taken balancing is largely 
responsible for the smooth running of the engines, 
upon which we commented our last The 
cylinder covers are of latest square type and are bolted 
me to the other so as to form a rigid structure at the 
top of the engine. In addition to this fastening, they 
secured to the main colurmns by through stay 


the 


evlinders. cranks 


care in 


in issue. 


ure 
bolts which are designed to take the combustion loact. 
With this system of construction the cast iron column 
frames are required only to take the side thrust from 
the pistons and the compression stress of the stay- 
halts 

It will be noted from Fig. 1 the cam shaft 
arranged at the level, which 
dispenses with the usual system of push rods and 
enables the valves to be operated directly by the 
cam The standard reversing and 
inanceuvring arrangements remain unaltered, and the 
engine controls, along with the fuel pump, are grouped 
the forward end of the engine. A view taken in 
the engine looking forward, which shows the 
control platform, is reproduced in the upper view on 
page 190. The cam shaft is worked by chain drive 
from the crank shaft and the totally-enclosed chain 
the forward end of the motor 


that 


about eylinder cover 


levers makers’ 


at 


room 


casing will be seen at 
in Fig. 1. The drive also serves to operate the main 
fuel pumps, there being a separate pump for each 
cylinder. A useful feature of the design, which is well 


* No. J. appeared August Lith, 





illustrated by the views on page 190, is the provision 
of large light doors on the crank case. Some of these 
<loors were removed for Inspection on our recent visit 
to the ship, and we noted that they gave good access 
to the liner 
bottom end. 
furnished with telescopic pipes, and the engine is 
fitted throughout with forced lubrication. The 
absence of piston cooling water should greatly assist 
to maintain the crank case oil free from contamination. 
A somewhat unusual arrangement is that of placing 
the fly-wheel at the forward end of the engine and the 
air compressor at the opposite end, instead of the 
reverse way, which is generally adopted. The fly 
wheel is small in diameter and is provided with four 
short stout arms, while the rim is cut with teeth, which 
engage with the worm of the electric turning gear. 
Referring to the direct-driven air compressor, it 
may be stated that it is of the three-stage type 
The air compressor crank shaft bolted the 
main erank shaft by means of a flanged coupling 
provided with thrust collars. The thrust bearing was 
specially designed by the makers, and it has double 
enough to take the 


and piston, also to the connecting-rod 
The pistons are oil cooled and are 


to 


is 


shoes, each of which is made large 





FIG. 1 


whole of the thrust load. By fitting the thrust bear- 
ing within the bed-plate of the main motor, consider- 
able space is gained at the after end of the engine- 
room. Moreover, the bearing is connected to the main 
lubricating system of the engine itself and no addi- 
tional attention is required. In practice, we learn, 
it has been found that the heat developed by the 
thrust bearing is small and the loss of power caused 
by friction is quite a negligible quantity. Illustration 
Fig. 1 shows that the engine is well served by two 


ONE OF THE ENGINES OF 


platforms, the upper of which gives access to the valy. 
and the the contral platform th 
fuel pumps, control levers, and the crank case dow, 

for the 
teel fitted high upon th 
engine-room in the port side wing. 


gears lower to 


The compressed air manceuvring engine 


stored in two large Vessels 
The control whee! 
for the two air receivers are carried on spindles whic} 
above tl 
crank case ; they are to be seen to the left of the Lippe 


The lower view reproduc 


pass between the engine cylinders just 


view given on page 190. 
on the same page serves to illustrate the refrigerat i) 
plant and condenser, and on the upper right-han 
side of it the air inlet pipes and exhaust mains of o) 
of the main engines will be seen. 

As mentioned in the previous article, the engin 
arranged to 
a supercharging blower, and under such conditio: 


are work each in conjunction w 
the speed of the engine is raised to 200 revolutio 
a minute, with a total output of 3000 shaft hor 
power, which is equivalent to about 
half knot on the vessel’s speed. The ait 
is carried the length of the engine and is provick 
with connections corresponding to the inlet pipe o 
each cylinder. At the forward end of the inlet pay 
is fitted an end cap of perforated steel, which may | 
closed by turning the handle partly to be seen in t! 
top corner of the bottom ilhustration on page bon 


an addition 


inlet ma 


The intakes from the engine-room are thus complet: 
shut off before the supercharging blowers are start: 
up. The blowers are small in size and are driven | 
direct coupled motors. Fach of them is 
by a cone-shaped duct of large dimensions to the a 
inlet trunk, and when the blowers are working t} 
air in the inlet main is maintained at a pressure equ 
to 400 mm. to 500 mm. water column. Alongside t} 
air inlet pipes are the exhaust mains, which are bu 
up of thin steel plates welded together and are cover: 


connect 


with heat insulating material. 

Only the fuel pumps and the air compressors 
the main motors are driven direct, all other auxilia: 
machinery being electrically the LlO-vo 
current for this purpose being supplied from thre 


driven, 
Diesel electric generating sets. Like the main motor 
the auxiliary engines were built by 
Wain and they units, 
cylinder, 150 brake horse-power engines, and one 

loo 


2 
Burmeister an 


are standard Two are thre 
two-cylinder motor designed for an output of 
brake horse-power at a normal speed of 400 revolu- 
The diameter of all the ey linders | 
or 13}in 


tions per minute. 
310 mm., or 12}in., with a stroke of 350 mm., 
The air compressors of the three auxiliary engines ar 
fitted with the makers’ pate nted system, which regu 
that while 


lates the amount of air compressed, so 


providing the necessary air for the injection of fu 


tle output of the compressors can be raised sufticient |) 
to supply the air necessary for one of the main motor 
in the remote case of a main compressor being put 
out of action. Connections are also made for filling 
the manceuvring air receivers to 370 }b. pressure and 
the 
of the main or auxiliary compressors. 


starting air receivers to 900 Ib. pressure from an 
An emergent 








THE PARKESTON 


hand-operated air compressor of suflicient capacity 
to charge up a starting receiver is also provided 
Auxiliary pumps include two cooling water pumps ot 
the centrifugal type, each of which is designed to cool 
the various engines when working at full speed 
The lubricating oil pumps are also in duplicate and 
each pump is large enough to meet the full duty. 
The pumps are of the gear type and they are motor 
driven, the same motor serving also to drive the oil 
fuel pump. A separate oil fuel transfer pump ic 
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provided at the forward end of the engine-room,which 
nay be used to trim the oil tanks or fill the service 
tanks, which are placed in a recess near the boiler and 
vell above the level of the engines, so that gravity 
ced is maintained. On the port side of the engine- 
room there are two electrically driven bilge and 
itary pumps and one centrifugal ballast pump with 
capacity of about 100 tons per hour. On the star- 
oard side of the engine-room there is the refrigerating 
lant, already referred to and illustrated on page 190. 
Krom the description we have given it will be under- 
tood that the main engines of the Parkeston are 
uhter and therefore probably cheaper to build than 
re single-acting standard engines of the crosshead 
pe. From the figures given by Mr. H. H. Blache in 
paper on “ The Four-cycle Marine Oil Engine,” 
hich was read before the Institution of Engineers 


and Shipbuilders in Scotland on February 24th last | 
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LAP. 





ja - ae Horse Powers from 
Model- Experiment 
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HORSE POWERS 


: 














10 ” 12 13 14 15 16 
' SPEED in KNOTS . 
FIG. 2 SPEED AND POWER CURVES 


aud was summarised in The Encincer of February 
27th, that the weight 100 shaft 
power of the trunk type of engine is round about 
a figure which is quite comparable with the 
The weight of 
main engines of the Parkeston is 236 tons; if the 
complete machinery including main engines, propeller 
hafting and auxiliary engines, air 
receivers, piping, exhaust silencers, and all electrically 
driven pumps necessary for the main engines, includ- 
spare parts be taken, then the total weight is, we 


we note per horse 


S Tops, 
firms latest double‘acting practice. 
thee 


stern tubes, 


understand, about 415 tons. In Fig. 2 we give 
curves supplied by the makers which indicate the 
relation of engine power and revolutions, with the 


peed of the vessel. There is no doubt that a big field 
of development is presented by the smaller motor 
hip. the oil engined tug, the dredger, and other small 
motor-propelled craft. For such vessels a special 
tvpe of high-speed engine is often required, for which 





work the Parkeston should serve as a pioneer ship. 
« ~ . 
Faraday as a Chemist.’ 
(Concluded from page 163.) 

Iris worth while, 1f merely as an object lesson, exhibiting 
the vast influence which can be exerted on the world’s 
ffairs, by some originally modest piece of scientific 
research, to consider the seope and magnitude of the 
progress made as a result of Faraday’s discovery of benzene 


re hundred yeors ago 

The whole of the great coal-tar colour industry sprang 
from Faraday’s study of coal tar. In 1856 the late Sir 
W. H. Perkin made the first coal-tar colour, Perkin’s 
mauve, from coal-tar benzene ; and at the great Exhibition 
of 1862 a large number of such artificial colouring matters 
was displayed. So rapid had been the progress made 
during half a dozen years that in 1862 Hofmann was able 
able to write as follows concerning benzene :—** For years 
the could claim scientific 
interest only In this investigation, as indeed throughout 
the whole series of his immortal researches, Faraday’s 
object was the elaboration of truth for ite own intrinsic 
and beauty ; and in the same spirit has the work 
heen continued by those who, after Faradey, engaged in 
{ Nobody, 
in those early days of benzol, when the substance simply 
existed as a laboratory curiosity, dreamed of the brilliant 

rreer looming in tho distance for this body, nor of the 
marvellous transformations it was destined to undergo.” 
But since the early days when Hofmann was moved to use 
these words the development of coal tar colour manu- 
facture has proceeded with progressive rapidity; the 
number of coal-tar colours now recognised as of technical 
value is of the order of 1200. Whilst the earlier artificial 
dyestuffs, although brilliant in colour, were often fugitive 


m™m wly discovered compound 


Hic 


the further scientific examination of the subject. 





to light or to washing, we are now in possession of coal 
tar colours which are more fast to light and to washing than 
indigo, madder, or any of the stable dyestuffs known to 
Many of the newer aromatic artificial dyes 
persist even when the fabric on which they are deposited 
has rotted away. The late Lord Playfair, and many other 
chemists, saw that the coal tar colour industry was likely 
to influence in a remarkable manner the industrial fortunes 
of Great Britain. Hofmann put this view forward in 
1862 in a remarkable passage : ‘For, if coal be destined 
later to supersede, as the primary source of 
colour, all the costly dyewoods hitherto consumed in the 
ornamentation of textile fabrics ; if this singular chemical 
far at all remote, thi 
moment in the very act and process of gradual accomplish 
are we not on the eve of profound modifications in 


our ancestors. 


sooner or 
. 





revolution, so from is at 


being 


ment 





| the commercial relations between the great colour-consum- 
ing and colour-producing regions of the globe ? Eventuali 
| ties, which it would be presumptuous to predict as certain, it 
may be permissible to forecast as probable ; and there is fair 
reason to believe it probable that, before the period of 
another decennial Exhibition shall arrive, England will 
have learned to depend, for the materials of the colours 
she so largely employs, mainly, if not wholly, on her fossil 
Indeed, to the chemical mind it cannot be doubtful 
that in the coal beneath her feet lie waiting to be drawn 
forth, even as the statue lies waiting in the quarry, the 


stores, 


fossil equivalents of the long series of costly dye materials 
for which she has hitherto remained the tributary of foreign 
climes. Instead of disbursing her annual millions for these 
substances, England will, beyond question, at no distant 
date become herself the greatest colour-producing country 
tra the 


world ; nay, by the strangest of revolutions, she may 


ere long send her coal-derived hes to indigo-growing 
India, her tar-distilled crimsons to cochineal-producing 
Mexico, and her fossil substitutes for quercirton and 


safflower to China, Japan, and the other countries whence 
these articles are now derived.” 

This pronouncement of Hofmann is interesting in that it 
involves two propositions, the one correct and the other 
incorrect. The instinct and wide experience of the chemist 
told him, and told him correctly, that the coal-tar dyes 
were destined largely to replace the vegetable colouring 
matters and to provide the textile manufacturer with 
increased opportunities for the production of new effects ; 
but when he took for granted that the new discovery would 
find vigorous commercial development in the country of 
its birth he was forming an opinion on a subject less his 
own than Within a few this 
country was exporting coal tar to Germany for dyestuff 
manufacture, and, whilst artificial colour manufacture 
languished in this country, Germany forged ahead and 
soon dominated all others in the new industry. Indigo 
planting and indigo preparation did indeed dwindle into 
insignificance, largely because no concerted effort was made 


chemi al acience, years 


to apply scientific methods to the improvement of methods 
which had remained unchanged for perhaps a thousand 
years ; but it was Germany who exported artificial or coal 
tar indigo to India and not Great Britain. 

It has just been hinted that scientific cultivation and 
scientific methods of separation might have enabled natural 
indigo to hold its own against artificial indigo produced 
from the components of coal tar ; there Is indeed solid 
foundation for the belief that natural indigo, had its pro- 
duction not been woefully mismanaged, would never have 
been supplanted by the artificial material. [It would appear 
likely that the percentage of colouring matter yielded by 
the indigo plant might be greatly increased by scientific 
breeding and by improved methods of extracting the colour ; 
the percentage of sugar obtained from the sugar beet by 
judicious selection of seed and careful development of 
methods of extraction was raised from little than 
5 per cent. to about 20 per cent. on the weight of the beet. 
Furthermore, and for reasons which need not now be dis 
cussed, it seems clear that natural indigo is of distinctly 
greater value as a dyestuff than the artificial product. 
These facts were realised by the Government of India 
many vears ago ; a scheme of research work was launched, 
financed by the State, and notable advances were made 
But at the moment 





more 


in the manufacture of natural indigo. 
when it had become clear that indigo planting could be 
viven a new and profitable lease of life the Indian Govern 
ment, apparently from motives of economy, abandoned 
the research scheme ; the considerable expenditure which 
had been incurred thus represented, for all practical pur 
an extravagant It first 
sight irrational to spend a large sum of money in proving 
the truth of a scientific forecast as to how a particular 
scientific industry can be made to flourish and to abandon 
the project at the moment of fructification ; at the same 
time, the fact that this remarkable method of procedure 
is the standard method-adopted by British Governments 
would seem to indicate that it has a sound economic basis 
But whilst little or nothing was done to stimulate the 
cheap production of natural indigo, neither effort or money 
was spared in the attempt to manufacture coal tar indigo 
in the German colour works; it has stated that 
£2,000,000 were spent on chemical research and technical 
development before synthetic indigo was put upon the 
market. The vast amount of chemical and technical 
experience gained during this great enterprise did not lead 
to the production of indigo alone ; many compounds closely 
allied to indigo and possessing value as dyestuffs were also 
made. Included among these is the traditional Tyrian 
purple, which is contained in the secretions of a small 


Poses, waste of money. seems at 





been 


marine snail. 

Again, the competition amongst ¢ oal-tar dyestuff manu 
facturers led to new developments in connection with the 
manufacture of entirely novel dyes of like stability to 
indigo, although belonging to entirely different classes of 
chemical compounds. Many of these, grouped together 
as the so-called ‘* vat-dyestuffs,”’ are derivatives of the 
hydrocarbon anthracene which has been previously men- 
tioned ; they can be produced from anthracene separated 
from coal tar. But coal tar anthracene is costlv, whilst 
the two hydrocarbons with which Faraday was so closely 
associated, benzene and naphthalene, can be extracted 
from coal tar in large quantities at but little expense. 
As an illustration of the thoroughness with which chemical 
skill has been applied to the solution of the economic 
problems which arise in the manufacture of artificial colour- 
ing matters may be quoted the fact that the cheap raw 
materials, benzene and naphthalene, can now be used 


| the making of glass for optical instruments 


stuffs relating to anthracene. Naphthalene can be partially 
burnt in the air so as to yield phthalic acid ; this phthalic 
acid can be caused to condense with benzene to give anthra 
The anthraquinone thus manufactured can b« 
used to replace that previously obtained from the costly 
anthracene, and can be utilised in the manufacture of th« 
better class vat-dyestuffs. 

Whilst the manufacture of coal-tar dyes grew to vast 
dimensions owing to wise development and exploitation, 
other industries and fields of knowledge also benefited 
In course of time it was found that Faraday’s benzene 


quinone, 


was the starting material for many aromatic substances 
of use in medicine, in photography and in many other arts 
Furthermore, benzene 
toluene, are the raw materials from which the high explo 
sives picric acid and trinitrotoluene are manufactured 
At the outbreak of the recent war no picric acid was being 
from benzene, and no trinitrotoluene had ever been 


the coal-tar hydrocarbons, and 


inade 
made on a large scale in this country. Thies was of course 
well realised on the Continent ; to what extent the known 
unpreparedness of Great Britain for the 


the staple high explosives was a factor in precipitating war 


manufacture 


cannot now he ascertained 

The set of great industries involved in the 
of artificial dyestuffs, 
military and naval high explosives are thus closely allied 
Faraday of benzene and 
important in connection with liquid fuel used in the ordi 
nary internal combustion engine Certain of the 


occurring petroleums contain large proportions of aromati 


manufacture 


pharmaceutical products, and 


s discovery its analogues is alao 


naturally 


hydrocarbons, such as benzene, and the fact that a petro 
leurn from Borneo containing about 20 per cent. of benzenc 
and toluene was available 1014 very 
relief to the difficult situation created by the impossibility 
of immediately preparing larve quantities of raw material 
tar tor the manufacture of high explosives 
Benzene and toluene tar largely 
for blending with petrol from overseas and for inmpro 
its efficiency as a fuel. 

In the year 1825 Faraday undertook, at the request of 
the Council of the Royal Society, a lengthy and laboriou 
experimental study of the manufacture of optical glass 
the investigation extended over four vears, and was fruitful 
in that it provided a great deal of accurate and precise 

avoided in 
The notable 
positive result of the work was the discovery of the so 
called heavy glass, which consists largely of a lead boro- 
silicate and has very high refractive power. The expenses 
incurred in carrying out this work were amongst the objects 
of a violent attack levelled against the president and Council 
of the Royal Society in 1830 by Sir James South. The 
* heavy glass "’ was destined later to serve in Faraday 
discovery in 1845 ot the rotation of the plane of polarisation 
of light when passed through a transparent medium in a 
strong magnetic field; this property, that of magnetx« 
important 


im was a material 


from coal 


from coal are now used 


data as to the conditions to be desired or to be 


rotatory power, took its place amongst the 
physical constants of chemical substances as a result of 
the work of the late Sir W. H. Perkin. 

Yet another brilliant piece of Faraday's experimental 
chemical work remains to be mentioned. He had noted 
that films of beaten gold of some 1/280,000th of an inch 
in thickness translucent, and that the transmitted 
light is green in colour; from this observation he was led 
to study the transmitted colour of still thinner films of 
gold and other metals, and to the conclusion that glas 
fused with the addition of a trace of a gold salt, owes its 
ruby to the diffusion throughout the mass of 
minutely divided gold. The of metallic wold 
in aqueous solution also engaged his attention, and he 


are 


colour 
reduction 


concluded that the bright red-coloured solutions thu 
obtained owed their colour to the diffusion of minut 
particles of metallic gold throughout the liquid. Thess 


coloured and apparent solutions of metallic gold in water 
are very stable ; their study by Faraday in 1857 was an 
obvious prelude to the classical studies of colloidal solutions 
published by Thomas Graham, the Master of the Mint, in 
1861. 

So far 1 have dwelt, perhaps with too much insistence, 
an experimenter, and, 


on Faraday's as 


possibly again in too accentuated a manner, with the world 


pre-eminence 


extended influence of his chemical work on the subsequent 
history of our planet. Such possible defects call tor 
Faraday came forward as an experimental geniu 
at a time when the chemist was forced to work with the 
aid of only ordinary and when he 
had to make for himself every item of the apparatus which 
he desired to His ** Chemical Manipulation,” pub 
lished in 182%, provides a fund of information concerning 


ate 
apology. 


domestic appliances, 


use. 


details ot « hemi al expernmentation ol which the ‘ he hike al 
student of to-day is entirely ignorant. We have progressed 
so far in our experimental study of chemical phenomena 
that the investigator is now but little dependent on his 
subservient 


own manipulative skill, and has become largely 
Again, 


to the ingenuity of the scientific instrument maker. 
an apparently non-utilitarian experimental discovery made 
in one generation seems naturally to become the corner 
stone of some gigantic industrial development in the next 
A perusal of Faraday’s experimental work fur 
and, to 


decade. 
nishes ample material in support of this thesis ; 
come nearer to the present day, many of those present 
to-night had the privilege of witnessing those fundamental 
experiments on the liquefaction of gases,.shown in this 
theatre by Sir James Dewar, which have become the 
foundation of great industries. 

It would be a mistake to attempt to measure the achiev« 
ments of Faraday on a scale derived from a consideration 
of the immediate material benefits to the world which have 
accrued from his work. Probably no man, with the possibl 
exception of Newton, throughout a 
century such a persistent directive impulse to the activities 
of a huge body of scientific workers. This the more 
strange in that Faraday was essentially a solitary worke 
the long list of his published papers includes but two in 
which he is named as a joint author. It would almost 
seom that the man was endowed with such consummat 
skill as an experimenter that any collaborator of his day 
would have impeded the progress of a joint investigation 
It might perhaps have been anticipated that one so muc! 
accustomed to work alone, and as a pioneer far ahead ot 
most of his contemporaries, would have tended towards 
narrow specialisation and have gradually lost interest ir 
other branches of scientific activity by reason of intense 


has ever exercised 








* Discourse delivered before the Royal Institution by 
Sir Wm. J. Pope, K.B.E., F.R.S, 





instead of anthracene itself in the manufacture of the dye- 


cultivation of his own field of investigation, Some justifica 
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tion for such an expectation may be sought in the fact 
that although he was the first secretary of the Athenwum 
Club, he resigned the position after one year of office, and 
that he declined nomination to the presidency of the Royal 
Society on the ground that it would impede his experimental 
work. But the lengthy correspondence of Faraday with 
Schénbein, Liebig, Whewell, Wheatstone, Agassiz, Dumas, 
Wollaston, Herschel, de la Rive, Gay-Lussac, and a host 
of other great contemporaneous scientific men, shows that 
his interests were widespread, and that he bore always in 
mind his primary concern for the advancement of natural 
philosophy as a whole. One of the most acute judges of 
his the Count Camillo Cavour, records 
appreciation which is worthy of quotation; he found 
Faraday “* without a waistcoat, in a ragged old coat, look 
ing for all the world like a sixteenth century savant. But 
one can see that he has great rapidity of perception, and 
two qualities which lead almost 
There is 


tellow-men, an 


qui kness of decision 
to these 
scrap of scientific conceit about him.” 


instinctively great discoveries. not a 


In this conservation of a wide scientific interest, so diffi 
cult for an isolated worker, the nature of Faraday’s duties 
he Royal Institution must have played a great part 
One of his major tasks consisted in expounding the results 


of current scientific progress to a cultured though not a 


int 


specialist audience; his sense of responsibility towards 
that audience led him so to train his powers that he became 
the most efficient popular exponent of science of his day. 
His lectures to children on the chemical history of a candle 
show that he was an unrivalled master of lucidity of exposi 
tion and a genius in the device of simple but convincing 
illustrations. 

[t must not, however, be imagined that Faraday confined 
himself to the discovery and exact statement of experi- 
mental facts without thought for their theoretical signifi- 
cance. His respect for a bold and far-reaching generalisa- 
tion, put forward as a mathematical interpretation of facts 

and this is what is meant by a theory—-is expressed in 
many of his writings. He begins one of his papers with 
the following passage * That wonderful production of 
the human mind, the undulatory theory of light, with the 
phenomena for which it strives to account, seems to me, 
who am only an experimentalist, to stand midway between 
what we may conceive to be the coarser mechanical actions 
of matter, with their explanatory philosophy, and that 
other branch which includes, or should include, the physical 
idea of forces acting at a distance ; and admitting for the 
time the existence of the ether, I have often struggled to 
perceive how far that medium might account for or mingle 
with such actions generally, and to what extent experi- 
mental trials might be devised, which, with their results 
and consequences, might contradict, confirm, enlarge, or 
modify the ideas we form of it, always with the hope that 
the corrected or instructed idea would approach more and 
more to the truth of nature, and in the fulness of time 
coincide withit.”’ The literature of science may be searched 
in vain for a more sympathetic and a more accurate defini- 
tion of the relation which should exist between the pure 
experimenter and the mathematical interpreter of the 
observed facts : Clerk 
Maxwell, who was the first to translate Faraday’s brilliant 
conceptions into mathematical language, and to apply 
to them all the powerful methods of the mathematical 
workshop, observed that :——"* The way in which Faraday 
mace use of his idea of lines of fore e 
heen in reality a mathematician of a very high orde 
one from whom the mathematicians of the future may 
derive valuable and fertile methods.’ This is the deliberate 
opinion of one who was not given to exaggeration, and who, 
in the course of a short life, contributed more perhaps than 
any other to the development of mathematical physics 
in the Victorian period. That Clerk Maxwell's judgment 
was sound to all who have had occasion to 
study the remarkable series of experimental researches 
in electricity published by Faraday between 1831 
1860; early in these classical investigations Faraday suc- 
ceeded in forming very clear ideas concerning the manner 
in which an electric current operates in the decomposition 
of salts in solution. He showed that when 
water is electrolysed the quantity decomposed is exactly 
proportional to the quantity of electric energy which has 
passed, and that the products of the decomposition can 
be collected and measured “ with such accuracy to 
afford a very excellent and valuable measurer of the elec- 
tricity concerned in their evolution.’”’ He showed further 
that in all cases the quantity of chemical decomposition 
is exactly proportional to the quantity of electricity which 
has passed through the electrolyte, and that a given quan- 
tity of electric energy liberates chemically equivalent 
amounts of the metals during the electrolysis ef metallic 
salts. In this way Faraday was able to determine a series of 
numbers representing the electro-chemical equivalent of the 
elements, and to show that the electro-chemical equivalent 
is the same as the chemical equivalent. It remained for a 
later worker, Sir Edward Frankland, to formulate the con 
ception of valency, to point out that the true atomic weight 
of an element, divided by the valency, gives the chemical 
equivalent, and so to pave the way by securing the atomic 
theory in its present impregnable position. The work of 
laraday on electrolysis was one of the essential steps taken 
during the nineteenth century to realise what Newton 
foresaw when he remarked :—** It seems probable to me, 
that God in the beginning formed matter in solid, massy. 
hard, impenetrable movable particles, of such sizes and 
figures, and with such other properties, and in such propor 
as must conduce to the end for which He 
that these 
tre omparabls harde r 


and because Faraday was both. 


shows him to have 


is obvious 


and 


of water or 


as 


tion to space, 


formed them ; and primitive 


oli are than any porous body 


compounded of them, even so hard as never to wear or 


no ordinary power being able to divide 


break in 


pLreces ; 
what God Himself made one in the first creation.’ 
But still more far-reaching consequences resulted from 
Faraday’s electro-chemical work ; he often expressed his 
conviction that the forces termed chemical affinity and 
electricity are one and the same, and he had been led to 
associate a definite quantity of electricity with the libera- 
tion of the atomic unit of an element from combination. 
rhere thus exist a definite minimum unit of ele« 
tricity ; and, as Helmholtz indicated more definitely in 
1880, not only matter, but also electricity itself has an 
The discoveries of the last thirty years, 
which have resulted in the isolation of the atom of negative 
electricity, the electron, and the identification of the atom 


must 


atomic structure. 





} ormmibus is often well worthy of consideration. 


particles, being | 





of positive electricity with the positively charged hydrogen 
atom, are the logical outcome of the work of Faraday. 

To the chemist the discussion, applications and extension 
of Faraday’s electro-chemical conceptions have been a 
fruitful source of inspiration and progress for nearly a 
century ; as time passes on those conceptions are seen to 
increase continually in fundamental signiticance. It cannot 
be doubted that when the second centenary of the dis 
covery of benzene is honoured in this theatre a hundred 
vears hence my successor will be able to point to conse 
quences, still more fundamental and far-reaching, of the 
work and thought of perhaps the greatest experimental 
genius the world has ever seen. 








A New Electric Trolley Omnibus. 


As an alternative to the ordinary trarmway system, which 
to and trolley 


The Hoeoces 


is costly construet maintain, the electric 
sity of having to renew the permanent track of an electric 
tramway after is one of the draw 
backs to this method of transport. As mentioned 
issue of June 12th—in connection with the summer meet 
ing of the Institution of Electrical the track 
belonging to one of the Birmingham suburban routes got 


some years of service 


Im our 


Engineers 


into a very bad state during the war, and it was decided 
to remove it altogether to double-deck 
trackless cars, which have proved a complete success. The 
same course has been fgllowed with success in other places 


and employ 


have much to recommend them in 
and 


Motor omnibuses may 


places where the traffic problem has become acute, 
where a general speeding up of old transport methods has 
claimed bv makers of trackless 


vehicle results in a 


become essential, but it is 
electric that this typ 
considerable saving, particularly in respect of maintenance 


omnibuses of 


passefgers, and is capable of rapid acceleration. As a 
compromise between the two more common systems, tly 
electric tramway and the petrol omnibus, the trolley 
omnibus is beginning to make progress in this country, and 
to the list of firms making these vehicles Richard Garrett 
and Sons, Ltd., of Leiston, may now be added. Wit! 
long experience in the manufacture of electric batter 











FIG. 3- MOTOR AND TRANSMISSION GEAR 


vehicles, the firm is naturally in a good position to comstrur 


electric omnibuses which collect current from overhead 


wires 
has heer 


A demonstration velricle is shown in Fig. | 


in operation for some time, and the following are some « 


the examples of the speed, power and acceleration obtained 











FIG. 1 


motor 1s simple and robust contrivances 


The electri 
which costs little to keep in repair, and does not, it 1s 
to the extent as 
trolley omnibus takes its 
ot 


asserted, depreciate the chassis same 
the petrol engine. The electri 
power from an overhead trolley 


course, be fed from generating plant originally installed for 


svstem, which may, 


THE GARRETT ELECTRIC TROLLEY OMNIBUS 


during actual tests carried out on the Corporation routes 
of Keighley, Leeds, Bradford and Lpswich 

Speed on good level roads, 22-24 miles per hour 

Average speed on a gradient of | in 30 with a load of 
seventy-nine adults and two children, 18} miles per hour. 


Average speed up ** Church Bank, Bradford (a known 














FIG. 2—TROLLEY 


supplying current to electric tramways, whereas the adop- 
tion of petrol omnibuses in place of electric tramcars would 
naturally, render the plant idle so far as the operation of 
the street vehicles is concerned 

the electric trolley 
traffic and draw into the curb to pick up 


Moreover, omnibus make its 


through 


can 
way 


OMNIBUS CHASSIS 


gradient of 1 in 9) with about 80 per vent. passenger load, 
13 miles per hour. 

Acceleration from standing start on the above gradient, 
0 to 10 miles per hour in 8 seconds 

Acceleration on level, 0 to 10 miles per hour in 4 seconds, 
0 to 15 miles per hour in 10 seconds, 0 to 18 miles per hour 
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5Sseconds. The leading dimensions, &c., of the vehicle 


e as follows : 


Overall length of omnibus. . 26ft 
Overall width of omnibus 7ft. 6in 
Width of body 7ft. 4in 


Height of body from floor level to 
under roof sticks 


Seating capacity ° 


6ft. 2in. 


37 passengers 


Width of passage entrance 4ft 

Wheel base 15ft. Gin 

Wheel track 6ft. 4in 

Size of brake drums 24in. dia., 7in. wide 


Size of solid tires: Front, single, 160 mm. for 850 mm. rim ; 
rear, twin, 140 mm. for 850 mm. rim. 

\pproximate weight, complete with 

body 5 tons 


\s can be seen from the illustrations—Figs. 2 and 3 
propelling mechanism is very simple. From a 50 horse 
wer the is transmitted direct 


irdan shaft and two flexible couplings to the back axle, 


motor power through a 


hich—as will be seen in Fig. 4— is of the worm-driven 
pe ‘lhe frame is composed of 35-ton high-tensik 
ressed steel, and is stiffened with pressed steel cross 
vembers, all holes being drilled All the brackets are 


mposed of cast steel, and are secured with 3 per cent 
kel steel bolts and spring washers. Special attention 
is been given by the makers to the design of the springs, 
hich are made of chrome vanadium steel ; the front springs 
eing 4ft. Gin All the 
earing eyes are fitted with gun-metal bushes pressed into 


long and the rear springs 4ft. 9in 
lace or with graphite filled self-lubricating bronze bushes 


Che front axle—see Fig. 8—is of the centre point steering 
10-ton 


The steering pivots work in well 


type; the axle bed being composed of a tensile 
teel [ section stamping 
ibricated bronze bushes, and the weight is taken by a 
all thrust 
» with the 

\ drawing of the steering gear, which has been spec ially 
trolley 
worm engages 


washer. The spring pads are stamped in on 


axle 


esigned to meet the requirements of an electric 
Fig. 5 A hardened 


wheel on the 


nnibus, is given in 
h irdened 


four 


vith a worm 
the 


Being placed high up in the 


spindle, and by re 


oving nuts worm and the steering wheel may 
driver's cab, 
with the 


vehicle 


« removed 


this gear is verv accessible, and in conjunction 


entre point steering, it renders the control of the 
wy in trafic 


As will be observed from the drawings in Fic. 4, a worm 


Roller bearings are fitted to the road wheels, which 
are of the steel dise type. 

Two independent sets of brakes are fitted to the rear 
wheels-—one operated bv a foot pedal and the other by a 
* pull on” hand the driver’s cab. A drawing 
showing the arrangement of one of the brakes is given in 
Fig. 7. The brake shoes are lined with “ Ferodo.”’ Special 
attention has been given to the position and design of the 


duces. 


lever in 
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FIG. 7--WHEEL BRAKE 


adjusting screws the brake rods, as to facilitat« 
quick and easy adjustment whilst the vehi le is in service 
At each end 


mits the power from the 


on sO 
of the tubular propeller shaft, which trans 
to the rear 
a universal joint consisting of a flexible coupling of the dis« 


motor axle, there is 
type centred with a ball bearing to relieve the dise of the 
the shaft, the possibility of 

Moreover, the the 
as shock absorbers Specially 


weight of thus eliminating 


vibration. when starting vehicle 


flexible dise couplings act 




















lriven rear axle of the free floating type in which bali and 
roller bearings are used throughout, is provided ; the 
pressed casing being composed of high tensile steel, 
the axle sleeves of nickel chrome steel tube, and the axle 





FIG. 5—DETAILS OF STEERING GEAR 


shafts of nickel chrome steel. The and worm wheel 
are of David Brown and Son’s kJ type Large size 
thrust bearings are provided to withstand the heavy loads 
which the high rate of the acceleration of the vehicle pro 


worn 














FIG. 4 ARRANGEMENT OF BACK AXLE 


developed for electric trolley omnibus service by Bull 
Motors, Ltd., of Ipswich, the ventilated propelling motor 
is rated at 50 horse-power at a speed of 1060 revolutions 
per minute, and is built in accordance with the British 


Electrical Standards No. 173 of 
1923. “At all loads up to 250 ampéres and with 33 per cent 
fielfl the to sparklessly. 
No cast iron is used in the construction of the machine 


\ssociation specification 


diversion, machine is said run 


field control : 
so that the 
handle is either 


Moreover, 





to 


The frame end plates and all parts, except the electrical 
components and the shaft, are composed of cast steel 
The armature is carried on large roller bearings, and a 


double thrust bearing is also provided. Adequate ventila 





Stewart Speedometer, with 
29 Tooth Pinion 
Fitted on off side 
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FiG. 8 FRONT WHEEL AND AXLE 


tion is given through weather-proof mnlets by an efficient 
radial fan 
\ foot-operated controller ment 


and 


Fig. 6 


direction, and 


eight 


gives 


speeds in the forward reverse shunt 





the 
main drum cannot be 


main and reversing drums being arranged 


moved unless the reverse 


in the ** forward ” or reverse *” position 


the reverse handle can only be taken off the 


Reverse Drum 























FIG. 6—FOOT- OPERATED CONTROLLER 


controller when it ts m the off position Between each 
stop the controller gives clear and distinct mdications of 
its position, and a oon as the pedal is released it returns 


its off position All parts of the controller, which is 
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provided with the usual magnetic blow-out coils, are 
accessible for adjustment and repairs. The resistances 
of the well-known unbreakable type. Automatic 
traction type circuit breakers, which may be set to open 
witomatically at any current between 150 and 300 ampéres 
for protecting the electrical equipment. For con- 
necting up the motor controller resistances, &c., cab tire 
sheathed The trolley arm hase, which was 
made by Estler Brothers, is designed to enable the trolley 
to be turned completely round. The trolley arm 
is composed of tapered steel tubes, while the 
trolley of the well-known * Sheffield ”’ type. 
The to the vehicle, which is 4ft. wide, 
on one side of the vehicle, but there is also a safety door 
at the rear of the vehicle for the rapid exit of passengers 
the 


are 


serve 


cable is used. 
arm 
trelf 
heads are 


main entrance is 


in case of emergency. 








South African Engineering Notes. 


Union Railway Workshops. 

The report the Government 
appointed to investigate the possibilities of future develop- 
of the South African Railway workshops, was 
published in the middle of July. The Commissioners find 
that much manufacturing of railway material heing 
carried on at present, which could be more economically 
done by oversea contractors. If new manufacturing work 
shops should be required it is recommended that they be 
established either in the Cape Peninsula or Northern Natal. 
it is estimated that the capital cost of such workshops 
would be £2,880,000. The existing workshops, the report 
have been able to maintain rolling stock in safe 
running order, but the cost of maintenance has been, and 
is, too high by an amount which upon a general estimate 
would appear be about £800,000 per annum. The 
Commission assumes that in twenty-five years the rolling 
stock will show an increase of 40 per cent. in locomotives, 
50 per cent. in coaches, and 60 per cent. in wagons, over 
the current stock. To maintain the rolling stock it esti- 
mates that an expenditure of £4,540,194 will be required. 
Dealing with the capacity of the existing workshops to 
manufacture wagons, coaches and locomotives as well as 
other railway requirements, such as bridges and spare parts 
of machinery, the Commission mentions that the range 
of goods n anufactured in railway workshops is extremely 
wide, and includes many articles which it is uneconomic to 
manufacture in small quantities. Another defect is that 
this wide range of manufacture is spread over so many 
workshops entailing outlay of capital for land, buildings, 
machinery and plant at each depot, and dividing the work 
so that economies arising from increase of output cannot 
gained. It has been shown that spare parts and other 
new work to the value of £2,000,000, in round figures, were 
manufactured in the workshops during the year 1923-4. 
During 1924 seventy-four new coaches were built at 
cost of £371,000 and 693 trucks at £574,000. The market 
price of spare parts depends, says the report, in a large 
degree upon the size of output, and that, in turn, depends 
upon the demand for the article. 1t is impossible to hope 
that such articles could be manufactured to the same 
advantage for the limited requirements of the South African 
Kailways as they are in countries which are supplying a 
world demand for them. The fourth matter which the 
Commission considered was the advisability of enlarging 
and extending the existing workshops and machinery with 
to increasing the manufacture of coaches and 
locomotives, as well as other railway requirements. The 
opinion of the Commission is that much of the manufac 
ture of spare parts which has been, and is being, carried 
The range of articles is too wide 
is spread over too many shops 


of Commission, 
ment 


Is 


states, 


to 


be 


a“ 


a view 


uneconomical. 

the manufacture 
Many articles which 
economically manufactured 
required by railways, 
made to 


of other 


on is 
anda 

are being made cannot be 
in small quantities such 
and the necessary expendi 
the best results from 
manufacture articles which give better 
these the Commission not 
recommend the enlargement and extension of the existing 
workshop for the purpose of increasing the manufacture of 
work, Should the Union undertake the manufacture of 
its own rolling stock it would also undertake the 
bility for the continuous employment of men in the manu- 
facturing shops in times when there is no need for additional 
rolling This risk the 
million pounds a year. The sum would have to be reflected 
in rates and fares. The total revenue for the year 1923-24 
£24,429,338, so that an additional expenditure of a 
million pounds per annum would require an increase of 
t Many railway services 
will not stand an increase, and it will be necessary, so the 
report states, to increase certain rates by more than 10 per 
cent. The fifth point considered by the Commission was 
the establishment of independent workshops where the 
manufacturing work could be standardised and, if neces 
sary, such maintenance work that other shops may be 
able to undertake. The Commission’s recommendation 
is that all manufacturing should be concentrated at one 
After careful consideration the Commission held 
that the balance and advantage was in favour of Northern 
Natal. The capital expenditure entailed by the establish 

ment of this workshop would be £2,888,000. The floating 
craft of the department were also considered by the Cor- 
mission, which recommends the establishment at Durban 
of a vard for the building of lighters, and for constructing 
the hulls of dredgers and tugs, when such work can be 
undertaken. The rough estimate of the cost of launching 
ways, ineluding the and equipment, is 
£85,000. 


as are 


ture has not been give 
the 
promise For reasons does 


responst - 


stock Commission estimates at one 


Wats 


per cent. to counterbalance it 


place. 


necessary shops 


U.S.A. Locomotives in South Africa. 

Some time back the Baldwin Locomotive Works, 
of Philadelphia, established a branch in the Union of 
South Africa, a move which has resulted in that works 
obtaining an order for four locomotives, of which two are 
of the ‘‘ Mountain ” type and two of the “ Pacific ” type. 
(hese engines have now arrived from America, and are 
being assembled at the Salt River Railway workshops, 
a couple of miles from Cape Town. Two of them were, at 
the beginning of July, nearly ready to take the road. 


the 4-8-2 type. The tractive effort of the 
* Pacific ” locomotives is 30,673 Ib., and of the ‘* Moun- 
tain ’’ 39,000 lb. The ‘Mountain ”’ engines are destined 
for either passenger or goods work. Their wheel diameter 
is 4ft. Jin. It is stated that they have not been built for 
the purpose of increasing the speed of express trains, but 
to maintain a good average speed on steep gradients. The 
‘ Pacific * type has a wheel diameter of 5ft., and is to be 
used for passenger traffic. These engines embody a 
number of features new to South Africa. One is a new 
method of lubrication which will, it is stated, enable longer 
runs to be accomplished than is possible with the present 
engines. It is claimed, too, that while at present it takes 
four engines to run a train from Cape Town to Johannes- 
burg, with the new type two engines only will be required. 
It may be added that these engines have been built to 
the specifications of the engineering staff of the S.A.R 

and with a view to overcoming difficulties peculiar to 
South Africa. The leading particulars of these engines 
are as follows : 


tains’ of 


* Paci fir 

22in. by 26in. 
Piston type 
195 Ib. 
2,706 sq 
620 sq. ft 


Cylinders 
V ‘alves 
Boiler working . pressure 
Heating surface, total 
Superheater 
Weight in working order 
On driving wheels 
On truck, front 
On truck, back 
Total, engine 
Total, engine and tender 


ft 


118.700 Ih. 
$0,000 Ih. 
33,950 Ib 
192,650 Ib 
230 Ib 


Vountain 

23in 
Piston type 
195 Ib 
2,780 aq. f 


(Cylinders by 28in 
Valves 
Boiler working pressure 
Heating surface, total 
Weight in working orde 

On driving wheels 

On truck, front 

On truck, back 

Total, engine . 

Total, engine and tender 


158.800 Ih. 
38,800 Ib. 
29.500 Ib. 
227,100 Ib. 

,680 Ib. 


Without doubt these new engines constitute a real menace 
to British manutacturers, for the S.A.R. engineering staff 
professes to be entirely satisfied, and pleased, with them. 
If their performances are nearly as good as what is claimed 
for them it is to be feared that it will mean that sub- 
stantial orders will go to Baldwins. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
LOCOMOTIVES WITH 


OLD BboOGiLES 


available 


delayed my rim 


Sist. 


L have 
July 


reply to Mr 
125, vwintal the 
historical references regarding the ei 
and this has taken considerable 


Dunlop's lett 
of the 
vht-wheeled Wylam engines 


SUR, 


ENGINEER, prance whole 


could be consulted, time 
Your correspondent appears to accept as a fact that the Wylun 
he adds a 


involve 


locomotives had two swivelling bogies, and to thess 


I 
a swivelling movement about an 


The 


* pony track. 2 un assuming that the term “* bogie 
“uXbs. 


first published statement which L can find recording 


“ m=-- 


from Wood's Treatise on Rail Roads, 1825, Plate VI 


THE WYLAM 


of the Wylam trucks was 
Machinery (1855). 


swivelling ment in the ca yiven 
1). 
follows :— 

‘On the Wylain Railway the engines employed in 1825 
were, in consequence of their extreme weight, placed on eight 
wheels, disposed in two groups of four, each of which was 
arranged under a distinct frame or * bogie.’ The total load 
being so placedon two frames connected by swivelling joints 
to the principal frame, not only was the load widely dfstri- 
buted upon the rails, the wheels were also enabled, notwith- 
standing the extended base which they presented, to pass 
round sharp curves with freedom. This was the first applida- 


MOVE 


by K. Clark in Railway page 3, as 





The “ Pacifics ” are of the 4-6-2 type, and the ‘ Moun- 


tion of the bogie frame system, though it had been proposed 


long previously by the Chapmans, who described it in the, 
patent of 1812." 
Thor 


most engineers have 


h Clark gave 0 supporting evidence for his stateny 
vweeepted it without further consideratix 
The trucks look like bogi 


end one of them shows a vertical bolt or pin. It seers lik: 


and for many years | did so myself. 


that this bolt, which, however, is shown on an outside and not 
of the the 
Actually it may have been intended for s« 


possibl v 


sectional elevation engine, has been cause of t! 


swivelling theory. 
sentation of a footst: 


( 187) ), Page | 


outside attachment, a crude rey: 
Zerah Colburn, 
wrote ;: 


had two swivelling 


Locomotive Engineering ™ 


that Hedley’s eight-wheel engi: 
The author, 


has been asserted 
has found 
no evidence in support of this statement ; and, moreover, t! 
the first of Weed *On Rai 


that the four axles were necessari 


trucks however, 


drawing contained in edition 


romis ’ appears to show 


always parallel with each other.” 
C. F. Partington, 
of the Steam Engine "’ (second edition, 1826), gives a deseripti 
of the but of 
though he mentions eight wheels, and illustrates the engin: 


in An Historical and Deseriptive Accou 


Wylam locomotive, makes no mention bogs 
simular Omission occurs in the deseription by the two Prussi 
who examined the engine in 1827, though they al 
Oswald D. Hedley, the son of W. Hedl: 


writing in 1858, also says nothing about bogies. 


note the eight wheels 


There remains the only other known contemporary descrij 
that of Nicholas Wood, On Railroads” (1825 edition 
upon which an opinion may be based, Wood wrote 
GG of h the 
supported by the epright transverse bearings K K upon th 
frames H H and LI 


frames, 


thon, 


is a square frame wood, on whi boner 

The upright bearings K hk 
the 
» that each of the respective pairs of whoels, on which the 
the weight The transver 
ch of the frames H H and | 


which allow a lateral motion in th: 


two separate 


ire placed across the square exactly in muddl: 


7 
rest, bear equal portions of 
supports KCK are fastened to ¢ 
the muddle, 
frames to conform with the occurrence of curvature in the linc 


by holts im 
road.”’ 

lateral 

meant «a swivelling or a purely rectilinear transverse movement 
of the trucks, whether the bolts the 
middie on the centre of the put th 
middle of each of the wooden side frames H H and 1 1 on bot! 
sides. It would be 
longitudinal centre 


The question arises whether Wood, in using the term 


and mentioned were in 


line engine, or through 


possible, by placing bolts as pivots on tl 
of the through K K and ecro- 
uniting the ends of GG, 


line engine 
stays (not shown), to make K «wives 
to G Wood's wording of the last sentence 
sppears to imply that the relative movement, whatever it wa 
took place between K H H and not between K and GG 
\ central transverse stay uniting the truck frames H H on eac! 


with respect but 


and 


side, and acting as a bogie * 


the 


centre plate,” is impossible owing 


to position of the spur wheels. 


Assuming that there was a swivelling movement, it is true that 

been made for it by curving the wheel teet! 

1838 by the Neath Abbey Lronwoerl 
November 15th, 1867; but there i. 


such an arrangement was mack 


provision could have 


as in the engine built in 
illustrated in Engineering, 
no evidence whatever that in 
the 
your conte mporary 
Neath Abbey 
im the « of the 


the 


1867 was connected wit! 
had knowledge 
, evidently did not accept this soluti 
In the Neath Abbey 


teeth curved, as your correspondent 


Wvylam engines. Colburn, who in 


and must therefore have 


“wae Wy lam engine engine 


not only were driven 
states, but also the driving pinion, the ends of its teeth and th: 
But there 
three 


Wylam engine 


bottom of the spaces being concave outwards wer 


two driven wheels and one wheel. 


the 


only 


all, 


driving pinion, m 


whereas in illustration of the there a: 


= 


- tits 
Lap ort by? Foe 





LOCOMOTIVE 


eight toothed wheels 
Had the trucks swivelled and the teeth been of special form to 
suit, itis probable that not only Wood, but also the two Prussian 
engineers, whose extremely keen observation of small details 
was remarkable, would have recorded such an arrangement. 


in ar, thus increasing the complication 


For the above reasons I think that Wood intended to convey 
that thero rectilinear lateral movement between the 
transverse supports K K and the chocks, in the grooves of which 
K K rested. Slotted elongated bolt holes would make this 
His statement carries the meaning that the bolts 
which allow lateral movement in the frames connect K and H H 
(the chocks being considered to form parts of H H), and from 
this it follows that there was no swivelling movement between 


was a 


possible. 
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Ga. I 
idence, though other readers may place a different interpreta- 


. and have given above the whole of the available 
m upon it 
I regret that I am obliged to differ radically from your corre- 
wdent’s imaginative version of what he terms the two 
heeled “ pony truck ” of the Wylam locomotive. Obviously, 
his two-wheeled vehicle was a separate tender carrying a water 
irrel, and ite relation similar to that of a 
und cart or wheelbarrow to a man wheeling it. A pony truck 
usually considered to be an integral part of the locomotive 
elf, and its wheels carry a portion of the weight of tLe latter. 
feel sure that Mr. Dunlop's knowledge of mechanics will show 
im, on reconsideration of the question, that he could have 
woupled this “ pony truck "’ and wheeled it off into the next 
unty without in any way mechanically affecting the Wylam 


to the engine was 


gine, except the removal of the few pounds of force required 
prop up and balance the truck in a horizontal position. 

rhe illustration of the Wylam engine has been taken from the 
duction of Wood's drawing, which appears in Messrs. R 
A Century of 





ephenson and Co.'s 
Mr. J. G. H. Warren 
My articles expressly excluded developments in America and 


Locomotive Building,” 


sewhere, though I did mention Jervis’s American bogie engine 
1832 on page 94 of Tue Encinecer of January 23rd last. 
Nottingham, 14th. E. L 


August AHRONS. 


Sin,—In reply to your correspondent Mr. Warren, I have to 
int out that the drawing illustrated on page 305 of his book is 
where described “as of uncertain origin.’ It is described as 
from an undated drawing, formerly in the possession of the 
akers ; but differing from their design and working drawings.’ 
lhe chief difference noticeable is that the drawing shows the 
lervis design of hornplates exactly as they are shown on drawings 
nd illustrations of Brother Jonathan. Readers who have pre 
erved copies of the illustration you gave of Davy Crockett 
ill appreciate the difference and at once perceive the * origin 


no longer “uncertain.”’ The following quotation from an 
\merican publication should be sufficient to settle all doubts : 
Engine with Leading Truck 


That same year (1832) Mr. Jervis sent to Robert Stephenson 


Jervis Orders Stephenson 


snd Co, drawings and specifications for a locomotive to be built 


the Saratoga and Schenectady Railroad. It had a single pair 





{ driving wh s and a four-wheel truck and this was the first 
comotive built in Europe with a truck which they call a 
then the slang name given to small four-wheel service 


the Angus 


bogie, 
irs Development of Locomotive Engine,” 
Sinclair). 

With regard to the valve gear of all the British-built bogie 
locomotives sent to America at that time, | would point out that 
they had two spring or weight -returned pedals on the footplate, 

ne for disengaging the gabs, i.¢., for reversing, and one for 
the 


pression effect in the cylinders. 


traversing excentrics, i.¢., for braking purposes by com 


No drawing I am aware of shows means of maintaining either 
f these pedals in their depressed position. Actually such main- 
tenance was not required, but would have been if Mr. Warren's 
peculiar interpretation of early valve was 


gear construction 


correct It is somewhat strange that he finds his only support 
for his contention in a French model which seems to be incom 


plete. The drawing on pag 





282 of his book (originally got from 
myself) shows the braking pedal with its return spring and also 
the self-holding disengaging rods that Mr. Warren seems to think 
their action 
the drawing 
prepared by himself and given on page 286, as stated in my 


would have required considerable space to describe 
snd so to economise space omits that feature from 
previous letter on this matter. That omission is likely to confuse 
and Garnkirk 
1832, also shows clearly the self-holding feature of 


future enthusiasts Hill's drawing of Glasgow 
locomotive, 
the disengaging rods, 

I hope some reader who has had the opportunity of investi 
gating the present condition and detail of Rocket, now in South 
Kensington Museum, will inform you as to the braking pedal 
and the excentric setting of that engine, which latter, I believe, 
The 
pedal, of course, was originally invented by Hackworth in hand 


lever form and was intended to prevent any repetition of the 


was fitted with the pedal when its cylinders were lowered. 


erratic performances of Maniac No. 7 in 1829. 
Glasgow, August 15th Jas. Dux op. 
COMPOUND LOCOMOTIVES 
Sirn,—lI really think Mr. Dauncey, in his letter published on 
the 14th inst., has missed the spirit of your article, and with 


your permission will endeavour to reply, dealing with the points 
he raises seriatim. 

Paragraph 1 is answered by the existence of the successful 
three-cylinder Smith compounds on the Midland, where, under 
Mr. Deeley’s superintendence and later by Sir Henry Fowler's 
developments, the type has been well tried and proved. 


With paragraph 2 I fear I must be permitted to disagree. 
The compound goods engine does not seem to grow in favour, 
to the “intermittent ’ of 
Here, I think, high superheat will be the better 
solution, with some means of maintaining it during the time the 


regulator is closed. 


probably owing nature its work, 


many stops, &c. 


The contention contained in paragraph 3 is an arguable matter 
and depends on the individual circumstances and requirements. 

With the first part of paragraph 4 I quite agree, and would 
go as far as to assert that had the late Mr. Webb provided four 
sets of valve gear to his later compounds and larger low-pressure 
cylinders the story of compounding on L.N.W.R. would have 
had a very different ending. Indeed, had he even driven his low- 
pressure valve from the high pressure instead of vice versd the 
With a divided 


drive there does not seem to be any insuperable difficulty in 


engines would have been much more successful. 


arranging for the necessary gears in a four-cylinder compound. 

If we may be permitted to judge from the comments made in 
the discussion of Mr. Gresley'’s paper read at Newcastle on July 
7th, it would appear that the utility of the simplification referred 
to in paragraph 5 is by no means proved. Moreover, the torque 
of the four-cylinder engine of the eight-impulse type would be 
superior to that of the three-cylinder engine. 

In paragraph 6, I venture to think, Mr. Dauncey begs the 
question, inasmuch as the only present-day difference between 
the cost and working costs of such a locomotive as we are con- 
sidering would be just the necessary difference between simple 


and compound. Many of the most successful engines of to-day 


have four cylinders ; therefore if we enlarge two of them to serve 
as low-pressure cylinders and alter the disposition of the cranks 
we have our compound, and can it be said that we have incurred 








any great new expense ? Such an engine will make a difference 

to our coal bill or demonstrate once and for all that there is 

‘nothing in compounding for locomotives. 
Eltham, August 18th. 


A. J. Brewer. 


BRIGGS’ RAILWAY COLLECTION. 


Sin,— My attention has been drawn to an error in the account 
of this collection in your issue of July 31st, in the reference on 
page 110 to the notebook of William Shaw. He was at first 
superintendent for Joseph Nowell and Sons at Kilsby Tunnel ; 
but after this firm had been relieved by the London and Bir- 
mingham Railway Company of a contract which threatened them 
with ruin on account of its great and unforeseen difficulties, 
Shaw, as a young man of thirty, took on the contract for the 
masonry and brickwork. The signed schedule of prices on which 
he undertook the contract was shown at the recent exhibition. 
But William Shaw did not build the five-arch bridge at Watford. 
This beautiful work was completed by Nowell and Sons under 
John Willans (not William) Nowell. 

On the subject of beauty in bridge design, touched upon in 
your article, a recent correspondence in The Times is interesting. 
Mr. W. J. H. Leverton, discussing Waterloo Bridge as a work of 

art,”’ points out that Rennie was “ an architect as well as an 
engineer,”’ and observes, “* The profession in charge of building 
divided architects and 
engineers until the industrial era of the last century. Then, for 
the first time, constructive works of importance were frequently 


operations was not completely into 


designed by men devoid of architectural training, with disastrous 
results to the appearance of town and countryside.” 

Some of the prints in the Briggs collection show, however, 
that beautiful designs in masonry could be produced by some, 
perhaps only a few, of the railway pioneers who were not pri- 
marily architects. 

Your readers may be interested to know that this collection 
will be on exhibition next month at Wakefield, where the space 
available will allow of a larger display of its treasures. 

August 18th. THe WRITER oF THE ARTICLE. 








dered at under these circumstances that the production of 
pig iron in July amounted to only 492,700 tons, compared 
with 510,300 tons in June, 615,600 tons in July, 1924, and 
an average monthly production last year of 609,900 tone. 
The production included 131,900 tons of hematite, 174,100 
tons of basic, 130,900 tons of foundry, and 24,300 tons of 
forge pig iron. 


Finished Iron. 


The Staffordshire finished iron 
make much headway. Production is curtailed and demand 
is very slow. Makers of engineering specialities continue 
to receive orders, but the trade comes in driblets, and few 
manufacturers can see more than a week or two ahead. 
The basis of £14 10s. is upheld without difficulty. Compe- 
tition for a limited amount of business in Crown bars at 
£12 7s. fd. is acute. The use of Staffordshire bar iron in 
the nut and bolt mills is practically intermittent. Belgian 
bars are being imported at £7 or a trifle more ; and these, 
or the cheap stecl to which they are often akin, leave little 
room for the home product. The bulk of the material in use 
in the nut and bolt works, Darlaston, is imported, chiefly 
from Belgium. Some impetus has heen given to the tradk 
in wrought iron gas tube strip. The requirements of tube 
mills, though brisk at the moment, are inclined to 
fitful ; most of the makers of iron strip quote £12 17s. 6d., 
or £13, and while lower prices are obtainable they are said to 
be exceptional. The consumption of steel strip, being the 
cheaper, continues on a fairly liberal basis, having regard 
to the general state of the trade. Staffordshire makers 
of wrought iron have all experienced a slight improve 
ment in demand during the past few weeks. The re-open 
ing of Cochrane's pipe-casting foundry at Dudley, to which 
I referred last week, will find employment for about 100 
men. 


trade does not 


be 


Galvanised Sheets. 
The 


galvanised sheet market remains in good 


condition and shows promise of increasing activity, both 


| upon home and overseas account. 


THE BRITISH STEAM RAILWAY LOCOMOTIVE 
FROM 1825 TO 1924, 
Sir,—With reference to the old G.W.R. (B.G.) 4-2-2 (leading | 


bogie) engives, I am sorry that it did not occur to me at the 
that Mr. Ahrons was then dealing only 
framed locomotives of this type. 

The accuracy of the drawing of Mr. Webb's express 0—-6-0's, 
Fig. 233, July 24th, 
the 
the 
My observations were not intended as a criticism of Mr. Ahron’s 


mnoment with 


is in no way impugned, of course, but the 
the 


various points of 


contrast between later and initial design was very 


marked, making difference interesting. 


excellent work, but as a supplement thereto. 


Stevenage, Herts., August 17th. F. W. Brewer. 


OIL FROM COAL 
Sir,—The statement in your current issue that the Govern 
ment of the Reich and the Prussian Government are between 


them allotting a credit of 2} million marks to a company which 
proposes to erect a factory for the operation of the Bergius pro 
when subsidies for 
If 


anything is to be subsidised it should be new developments as in 


cess is of special interest at the present time, 
super power stations are being advocated in this country. 


Germany, and not the electrical industry, which is well esta 

blished. Besides, 

stations being rendered o 
August 17th 


is there not 
vlete by 


a possibility of the super power 





this oil from 


M.I 


coal process ? 


Mecn. E 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Trade Situation. 


No marked chanyve has taken plece in the iron 
and steel industries of Midlands and Staffordshire 
during the past week, and on ‘Change in Birmingham to- 
day—Thursday—little movement was apparent in any 
branch. What buying there was was confined to small 
quantities for current consumption. There was a fair 
number of steel inquiries, but they appeared to be with 
the object of testing prices. Consumers of all classes of 
material are squeezing the last penny from sellers, and 
values are accordingly irregular and the subject of special 
individual negotiations. Competition is keen in all depart 
ments. In some quarters hopes are entertained that a 
change for the better will set in next month, but it seems 
to be pure assumption, and iron and steel makers in this 
district continue rather despondent. 


the 


Pig Iron Values. 


The demand for pig iron from all the consuming 
industries is still restricted, and until conditions in these 
branches, and particularly from the foundries, improve, 
there can be little hope of increased activity in the pig iron 
market. Furnacemen are threatened with an increase 
of stocks owing to the extreme parsimony which charac- 
terises buying, and competition for the small amount of 
business going has forced prices lower. 
on ‘Change in Birmingham to-day accepted half-a-crown 
less than they would have entertained a few weeks ago. 
Derbyshire No. 3 foundry iron can be bought at £3 7s. 6d. 
to £3 8s. 6d. per ton at furnacos and Northamptonshire at 


£3 3s. Purchasers generally limit their orders to 25 or 
50-ton lots, and transactions are few even at that. There 


is searcely any inquiry for forge grades, and it is quite 
possible prices below the £3 4s. figure for Derbyshire and 
£2 18s. for Northamptonshire would be accepted for even 
a moderate order. Midland smelters talk of damping 
down more furnaces. The state of the industry is shown 
by the fact that throughout the Kingdom, as a whole, the 
furnaces in blast at the end of July numbered only 136, a 
net decrease of twelve during the month, eight having 
been damped down and four blown out. It cannot be won- 


Some producers | 


inside. | 


As to the latter, busi- 


ness is being done at from £16 2s. 6d. for 24-gauge f.o.b 
Advices from the Far East are more encouraging. A 


steady demand is maintained by the automobile and other 
industries for black sheets 


Steel. 


In the steel trade competition Is keen and quota 


tions variable. Apparently a good deal depends in those 


| branches, where prices are not regulated, upon the individual 


| time at the present rate of demand. 





circumstances of sellers. There are inquiries for structural 
steel. They result in actual business in comparatively 
few however, Contracts are very rare, consumers 
preferring to carry on with small bargaining sufficient only 
to cover their immediate requirements. Angles and joists 
command anything from £8 5s. to £8 7s. 6d., with tires 
£1 dearer. Demand for plates is not large at the moment, 
and makers are prepared to accept £9 to £9 5s. for ship, 
bridge and tank varieties, and £13 for boiler plates. Small 
bars are easy at £8 5s. Wire rods rolled from imported 
billets fetch £9 10s., while the all-British product is quoted 
at £10 10s. New stecl business is restricted to small ton 
nages of a miscellaneous character Native mills can give 
delivery within a few days as against the eight weeks 
generally required by Belgian mills. There were offerings 
of Belgian billets at £5 12s. 6d., but they with little 
response, consumers having stocks enough to last for some 
North Country firms, 
as well as those in Wales, are now prepared to supply 
billets at £6 10s. Most Midland mills want £6 15s. 
tinental steel bars are much below native producers’ prices, 
and are being utilised for foreign shipments by numerous 
Birmingham merchants. Large imports of Belgian joists 
are being utilised in various building undertakings. The 
tone is slightly more helpful in view of the shipbuilding 
work given out, while the steel trade expects to benefit 
from the new naval building programme. It is interesting 
to note that the production of steel ingots and castings last 
month amounted to 590,400 tons, compared with 585,400 
tons in June, when production was affected by the Whitsun 
holidays, and 693,300 tons in July, 1924, The average 
monthly production in 1924 was 685,100 tons 


cases, 


met 


Con- 


Steel Scrap. 


The steel scrap market is peculiarly sensitive 
just Values have fallen rapidly until 1913 levels 
have been reached. Consumers are short of scrap, and in 
some cases are offering large orders at the recent minimum 


now. 


prices. 


Edge Tools. 


During the past few months Midland edge tool 
makers have seen a gratifying improvement in the home 
trade. The turnover for the season has been better than 
in the previous year, and the orders on the books encourage 
sanguine expectations that the revival will be something 
more than transitory. A good demand for excavating and 
road-machine tools is assured by the many development 
schemes to which the public authorities are committed. 
The export markets have kept up very well and increased 
business is looked for, especially from the Far East. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
General Outlook. 


Tue dulness in the iron and steel markets here 
continues unabated, but there seems to be more life in the 
non-ferrous metal market, and the feeling in that trade is 
certainly more cheerful. There seems to be some hope that 
the visit of the Russian buyers to the Manchester district 
will eventually result in some orders for machinery, and 
that through this a much-needed stimulus may be given 
to the markets here. It is possible also that if any very 
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large orders for textiles can be secured the mills may 
benefit to an extent sufficient to allow them to place orders 
for new machinery ; as, of course, it is obvious that many 
of them are in urgent need of renewals. The prospect per- 
haps strengthens the annually recurring belief in an 
autumn revival of trade, and people are hoping that this 
helief is better founded this year than it usually is. 


Metals. 


The copper market does not make any showy 
movement towards higher prices, and this is probably 
wise, for in the present state of industry throughout the 
world a rapid rise in copper prices would probably bring 
the upward movement to an end and lead to another period 
of lack of confidence in the market. It is of the utmost 
importance that consumers all over the world should be 
able to believe that copper prices are at the bottom, for 
this usually means that the burden of holding stocks of 
the metal will be botne by the consumer to a much larger 
extent. It is admitted on all hands that the actual statis- 
tical position of copper is much stronger now than it has 
been for many years, and if prices are kept at a moderate 
level there will be no temptation to increase the output 
to a greater extent than the market will bear. It is no 
doubt still true that the actual capacity for the production 
of copper is larger than any probable demand, even assum- 
ing that the general industrial condition of the world is 
vradually improving and that capacity does not need any 
stimulating by high prices. There is also a general tendency 
towards reduction in the cost of production, and that, of 
course, helps to stimulate the output. In Manchester 
electrolytic copper was quoted by merchants up to £70 
per ton, and it is quite a long time since this figure was 
mentioned. Dealers in scrap metals here seem inclined 
now to take a more cheerful view of the future and have 
been offering to buy at better rates; but some kinds of 
scrap metals, particularly gun-metal, are relatively cheap, 
as dealers have considerable stocks bought at low prices, 
awnd those engineers who can use such scrap ought to be able 
to buy advantageously. The market for tin has failed so 
far to fulfil the expectations of those who predicted a 
steady and rapid rise to the £300 level. There seems, 
however, no reason to believe that there is any inherent 
weakness in tin, and when it falls below £260 per ton con 
sumers seem disposed to come in. American prospects 
in the tin-plate trade appear to be good, and there should 
soon be a recovery of demand in the motor car industry. 
line market for lead still shows great strength, and in Man- 
chester up to £40 per ton delivered has to be paid for 
English metal. Scrap dealers are offering up to £34 per 
ton for lots of old lead. The market looks dangerously 
high, but it has not been forced up this time by speculation 
and is therefore sounder than it was when £40 was reached 
before. 


Pig Iron. 


The market here for foundry iron is quiet and 
dull, but, of course, that was to be expected at the time of 
vear, and now that the excitement of a possible stoppage 
of production is withdrawn. Consumers do not appear to 
be in any hurry to take advantage of the rather easier 
prices which are available here and there. Some sellers 
of Derbyshire iron still quote 77s. for small lots delivered 
in Manchester, but it is not difficult to buy at 76s. and 
there are reports of lower prices. There is a fair quantity 
of Lincolnshire foundry iron offering, and although 
many of our Manchester ironfounders much prefer to use 
Derbyshire, yet the mere fact that the other iron is to be 
had weakens the market. A mixture of Lincolnshire and 
Cleveland used to make a very favourite foundry material, 
but with Cleveland costing nearly 7s. more than the Mid- 
land irons when delivered in Manchester, this favourite mix- 
ture is too dear for ordinary work. Moreover, the foundry 
foreman in this district has been too long accustomed to 
the of Derbyshire brands. There is a little North- 
amptonshire iron offering, but it is no cheaper than the 
other Midland irons, and is not so well liked. Scotch iron 
remains too dear in Manchester for ordinary uses at 9s. 6d. 
per ton, but East Coast hematite can be bought at about 
tid 


Use 


Sis 


per ton. 


Finished Material. 


The demand for Lancashire iron remains very 
~mall, and the difficulties of the trade do not seem to get 
Of course, the longer the great disparity in prices 
lasts the more accustomed will consumers become to the 
use of foreign icon. Some people are saying that if nothing 
is done to reduce this disparity the time is not far distant 
when the Lancashire iron manufacturing trade will go the 
way of the Sussex iron industry. In the steel market 
nominal prices are perhaps a little lower than they were. 
Some of the Staffordshire makers are offering angles here 
at £8 5s. It is, however, fairly easy to buy at £8. Plates 
are nominally at £9, but really at £8 12s. 6d. to £8 15s. 
There have been rumours of very much lower prices being 
accepted in Lancashire by some of the East Coast firms. 


any less. 


Scrap. 


There has been very little change in the position 
ct scrap iron and steel for some time. One might almost 
assume that prices had reached the bottom, at any rate 
far stecl and wrought iron scrap are concerned. 
Wrought serap is not too easy to handle, and at the present 
cost of labour it will not pay to deal with it if the selling 
price falls below 70s. per ton, and some of the consumers 
are now trying to buy at less. Steel scrap is waiting for 
a revival in the Sheffield demand, but meanwhile dealers 
are still paying up to 50s. per ton at Lancashire stations. 
Buyers of cast scrap are arguing that the easy prices for 
pig iron ought to be reflected in scrap, and that the present 
prices asked by dealers for broken machinery iron, viz., 
72s. 6d. to 75s., are too high. Whether they will succeed 
in getting the best scrap at 70s. remains to be seen, but it 
is not altogether improbable. 


30 AS 


NARROW-IN-FURNESS. 
Hematite. 
There is just the faintest gleam of hope discern- 


idle in the hematite pig iron trade in this district, as was 
suggested last week that there might be. Now that the 








holidays are over and the buyer is not faced with the 
threat of a coal stoppage he can with more confidence 
contemplate the future, and there is an inclination to 
inquire for more iron. True, the demand is not likely to 
be heavy by any means, but it is sure to be an improve- 
ment on what obtained in July. There is talk of more 
furnaces being put in blast in the district, and the first move 
will be made in Cumberland, where the steel works up to 
a week or so ago were taking a considerable amount of the 
output from the furnaces. At works where the furnaces 
have been damped down the stocks have become depleted, 
and, with an improved business which is hoped for, it will 
not be long before they are compelled to put in a furnace 
or two. In the case of the Barrow works it is not likely 
that any furnaces will be started until the steel works get 
into operation. There is very little trade at 
present. 


overseas 


Iron Ore. 


The iron ore trade in the district has been quiet, 
but there are signs of slight improvement, and here again 
the first increase in trade will be in Cumberland. There is 
little business being done outside the district. In foreign 
ores the demand has been small and imports restricted, 
but soon there will be more cargoes coming in if the number 
of furnaces be increased, which evervone expects. 


Steel. 


The steel trade continues very quiet. 
Workington will re-start very shortly, but will not be on 
full time in all departments. The Barrow rail and merchant 
mills are still idle, and the rumour that they were about to 
start again has not yet proved true. The foundry at the 
Barrow steel works started this week and the small section 
and hoop mills are fairly well off for orders. 


to be 








SHEFFIELD. 
(From our own Correspondent.) 


Crude and Manufactured Steel. 


Conprtrions in the steel trade continue to show 
considerable variation, the crude or semi-manufact ured side 
being very quiet, while a number of the finished branches 
are in a more or less satisfactory position. The open-hearth 
steel furnaces are only employed to ebout one-third of their 
capacity, and users continue to buy almost entirely for 
immediate requirements. The output of basic steel is 
actually, at the moment, in excess of sales. There 
improvement in the demand from the shipbuilding and 
mining industries, which is on a very meagre scale. On 
the other hand, the engineering section ts giving out in 
creased orders. 
and springs are fairly well employed, but could do with 
a good deal more work. The shortage of overseas orders 
is the principal weakness in this branch It been 
announced during tho week that Messrs. Cammell Laird 
and Co., Ltd., has received an order trom the Bombay, 
Baroda and Central India Railway for forty motor coaches 
and 120 trailer coaches, for a portion of the svstem which 


Is ne 


has 


is being electrified. 


Motor Car Steel. 


One of the best customers for Sheftield steel just 
now is the motor car industry, esperialiy the commercial 
vehicle branch. Such vehicles are being produced in large 
numbers, and their construction calls for a considerable 
weight of Sheftield material. Now that the McKenna 
duties have again become operative, it is to be expected 
that the demands for automobile steel will increase. The 
importation of motor cars and chassis showed a very great 
fall in July, as compared with the dumping period of June 
last, while the export of British cars has been well main 
tained, and overseas sales of motor cycles and bicycles 
continue to increase 


The Tool Trades. 


The development of motor traction is of advantage 
to Sheftield from the point of view not only of construction 
but also of maintenance. The upkeep of cars calls for 
large supplies of files and various other kinds of tools and 
accessories, of which Sheffield contributes its full share. 
The file trade is at present one of the most active of the 
lighter industries of the city. Although prices are low and 
profits are small, the trade is in a much better position 
than it was during last year and the year before, when 
several plants had to be closed down. The present im- 
provement is due in part to an increasing trade with Russia, 
from which some half-dozen firms are benefiting. Trade 
with that country is, however, still on a small scale com- 
pared with what it was in the pre-war period, and its expan- 
sion is checked largely by credit difficulties. 


Cutlery and Plate. 


There is little change in these branches, the con- 
dition ®f which, speaking generally, remains unsatistactory. 
Some firms are doing well, but they are only a minority, 
and the rest are not at all well placed for work. The 
demand for stainless steel table knives, although still 
large, is considerably below the normal level, while in the 
scissors and razor branches business lately has heen very 
poor. Special contracts for the equipment of ships and 
hotels continue to come in, and these, with the demands 
of the export merchants, furnish the bullcof the trade. 


Yorkshire Waterworks Schemes. 


The Sladen Valley waterworks of the Keighley 
Corporation, which were formally opened last week by 
the Marquis of Hartington, represent one of the most 
important extensions of water supply which has been 
carried out in the West Riding of recent years. The Valley 
of the Sladen beck has been dammed up for the construc- 
tion of the Lower Laithe Reservoir, which is situated in 
the Bronte country, about five miles from Keighley ; filter 
beds have been provided, together with a pipe line to carry 


The plants making railway tires, axles, | 





the supply to Keighley. The new reservoir has a surfac: 
area, when full, of 314 acres, with a maximum depth oj 
60ft., and a total capacity of 281} million gallons. TT}, 
height of the embankment above the stream is 84} ft., 4 
its longth 1010ft. The reservoir will yield a supply ot 
million gallons daily. The contract for its construct ic) 
was let to Morrison and Mason, Ltd., of Glasgow — 1 
Sir William Arrol and Co., Ltd.—in 1914. The clear wat 
basin, into which the water passes from the filter beds, 
a circular tank, of concrete, with an internal facing .« 
white-glazed bricks. Its diameter is L0Oft., and its dept 
15ft., and it holds a fourteen hours’ supply of water. ‘I 
pipe line to Keighley is L5in. in diameter. The cost of t! 
scheme has been greatly increased owing to the war, ai/ 
the total has worked out at about £570,000, as agai: 
an original estimate of £208,750. Mr. M. Ratcliffe Barne: 
M. Inst. C.E., the Keighley waterworks engineer, design 
the works, and has supervised their construction. The cit 
of Leeds is also extending its waterworks, by the const: 
tion of a service reservoir at Moortown, for the supply 
the high-lying suburbs. There is already a basin at Moo 
town, with a capacity of 1,360,000 gallons, but the n 
reservoir will be much larger, and will hold 44 milli 
All the work is being done im reinforced concret 
The wally now practical 
receiving the which will | 


yallons. 
in one 
completed, ready 


torm or another are 


tor root, 


supported on columns 


Raising the Scuttled German Fleet. 


Messrs. Cox and Danks, Ltd., of Sheftield 
London, continue to make satisfactory progress with th: 
great task of raising the scuttled German Fleet at Seay 
Flow. Last week the destroyer V 129 was brought to t)» 
surface and beached on the shore of Mill Bay. The fir 
have now raised seventeen vessels, at the average rate 


an 


one in fourteen days 


A Steel War Memorial. 


Sheftield’s War Memorial is to take the unusua 
form of a tall steel mast, rising to a height of 90ft. above 
the pavement in one of the central streets. I* is intended 
in the future, to build a great City Hail on the same sit« 
and the mast will stand 
The mast has now beer 


which is at present being cleared 
in front of the imposing building. 
delivered in the city. It was made by Messrs. Earle, ship 
builders and engineers, of Hull. Some surprise has bee: 
expressed in the city that a contract 
should have been sent away, and it has been explained that 
the War Memorial Committee tried to get the memoria! 
manufactured in Sheftield, but were unable to do so. Th: 
total length of the mast is LOSft. It is made of steel plate- 
din. thickness. Its width tapers down from 22in. to Sin 
The weight of the mast is nearly ten tons 


for a steel articl 


Concrete Baths for Sheffield. 

Sheftield making goud pro 
vress with the erection of new swimming and slipper bat! 
in Langsett-road, to the the Hillsbroug! 
district. \ spec ially interesting feature of the scheme 1s. 
that reinforced concrete is being used brick« 
This was a condition of the approval of the undertaking 
by the Ministry of Health, in order that bricklayers shoul: 
not be taken from the more urgent work of house building 
It is not anticipated that the cost will differ materially 
from that of ordinary construction methods, while certain 
the use of concrete instead 
of bricks. A saving in floor will he obtained by 
reason of the fact that the walls will With 
bricks, for a swimming or slipper bath, the cost of renewals 
of interior decorations is always high by reason of the 
humid atmosphere, and in this respect also concrete ha 
the advantage. Baths of this character are already in 
use in Glasgow, where they have proved very successful 
under the Corporation. The new building will provide a 
swimming pool 75ft. by 30ft., with a depth varying fron 
Rit. 3in. to 6ft. 6in. There will be 66 dressing boxes round 
the bath, and 25 slipper baths, together with shower bath- 
&e., and 
gallery for use on gala nichts 


Corporation is 


meet needs of 


instead of 


advantages will be gained by 
space 


be thinner 


a large dressing room for the use of clubs, schools, 


a spacious spectators 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


\ qciet feeling characterises the Cleveland py 
iron trade, but this is usually the general experience during 
the August business in the iron and steel 
trade is invariably at its lowest ebb. This week the annual 
trade holidays are being held in the Cleveiand district, 
and as a result some of the works have curtailed or sus 
pended deliveries. There is, unfortunately, no alternative 
outlet for the surplus iron overseas. Indeed, the export 
trade continues to shrink, and there seems little hope of 
any improvement in this direction so long as such a wide 
margin exists between Cleveland and continental prices. 
Even in Scotland the Cleveland makers have to face fierce 
continental competition, and on this account the fall in 
fuel prices is welcome es a means of getting ironmasters’ 
costs of production down to a lower level. It is this pros 
pect of cheaper fuel which has no doubt inspired a rather 
more hopeful feeling, and needs are expected to reveal 
heavier requirements for the autumn months than were at 
one time promised. A few forward inquiries are reported 
to be in circulation, and whilst they have not up to the 
present resulted in real actual business, they encourage 
the hope that at length movement in the direction of change 
for the better may shortly be experienced. There is not a 
great deal of Cleveland pig iron offering, but the limited 
supply is quite sufficient for the small demand. Stocks are 
not large, and makers, bearing in mind that additional buy- 
ing is needed to create a shortage, are endeavouring to keep 
quotations at recent levels. No. 3 G.M.B. Cleveland pig 
iron is still quoted at 70s. per ton, with No. | at 74s., 
No. 4 foundry 69s. @d., and No. 4 forge 69s. 


month, when 
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Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is better than it has been for some time past. Recent 
sales have amounted in the aggregate to a good tonnage, 
and considerable inroads have been made on some of the 
makers’ stocks. Steel makers, it appears, are finding it 
cheaper to buy hematite than to make it at their own works, 
and as there are now only five blast-furnaces in this area 
engaged in the production cf hematite, it will be seen that 
a very limited demand is sufficient to absorb all the out- 
put. Moreover, it is by no means certain that this output 
will not be further curtailed in a week or two, in which 
event there may even be a shortage of this class of iron 
und a possible stiffening of the price. It is still possible, 
however, to buy mixed numbers at 75s. 6d. and No. | at 
THs. per ton 


Ironmaking Materials. 


The foreign iron ore trade is utterly stagnant, 
und 20s. 6d. per ton c.i.f. Tees is purely a nominal sellers’ 
quotation for best Rubio ore. Good Durham furnace coke 
is on offer at 20s per ton delivered at the works. 


Manufactured Iron and Steel. 


Practically all the steel works in the Tees-side and 
Cleveland districts are closed for the week. Most descrip- 
tions of materials are still slow of sale, but there is rather 
more export business doing in one or two branches, and 
the hope is expressed that overseas demand will improve 
\s regards home trade, constructional steel is well taken 
up, and rail producers have a fair number of orders on 
hand An improved demand for galvanised sheets i 


reported 


The Coal Trade. 


The Northern coal trade presents a very quiet 
appearance, with only a moderate outlook for the next 
two or three weeks. Continental buyers come forward 
very slowly, and at all centres advices state that the 
markets are fully stocked and consumption at a low level. 
Prices have fallen slightly, whether as a result of the 
Government's subvention is not easy to say, but there has 
Notwith 
standing this, orders are extremely difficult to get, and 


heen «a distinct easing in all classes of fuel 
inquiry from abroad is very feeble. The gas coal section 
is the only one showing any vitality, inquiry for steam and 
other better-class coal being below the normal, while for 

made “ coals, such as peas and nuts, there is absolutely 
no demand at all As a result some of the collieries are 
only working from day to day. Costs will in consequence 
he considerably increased, and this wil! act unfavourably 
upon the position of the Government subvention in 
operating to another fall in prices. The demand for coke 
is dull, but shipments under old sales continue fairly 


satisfactory. L'rices remain steady 








SCOTLAND. 


(From our own Correspondent.) 
More Inquiry. 


Wuire the general aspect of business has not 
improved to any extent, there is said to be a growing 
inquiry for various descriptions of stecl and iron materials 
which may eventually bear fruit. The question of price 
is still to the fore, and in view of keen continental com 
petition is a most important one The freeing * of 
prices has meant keen quotations for comparatively small 
still considerably above 
foreign rates. Chief attention is direc ted towards foreign 
inquiries owing to the continued scarcity of home business, 
ind despite the disparity in prices, a fair turnover is 
anticipated, especially with the Far East 


lots, but these home prices ar: 


Steel. 


The growing quietness at the shipbuilding vards 
with the resultant shrinkage in the demand for materials 
has been partly responsible for a lot of idle time at steel 
Plates and sections have been very neglected and 
keen competition has been reported in connection with 
any small lots being offered. The general demand for 
heavy steel is still most disappointing 


works 


Steel Sheets. 


Che recent improvement in the demand for steel 
sheets has been fully maintained. Home demands are 
certainly below expectations, but export inquiries and 
orders are growing. Rolling mills are comparatively well 
oceupied and are likely to remain so tor some weeks to 
come. Prices are very steady, especially for galvanised 
des riptions. 


Bar Iron. 


The outlook in the bar iron trade is somewhat 
depressing. All things considered, makers are securing 
a fair number of orders, but the quantities are small and 
there is a great deal of room for improvement. A moderate 
demand for light re-rolled sections is reported, but the prices 
realised are exceptionally keen. 


Pig Iron. 


The market for pig iron is unsteady. Consumers 
are apparently fairly well stocked, judging by the con- 
tinued scarcity of fresh orders, both for home delivery and 
export. Quotations are unsteady, despite the efforts of 
makers to maintain a fair minimum, and business could 
he done below the figures named for even a moderate 
order. Serap material, likewise, is a poor market. 


Coal. 


The position in the Scottish coal trade has not 
improved to any appreciable extent and the outlook is 





most discouraging. In the export department a moderate 
turnover has been done for the Baltic and a smaller busi- 
ness for Italy. Lanarkshire best splints are comparatively 
well booked until the end of this month, and prompt 
trarsactions have been done between 20s. 6d. and 21s. per 
ton and 21s. 6d. per ton September. Ells are steady, but 
nuts are plentiful and weakening. The export demand for 
Ayrshire fuels is decidedly restricted. Fifeshire steams 
have been in better demand, but comparatively cheap 
prices have been conceded for all grades. Treble nuts in 
this district are fairly strong. The Lothian market re 
mained weak throughout, especially in respect to round 
coals. Aggregate shipments amounted to 210,524 tons, 
against 150,008 in the preceding week and 271,552 tons 
in the same week last vear. The home market has been 
even quieter than the export departinent. General indus- 
trial requirements are extremely modest, partly owing 
to laying in of stocks last month in view of a probable 
stoppage of supplies. Stocks at the collieries are con 
siderable, and it is reported that house fuel can be bought 
at 22s. 6d. per ton for best quality and down to 20s. per 
ton for other qualities 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Position. 


Tu¥ conditions in the steam coal trade have not 
improved since writing a week ago, and are, in fact, very 
depressing, much as everyone desires to preserve an 
optimistic outlook. The demand for coals all round is at 
a very low ebb, and for the time being the unusual circum- 
stance of low freights and weak coal prices operates, whereas 
the position usually is that when one is weak the other 
It all goes to show that orders are exceedingly 
scarce ; in fact, some shipowners are experiencing a great 
difficulty in getting even a bid for prompt tonnage of 
large size. At the same time the docks are short of ready 
steamers to load, and on Tuesday—taking all the docks 
in this district—there were no less than 35 idle loading 
appliances. An occasional foreign inquiry is certainly being 
received, but judging from the number of orders that 
mature, it is evident that receivers abroad are for the time 
being simply testing values rather than definitely operating. 
The present month is certainly going to be the worst 
period that the collieries are likely to experience this year. 
Indeed, it may be the middle of September before much 
Meantime 
collieries, without almost any exception, from those pro- 
ducing the best coals, to those mining inferior qualities, 
are having a very lean time, and stoppages of work are 
frequent for the reason that the stocks of coal standing 
are so abnormally heavy. This is again proved by the 
sharp fall in pitwood valucs. Only recently the price of 
this commodity was in the neighbourhood of 37s. 6d. to 
its.. but this week valves are down to 27s. 6d. to 2%s., 
and it is difficult to find buyers even at these figures. For 
one thing importers are having trouble in discharging 
ship loads of pitwood for the reason that there is such a 


is firm. 


business of a fresh character is negotiated. 


scarcity otempty wagons 


Government Subvention. 


Very little has transpired that is fresh concerning 


the Government subvention for the collieries, thouch the 


South Wales Coalowners have taken measures to counter- 
act some of the wrong impressions that have been formed 
regarding its incidence. Consequently the secretary of 
the Coalowners’ Association has issued a leaflet explaining 
briefly the details. It states that the subvention relates 
only to wages payable to the workmen, and has nothing 
whatsoever to do with selling prices. The Government, 
in accordance with its agreement with the Mining Associa 
tion of Great Britain, will pay to each colliery company the 
difference between the wages to be borne by the company 
and the actual amount of wages to be paid to the workmen. 
Each colliery company only receives the subvention so 
far as wages are concerned. A colliery company which 
reduces its selling price by, say, 2s. per ton, would receive 
no more subvention than a colliery company which makes 
no reduction in its price. If a colliery company reduces 
its price it does so entirely at its own expense. If a district 
as a whole reduces prices there can be no profit but only 
losses. Neither an individual colhery company nor the 
South Wales district as a whole is guaranteed any profit 
whatsoever. The amount represented by the subvention 
is not sufficient to meet the losses which the bulk of the 
colliery companies have been incurring the last few months. 
If prices are further reduced the recent losses will be in- 
creased. The miners are the only persons who are guaran- 
teed anything ; under the arrangement with the Govern- 
ment they are qcuaranteed their wages, the owners are 
guaranteed nothing, not even their losses. 


Avthracite Miners’ Strike. 


It was thought that by this time a settlement of 
the strike of miners in the anthracite area of South Wales 
would have been arrived at, and that some of the collieries, 
at any rate, would have made a restart this week, but 
such is not the case. It is unquestionably a fact that a 
goodly portion of the men are anxious to recommence 
work, but it is evident that some of the extremists are 
desirous of continuing the trouble. There was a meeting 
of delegates trom the anthracite area at Swansea last Satur 
day, and the officials of the South Wales Miners’ Federation 
attended in accordance with arrangement. It was under- 
stood that it was the purpose of the Federation to recom- 
mend the men to resume work immediately, but they were 
not successful. Instead of adopting measures to bring 
about a settlement and so enable a quick resumption of 
work, it decided to refer the whole matter back to the 
executive council of the Federation. After the council 
has gone into the whole situation, it is the intention of the 
anthracite delegates to meet again to hear the council's 
report and decide their course of action 


LATER. 


The settlement of the anthracite dispute has been 
put off again. The matter was mentioned at a meeting 








of the Joint Standing Disputes Committee at Cardiff on 
Tuesday, when the owners’ representatives informed the 
workmen that the dispute was one for settlement by the 
anthracite coalowners, who had full authority to deal with 
it. The general secretary of the South Wales Miners 
Federation is therefore inviting the anthracite coalowner» 
to meet the Federation officials at Swansea on Friday this 


week. 


Tin-plate Trade. 


The tin-plate market is firmer and the outlook 
brighter. The demand for export and home account ix 
more active. Meantime it is interesting to note that the 
resuscitation of the prices stabilisation scheme is being 
discussed and is likely to be taken up officially in order 
to test manufacturers on the pot 


Tin-plate Workers’ Wages. 


At a recent meeting of the workmen's side of the 
Tin-plate Joint Industrial Council several matters of 
importance affecting the wages of the workmen came up 
for consideration. The question of the amendment of the 
sliding scale was referred to a sub-committee The em 
ployers’ proposals to reduce the er gratia payments, it 
was decided, should be opposed. The matter was also 
discussed regarding the constitution of the council with 
particular reference to the machinery for dealing with 
stoppages. The joint standing committee for the industry 
will meet at Swansea on the 25th inst 


Current Business. 


The amount of business which has passed during 
this week is quite negligible. Both the colliery under 
takings and the middlemen are having a very trying time 
Offers made to their clients abroad appear so far to have 
extremely little effect in inducing foreign consumers to 
operate. Evidently the idea is still held that prices have 
not yet touched bottom, but some of the collieries are not 
inclined to lower their quotations. On the contrary, they 
are resisting, as far as they possibly can, the © bear ™ tactics 
adopted, by declining to go below certain figures, which 
are governed by the costs of production. Best Admiraliy 
large, ranges from 24¢. 6d. to 25s. 6d., while small coals hav« 
weakened, and the superior qualities are obtainable with 
out difficulty at 14s. and even a shade under. The demand 
for patent fuel and coke is also restricted, and pitwood has 
fallen off owing to the short working at the pits and the 
scarcity of wagons into which to discharge those cargoes 
which have arrived in dock. Anthracite coals are still to 
a large extent nominal, owing to the continuation of the 
strike 








BRAZIL AND ITS MOTOR CARS. 


Tue following has been extracted from the monthly 
(May) Bulletin of the British Chamber of Commerce of 
Brazil, which has just reached us 

“The Brazilian American of Rio de Janeiro recently 
published some interesting figures respecting the marked 
increase in automobile imports into this country. At the 
end of 1924, according to this authority, the number of 
automotive units in Brazil was slightly under 45,000, 
‘about 95 per cent. of which may be said to be American 
There is nothing unreasonable about the esiimated total, 
for in 1923 alone 13,000 motor cars were imported; a 
considerable proportion no doubt were Ford cars. 

**In Rio de Janeiro all classes of motor vehicles are in 
use, from the most elegant private cars down to motor 
omnibuses, char-a-banes, lorries, tractors, ambulances 
fire brigade vehicles and delivery vans. On the route 
along the shore alone, from the city to the suburbs on the 
Atlantic front, probably 10,000 to 15,000 cars pass and 
re-pass daily. The motor vehicles and the tramcars carry 
the traffic of the city. 

* It is a fact that in the supply of these motor vehicles 
Great Britain has a very small share-—a few omnibuses, 
commercial cars, tractors, &c., but scarcely any private 
cars. 

Why ? The British car of a good make is a good car 
Its horse-power, generally speaking, is double what it 
claims to be in comparison with the rating of other cars. 
It is very durable and very reliable, because durability 
and reliability are the British tradition. It is a little high 
in price, because it is so high in quality and efficiency. 
In use it repays the slightly greater cost by savings in 
repairs and other ways. It might become saleable at a 
lower price, especially if sales abroad were doubled or 
trebled as they should be. There are not a few people, 
however, who would pay any reasonable price for the cat 
they consider to be the best. 

‘* We are not going to detail again the things which have 
appeared in the monthly Bulletin to encourage British 
makers to enter the markets of Brazil, but we may repeat 
that hundreds of kilometres of passable roads for motor 
traffic are being opened in Brazil every year, and tlh 
demand for cars will increase. 

‘** What British motor car manufacturers must not expect 
is to sell for cash in London against shipment. Such terms 
may suit themselves, but it is not how business is being 
done in South America. Neither will any agent be found 
to put hundreds or thousands of pounds of his own capital 
into importing and selling cars in this country on cash 
purchase terms. The British manufacturers must indi- 
vidually or collectively take the initiative of putting their 
cars on sale on this side of the Atlantic at their own cost, 
choosing carefully those models which are best suited for 
this country, and cutting the price to a minimum. On 
such terms, and with provision for repairs and supply of 
spares, there is business to be done. Sales on the instal 
ment principle in vogue may be undertaken by local 
dealers on their own responsibility, and if they are willing 
to do so much they should be assisted.” 





THe retirement, on September 6th, is announced of 
Mr. W. H. Blackall, the Newport divisional engineer of 
the Great Western Railway. 
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Prices for Metals and Fuels. 


Current 


FUELS 


SCOTLAND. 


STEEL (continued). 
N.W,. Coast— N.E. Coast— Home. 
Native .. .. a — ga @. £s d ga d. | LANARKSHIRE— 
Ship Plates --. 8&8 0 Oto8 10 0 (f.0.b. Glasgow)—Steam - ; ‘ , 14/9 
Angles .. ‘ - 715 Oto8 5 0 ™ * Ell .. ee . ‘ 15/6 
Boiler Plates ..  .. 8 ©. Ox , oe os Splint 17/6 to 21/6 
Joists ae °% ‘ a ae ioe ‘ . °° Trebles ‘ : 15/6 
Doubles ° . ° 13/9 
Singles : ‘ ‘ 13/6 


Export. 
(1) Spanish — 
(1) N. African 

N.E. Coast 

Native 

Heavy Rails _ 7 0 

Fish-plates : a ee — 

£9 to £9 5 | Ayrsuine— 

. (f.0.b. Ports)—Steam . , ” 149 

Splints . . 17/6 

Trebles ° . 15/6 


Foreign (c.i.f.) 


Channels - : 5 0 
Hard Billets » = 0 
Soft Billets .. —— 0 
N.W. Coast— ad 
| FIFESHIRE 
(f.o.b. Methil or Burnt- 
island)—Steam 13/3 to 15/3 

Screened Navigation : , ‘ 21/6 

Trebles .. .. : ‘ , . 16/-to 16/6 

Doubles .. : . 2 13/6 

Singles .... . ; ‘ : . 13/9 

LoTHIANs— 

(f.0.b. Leith)—Best Steam .. , , 14/3 
Secondary Steam j a 13/9 
Trebles - 16/- 
Doubles ‘ ‘ ' 14 
Singles ae . . : : ; 13/9 


| ENGLAND. 
| (8) N.W. Coast 
Steams 26/- 
Household 5/— to 58/ 
Coke Ke . . 28/- 
NORTHUMBERLAND 
Best Steams .. . . . 15/6 
Second Steams . ° , 14/6 
Steam Smalls 1! 
Unscreened 14/6 
Household 3/6 to 25 
Dursam— 
Best Gas 
Second 6 to 15/- 
Household 3/6 to 25/- 
Foundry Coke ° s 19/- 
| SHerrreLp— Inland. 
Best Hand-picked Branch 
Barnsley Best Silkstone : - to 29/- 
Derbyshire Best Brights 22/6 25/6 
- » House ae . 32/~ 24 
» Large Nuts 20 
on » Small . : 14/- 


PIG IRON. 


Home. Export 
da. Barrow— 

Heavy Rails 
Light = - : ‘ 5 Oteo9 O | 


Billets Oto 10 10 


& «a. ‘ £ a. 
(2) Scortanp— a : | 
Hematite 

No. 1 Foundry | 
No. 3 Foundry MANCHESTER— 
ae oe Bars (Round) 815 Oto 9 | 
Hematite Mixed Nos. 


» (others) . ; aaa 0 to 
No. 1 Ress Kite Hoops (Best) 5 5 0 
o pie i ae ie, aah, wr » (Soft Steel) 3. we 





Cleveland- Plates .. a , | 
No. 1 we. -- 313 6 wa 313 6| 


6 SHEFFIELD— 
| Siemens Acid Billets 


» (Lancs. Boiler) 


Silicious Iron . : a . 
No. 3G.M.B .. +4: = 5 39 6 
No, 4 Foundry J K 

No. 4 Forge 

Mottled 

White 


| 


Bessemer Billets 
Hard Basic 
Intermediate Basic —— ee | 
Soft Basic eae ‘ ‘ — ; | 
MIDLANDs— pan, le tg 
Soft Wire Rod 

(3) Staffs.- 

All-mine (Cold Blast) 

North Staffs. Forge 
Foundry 


MIDLANDs— 
Small Rolled Bars . . 
Billets and Sheet-bars .. 
Sheets (20 W.G.) wa 
Galv. Sheets, f.o.b. L’ pool 
Angles 
Joists 
Tees oa ‘ 
Bridge and Tank Plates 
Boiler Plates 


— 
cS8o a 


” ” 


(3) Northampton— 
Foundry No. 3 
9 Forge 


9 to 18/- 





aoa” ow ts 


aw -t 3 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


(3) Lincolnshire— 
No. 3 Foundry NON-FERROUS METALS. 
No. 4 Forge SwaNnsEa— 

Basic 8 .. .. .; : tees Tin-plates, I.C., 20 by 14 

Block Tin (cash) 

we (three months) 


Yorkshire Hards 22 
Derbyshire _,, ; 2 
Rough Slacks ‘ 5 13. - 
Nutty ,, ; j 9 
Smalls ‘ 

Blast-furnace Coke (Inland)* 

(Export) 


9) SOUTH WALES. 


(4) N.W. Coast— 


N. Lanes. and Cum. 
Copper (cash) ‘ 


| 4 9 
(three months) 


4411 se ” 
| 4 16 Spanish Lead (cash) 


o (three months) 


Hematite Mixed Nos. 


Spelter (cash) 
» (three months) ” ” 
CaRpDIFF— 
Steam Coals : 
Best Smokeless Large 


MANCHESTER— 
Copper, Best Selected Ingots 
Electrolytic 
Strong Sheets 
Tubes (Basis Price) 
Brass Tubes (Basis price) 
» Condenser re 
Lead, English. . 
» Foreign 


MANUFACTURED IRON. 


Home. 


- oO 


Second ,, 

Best Dry Large 

Ordinary Dry Large 

Best Black Vein Large 
Western Valley 

Best Eastern Valley Large 
Ordinary »» 

7 : Best Steam Smalls 


FERRO ALLOYS. we 


t 
we 
- 


ScoTLanp— 
Crown Bars 
Best - 


ow w& 


to 
oO 8S 8D 8D 8D 0 Ot 
x) 


nw 


N.E. Coast— 
Common Bars 


Lancs.— 
Crown Bars 


om = ts 1S tS tS 
m= bo wo tS to 8S GE 


Washed Nuts 


Second Quality Bars 
Hoops 


8. Yorxs.— 


(AU prices now nominal.) 

1/10 to 1,11 per Ib. 
1/7 per lb. 

Per Ton. Per Unit. 


Tungsten Metal Powder 
Ferro Tungsten 


No. 3 Rhondda Large 
Smalls 


to to to = fo 
to ~3 = <3 co om to 


Large 
Through 


> 


Crown Bars 
Best ” s roo I oa ws Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6p.c.to8p.c._ ,, . £23 0 0 7 
£2210 0 7 


£23 10 0 7 | oe Smalls 
Foundry Coke (export) 
Furnace Coke (export) 

| Patent Fuel 

Pitwood (ex ship) .. 

| SwaANsEA— 

Anthracite Coals : 

Best Big Vein Large 

Seconds —_ 

| 


~— et 
a we 


Hoops ; os ee zs 

” 8 p.c. to 10 p.c. 

” Specially Refined 

+ Max. 2 p.c. carbon ee £42 10 0 15/- 
1 p.c. i Vike ‘nee, “ee tee. a oe 17/- 
0.70 p.c. carbon .. . £56 0 0 

1/5 per Ib. 

3/9 per Ib. 


£15 for home, 


MIDLANDs— 
Crown Bars ‘ 
Marked Bars (Staffs. ) 
Nut and Bolt Bars “= 
Gas Tube Strip 6tol3 0 0 
o carbon free 
_onn Metallic Chromium <a 
Ferro Manganese (per ton) Red Vein : 
£15 for export Machine-made Cobbles 
£13 0 0 scale 5/— per Nuts.. 
unit Beans 


STEEL. 


(6) Home. (7) Export. 
ga d, £s. d. 
(6) Scortanp— ” 75 p.c. a 
unit 
Boiler Plates .. .. .. 1110 O 16/6 per Ib 
Ship Plates, Jin.andup. 810 0.. 7/- per lb 
1/— per Ib. 
eee eee 
Cobalt eo - ee 10/— per Ib. 
0 to £18 | Aluminium (perton) .. ; » es 39 


» Silicon, 45 p.c. to 50 p.c. 


£22 10 0 scale 6/— per Peas oe ee 
Breaker Duff .. 
Rubbly Culm 

Steam Coals : 
Large ee ; , és ; 22/6 
Seconds .... - — 20/. 
a ae ‘ . 11/- 
Cargo Through 17/- to 


» Vanadium 
r Molybdenum a Sie 
Sections .. .. .. .. 8 0 O.. .. » Titanium (carbon free 
Steel Sheets, under 3/, ,in. 

to fin. .. se ae ote ee” 3 fia — 
Sheets (Gal. Cor. 24 B.G.) 








(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 
(6) Delivered Sheffield. 


(2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. (5) Glasgow, Lanarkshire, and Ayrshire. 


Boiler Plates 10/- extra delivered England. 


(1) Delivered. 
(6) Home Prices—All delivered Glasgow Station. (8) Except where otherwise indicated, 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


sccording to analysis; open market, 17/- to 18/6 at ovens. t Latest quotations available. (a) Delivered Glasgow, 


* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birraingham 














Ave. 21, 1925 


THE ENGINEE.-: 


203 








French Engineering Notes. 


(From our Correspondent in Paris.) 


National Economies. 


NOTWITHSTANDING an absence of trade activity 
there is nevertheless suflicient being done to keep works 
going, and the tendency towards an increase of unemploy- 
ment accentuate. The only effect has been to 
oblige some of the imported labour to return home. In a 
general way, the present quictness is attributed to the 
holiday season and to the feeling of uncertainty arising 
out of the general situation, but as there appears to be 
some hope of an early partial settlement of outstanding 
in the future is not lacking, and 
manutacturers are quite content, for the moment, to mark 
It is just now that the country’s diminishing pur 
chasing power Is observable, not so much in volume as 
in value, and while the taxation returns show a diminution 
of nearly one-half in the product of the luxury tax, there 
was a heavy fall in the import duties during July and a 
decline in the tax on turnover, although in this last case it is 
affirmed that the whole amount not have been col- 
lected on account of reorganisation. Another 
feature of national economy is observable in the railway 
traffic returns during 1924, when the higher railway rates 
in the number of 
There was an increase 


does not 


problems confidence 


time 


may 
significant 


resulted in a considerable diminution 
first and second-class passengers 
in the total number of passengers carried, and this, with 
the higher rates, resulted in 
of revenue, thereby reducing the deficit of all the railways 

except the State—from 699,869,307f. in 1923 to 
303,805,567 f. in 1924. It is hoped that the railways 
will this year show a balance in their favour 


in important augmentation 


Alcohol. 
The purchase by the Government of considerable 
quantities of alcohol in Germany has aroused a vigorous 
protest from beet growers, who affirm that the home pro- 
duction should be developed to its maximum before obtain- 
ing additional supplies abroad. Since the State secured 
a monopoly of the purchase and sale of power alcohol, it 
has sought to bring down the price to a level that will 
allow of the spirit being employed economically for indus- 
trial purposes A law 
pulsory a mixture of alcohol with motor fuels, but the 


was even passed rendering com 
law became inoperative for the reason that users were not 
satisfied with this composite fuel, and that it entailed a 
Since then the State has 


been fixing what the beet growers regard as wholly 


considerable loss to the State 
in 
adequate prices for the power alcohol production, and 
as it is much below what is received by growers of sugar 
beet, there has been an appreciable decline in the area 
1 to alcohol beet, while the distillation of alcohol 
The 


argues that in purchasing alcohol from Germany it achieves 


cle ,ou 
from gram has declined considerably Government 
the double result of obtaining reparation and of being able, 
with the financial economies thus effected, to offer higher 
prices for the home produced spirit In any case the posi 
tion of alcohol is a very difficult one, for no means have yet 


been found of bringing the price down sufficiently to ensure 
its being « my loyed extensively for power purposes Not 
withstanding the exhaustive researches for motor fuel 


substitutes, nothing has yet been found except alcohol and 
suction gas from charcoal, and while the synthetic produc 
tion of alcohol appears to have entered upon a commercial 
stage and to give promise of prac tically unlimited supplie 8, 
the cost is still far too high 


Railway Catastrophes. 


lhe pressure of traffic during the holiday season 
is responsible for most of the railway accidents, which have 
been lamentably frequent of late. Additional trains are 
put into service, and as they must run to time to avoid 
disorganising the traffic, it is averred that undue risks are 
In the case of the wrecked express at 
Amiens, the train crossed the points at a speed of 57 miles 
an hour, when it should not have exceeded 27 miles. The 
locomotive left the rails, and a broken rail got embedded 
in the fire-box, helping to bring the engine to an abrupt 
stop, with the result that the coaches piled up behind and 
were smashed to splinters. The train was made up partly 
with coaches employed for the suburban traffic and fitted 
with gas cylinders for lighting. The coaches thus equipped 
caught fire, and several passengers were burned to death. 
Eleven passengers lost their lives and 160 were injured, 
some of them, it is feared, fatally. Although in such cases 
the responsibility is thrown upon the driver, it is only fair 
to state that amongst the railwaymen there is a strong 
feeling that the responsibility is attenuated by the obliga- 
tions imposed upon the driver, who is penalised for loss 
of time. The penalty on some of the railways is double 
the amount of wages per minute late. The maximum 
speed allowed is 50 per cent. above the commercial speed, 
and the highest permissible is 75 miles, with a commercial 
speed between Paris and Havre, for example, of 50 miles 
an hour. This would appear to provide a good margin 
for the driver, and to avoid the necessity of exceeding the 
regulation speeds over points and on curves where all the 
recent serious accidents have occurred. Another accident 
happened on the Nord, near St. Denis, where tho Lille 
express, having stopped, was unable to proceed through 
the brakes holding on the dining car. As the way was 
signalled clear the Amsterdam express dashed into the 
train and smashed some of the coaches. There were several 
deaths and a large number of injured. 


sometimes taken. 


Aviation. 


Some remarkable demonstrations of the reliable 
character of flying machines are afforded not only by the 
intensive service between France and Morocco, but also 
by the flight that was accomplished last week by Captain 
Arrachart and M. Carol, an engineer, who, in less than three 
days, made a trip around Europe, covering a distance of 
5000 miles. Starting on Monday morning, they arrived in 
the evening at Constantinople ; the following day they 
went to Moscow, and then returned to Paris by way of 
Warsaw and Copenhagen. The machine was a Potez, with 
a Lorraine 450 horse-power engine. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Offce, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, ie the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


236,710. June 4th, 1924.—IMPROVEMENTS IN OR 
Stream GENERATOR FuRNACEs, John Drew, of 
Park, Great Crosby, Liverpool. 

This invention is very easily explained. The furnace front is 
provided with three doors A, B, and C, the two side doors being 
small as compared with the central door A. The object of the 


RELATING TO 
4, Belvidere 


N® 236,710 


small doors is to ensure efficient working and slicing of the fuel 
down to the sides of the The centre door A, the inventor 
points out, need not be opened so frequently as usual and the 
July 16th, 1925. 


furnace 


inrush of cold air is consequently reduced 


INTERNAL COMBUSTION ENGINES. 


236,666. April llth, 1924.—IMPROVEMENT IN THE PiIsTONS OF 
INTERNAL ComBusTION Engines, Cornelius Zulver, of St 
Helens-court, Great St. Helens, London, 

This invention concerns new types of pistons for double-acting 
oil engines of the | type. A transversely divided piston is 
employed, and one end of it A is formed by an integral enlarge- 


Diese 
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ment of the piston-rod. To this part the other section B is 
attached, with an intermediate sleeve C on which all or part of 
the piston rings may be carried. Four forms of construction are 
shown with modified designs for fastening together the upper 
and lower halves of the piston with different means of arranging 
the internal ribbing as well as the pipes for carrying the piston 
July 13th, 19% 





cooling medium 


TURBINE MACHINERY. 


. April 7th, 1925. 
with STEAM TURBINES, 
Switzerland. 

The turbine described in this specification is composed of two 
machines A and B, the flow of steam through them being indi 
cated by the arrows. In front of the section A is an impulse 


IMPROVEMENTS IN AND CONNECTED 
Brown, Boveri et Cie., Baden, 





N° 232.225 





wheel C, and at times of overloads steam is supplied to the inlet 
D, the end thrusts on the reaction sections being balanced at 
all loads. At overloads a pressure is produced in the space E, 
which corresponds to the live steam pressure. With falling load 
the pressures in the annular spaces E, F, G, H fall with the reduc - 
tion in the quantity of steam. Between the passage K and E 
a drop in pressure is produced which should be utilised by the 





impulse wheel C, which is proportioned so that it utilises the drop 


corresponding to the economical out put wit h maximum efficiency. 
At this load the inlet M is regulated whilst the overload valve to 
the by pass is closed, July 16th, 1925. 


DYNAMOS AND MOTORS. 


236,611. March 10th, 1924.—IMPROVEMENTS IN AND RELATING 
ro DyNaMo-eLecrric Macuines, The British Thomson 
Houston Company, Limited, Crown House, Aldwych. 

The type of dynamo to which this invention relates is that with 
two armature windings and two commutators. When 
machines are operated with the two commutators in parallel it 
is difficult to divide the current equally between the two com 
mutators under varying conditions of total load. The object of 
this invention is to make the two windings share the load equally 
without the of resistances \ B the two 
mutators. Two separate windings are placed on the armature 
core, as shown at C 
the commutator A 


these 


use and are com 


and D, the winding C being connected to 
the D shorter 


and winding which has a 


N°236,611 





pitch, is connected to the commutator at the other end of the 
machine. One set of commutating poles E is excited from the 
winding C and the other set F from the winding D. The windings 
C and D are arranged on the armature so that both the teeth G 
under the commutating poles of opposite polarity only 
embraced by the winding C. If the currents are balanced the 
commutating poles will be of equal strength and the fluxes on 
the idle teeth under these pole If, however 
the current in, say, winding C is greater than that in the winding 
D then the set of commutating poles E will be stronger than the 
poles F and there will be a resultant flux in the idle teeth which 
will reduce the total lines cut by the winding C, thereby reducing 
the current July 16th, 1925 


are 


will balance out 


236,717. June 18th, 1924 IMPROVEMENTS IN THE ConsTRUC- 
TION oF Rorors ror Hicu-sPeep Macutnes, The English 
Electric Company and Alexander Drew Sloan, of Queen's 
House, 28, Kingsway, W.C. 2 

The rotor described in this specification is built up of plates A 
other 


with a projection on one side and a recéss on the aide 


N? 236,717 





The projections on one plate screw into the recess on the next 
in the manner shown. Generally speaking, the end plates are 
integral with the spindle as shown July 16th, 1925. 


TELEGRAPHS AND TELEPHONES. 


236,648. April 9th, 1924 IMPROVED MEANS FOR OBTAINING 
Necative Resistance Errects AND FOR GENERATING 

E.ecrric Oscrtiations, Henry Joseph Round, of ®, Wood 
berry-crescent, Muswell Hill, London, N., and Noel Meyer 
Rust, of 109, London-road, Chelmsford. 

In applying this invention to diminish the resistance of an 
aerial—in other words, to obtain a negative resistance—a 
circuit containing a crystal device and a condenser is connected 
to or coupled to the aerial inductance, the crystal being shunted 
with a high resistance and a battery in series with it. The 
inventors also connect or couple to the aerial inductance a circuit 





N° 236,648 








containing a crystal in series with a pair of telephones shunted 
by a condenser, In the accompanying diagram A is the aerial 
inductance, B a condenser, C a crystal, D a loose contact such 
as a cat’s whisker, which is applied to the crystal, E a high 
resistance, and F a source of current. G is a rectifier, such as a 
earborundum crystal, and H a telephone receiver. To obtain 
the negative resistance effect the best results are secured with 
crystals of low resistance, such as arzenite, silicon, zinctite, 
tellurium, magnetite, and iron pyrites. Suitable constants for 
the circuit are given in the specification and there are three other 
diagrams.—J uly 9th, 1925. 
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LOCOMOTIVES. 


236,830. July Ist, 1924.—-IMPROVEMENTS IN AND RELATING 
ro LocoMOTIVES AND LIKE EXHavust Steam Borer Freep 
Inzsecrors, Louis Friedmann, of 2, Getreidemarkt, Vienna, 
\ustria; Emanuel Blanhorn, of 33, Heinestrasse, Vienna, 
\ustria ; and Hans Deutsch, of 1, Gebhardtgasse, Vienna, 
\ustria. 

This invention relates to locomotive injectors which may be 
operated with exhaust steam and live steam simultaneously 
1s well as with live steam alone. A and B are the two parts of the 
casing which form the body of the injector and may be separately 


manufactured and united afterwards as shown by means of 


N° 236,830 





flanges. The part A contains the live steam cone C, the exhaust 
and live steam cone D and water cone E, while the second part 
contains the combining cone F and the delivery cone G. The 
intermediary cone H hetween the water cone and the combining 
cone may either be arranged within the part A of the casing as 
shown or it may be in the part B.—./uly 16th, 1925, 


PUMPING AND BLOWING MACHINERY. 


1924.—-IMPROVEMENTS IN PUMPs, 
Goethepark, Charlottenburg, Ger 


236,807, December 2nd, 
Fritz Egersdirfer, 
many. 

Within a cylindrical casing A a rotary drum B is mounted, 
with nine cylindrical pockets P. Within each of the pockets is 
a piston or plunger C, the plungers being formed with spherical 
or rounded ends bearing on a swash plate DE. A star-shaped 
dise G is mounted on the drum and is acted upon by a spring O, 
foreing the plungers into engagement with the Ants plate. 
I'he swash plate is made in two sections D and E, the section D 
heing in the form of a hemixphere mounted in the concave head M 


of 5, 
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‘The invention also applies to that form of propelling machinery 
in which the boteoael combustion engine drives the propeller 
shaft through an intermediate hydraulic and mechanical reducing 
gear. The oil engines A are directly attached to hydraulic 
couplings B designed for ahead and astern working, which in 
turn drive the small pinionsC. The pinions mesh with a centrally 
placed large gear wheel L) which is mounted on a long hollow 
shaft E carried forward to near the engine-room bulkhead F. 
At this point the hollow shaft is connected to the propeller 
shaft G by means of a fixed or elastic coupling H. By giving 
appreciable resiliency to the propeller shaft, vibration and 
oscillation is avoided and smooth running obtained. Two different 
arrangements are shown, only one of which is herewith repro- 
duced.—July 16th, 


LIGHTING AND HEATING. 


237,032. April 29th, 1924.—ImMprovemEeNTs In Lamp SHADES 

WHEREBY Drrect or [Nprrect LIGHTING MAY BE OBTAINED 

BY MEANS OF A SINGLE SHApe, Alfred Camnan Snell, of 
Gloucester House, 19, Charing Cross-road, W.C. 

Four deflecting screens A, B, C, and D are pivoted at E to the 

frame F, which held up by supports G attached to the 


N? 237,032 





lighting fitting. When the screens are in the position shown on 
the left indirect lighting is provided, whilst when they are 
turned to the position on the right direct lighting is obtained. 
July 2rd, 1925. 


MISCELLANEOUS. 


236,992. April 12th, 1924.—-IMPROVEMENTS IN AND 
To Exvecrric Discaarce Devices, Paul Deuglas Tyers, 
30, Mildred-avenue, Watford. 

This invention relates to electric discharge devices and more 
particularly to those in which a heated electrode is employed, 
such as in a thermionic valve. The cathode A takes the form of a 
cylinder, closed at one end, and is sealed to the walls of the dis 
charge chamber B. The open end of the eylinder is protected 
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section E. being in the form of a rotary dise 
section D through the intermediary of anti- 
friction balls K. The sections D and E are connected with each 
other and to the head M by means of a pivot bolt L passed 
through axial bores of the sections D and E and a slot N of the 
head and adapted to be shifted within the slot for varying the 
angular position of the swash plate. The pivot bolt L is fixed 
to the section D and it has a dise fixed to its inner end. Upon 
rotation of the drum B the heads of the plungers C follow the 
inclined swash plate and are reciprocated by the plate and the 
spring O July 16th, 1925. 


of the casing, and the 
the 


hearing on 


MACHINE TOOLS AND SHOP APPLIANCES. 


1924 





IMPROVEMENTS IN STANDS FOR 
uike Devices Heatep Exec. 
TRICALLY OR oTHERWISE, The British Thomson-Houston | 
Company, of Crown House, Aldwych, W.C. 2. 
Che aim of the inventor is to avoid electrically heating solder- | 
ing irons and other devices attaining too high a temperature. 
\s shown in the drawing, the soldering iron is placed on a stand 


220,654. August 16th, 
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composed of heat conducting material and provided with vanes 
\ for dissipating the heat from the stand so as to maintain the 
device at the normal working temperature.—July 23rd, 1925. 


SHIPS AND BOATS. 


April 6th, 1925. 
Vulean-Werke Hamburg und Stettin 
Hamburg, Germany. 

rhis invention relates to improvements in the arrangement of 
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from the atmosphere by a chamber C, provided with an outlet D. 
Within the cathode is a heating element. The outlet D is con 
nected to a pump which maintains the desired pressure in the 
heater chamber and cathode. The invention may be applied 
to any discharge device employing cooled electrodes and does not 
merely relate to the ordinary thermionic valve.—July 13th, 
1925. 





A New Hack Saw Briape.—We have received from Frys 
(London), Ltd., of 46, Upper Thames-street, London, E.C.4, 
some samples of a new type of hack saw blade with a soft back, 
which are remarkable foc their flexibility. The peculiarity of the 
saw lies in the fact that there is no defined zone where the 
hardened part meets the soft back. The hardening gradually 
fades off towards the back, with the result that there is no 
tendency for the teeth to break away if the saw is bent. We have 
tested these saws and find that they can be bent round a circle 
about an inch in diameter without any crack developing. They 
naturally take a set in these circumstances, but can be pulled 
out straight again in the frame without coming to any harm. 


INSTITUTION LocoMoTIVE ENGINEERS: MANCHESTER 
CENTRE.-—By the courtesy of the general ney, Mr. R. H. 
Whitelegg, of Beyer, Peacock and Co., Ltd., Gorton, Manchester, 
thirty-four members and friends visited the locomotive works 
of that company on Thursday, August 6th, 1925. In the absence 
of Mr. Whitelegg. the members were received by Mr. 8S. W. 
Pilling, senior director. Various engines in process of construction 
were seen, particular interest being shown in several * Garratt ’ 
locomotives. At the conclusion of the visit members were 
invited to tea in the works, after partaking of which a hearty 
vote of thanks, proposed by the chairman, Mr. J. H. Haigh, and 
seconded by Mr. F. 8S. Barnes, to Mr. 8S. W. Pilling, Mr. R. H. 
Whitelegg, and his staff, was put to the members and carried 
unanimously. 


AsPHaLT Pavine Conrerence.—The fourth annual asphalt 
paving conference arranged under the auspices of the Asphalt 
Association, the national trade organisation of that industry in 
America, will be held in Detroit on October 21st, 22nd, and 23rd, 
and will be attended by contractors, engineers, and public 
officials from all parts of the United States and Canada. The 
conference is to devote considerable discussion to the possibility 
of salvaging old gravel and macadam highways by utilising them 
as bases for asphalt surfaces, thus saving large sums of mohey- 
without sacrificing progress in road improvements. During the 
past five or six years the number of square yards of asphalt laid 
annually in America has increased from 50,000,000 to 125,000,000, 
and this year it is expected that the number will be increased 





ease of, say, a ianker were the machinery is placed right aft. 


to over 140,000,000, 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week pr the In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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WEDNESDAY TO WEDNESDAY, 26rn 
TO SEPTEMBER 
British ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Annual meeting at Southampton. 
TUESDAY TO FRIDAY, 
INSTITUTE OF METALS. 
programme see page 124. 
WEDNESDAY TO FRIDAY, SEPTEMBER 9%ru 


IRON AND Street Instirutre.—Autumn 
ham. For programme see page 111. 


SEPTEMBER 


Autumn meeting at Glaagow. 
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MONDAY TO WEDNESDAY, lérn 
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INSTITUTION OF PuBLK Annus 
general meeting at Leeda. 
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FRIDAY TO MONDAY, 0% 


SMOKE ABATEMENT LEAGUE 
Hotel, Buxton. Conference 
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LAUNCHES AND TRIAL TRIPS. 


ATLANTIC, steel Diesel tanker ; built by Sir W. G. Armstrong, 
Whitworth and Co., Ltd., to the order of D'S A'S Atlantic 
Bergen ; 10,300 tons deadweight. Engines, six-cylinder Arm 
strong-Sulzer, two-stroke type, pressure 180 Ib.; 
hy the builders ; trial trip, August 8th. 


constructed 


by Swan, Hunter and Wigham 
on the Canadian lakes, canals, and 
river St. Lawrence ; dimensions, 248ft. by 43ft. 6in. by 25ft 
Engines drive a single propeller ; consteucted by MacColl and 
Pollock, Ltd.; trial trip, August 12th. 


GLENROss, steamer; built 
Richardson, Ltd., for service 





CONTRAOTS. 


THORNYCROFT Ltd., have recently received 
(a) For duck punts and a launch from 
the Maharajah ot Jodhpur ; (6) from the Singapore Government 
Monopoly for two harbour service high-speed launches ; fron 
Japan for a 35ft. hydroplane for Japan ; (c) from the Argentine 
for a fast 37ft. launch and a 40ft. cruiser; (d) from Rotterdam 
for a 45ft. cruiser ; and (¢) for other «smaller craft from Portugal. 
the Bahamas, &e. 


Joun I AND Co., 


the following orders 


Gas ano Fvetr Piants, Ltd., of 40-43, Norfolk-street, Strand 
London, W.C. 2, informs us repeat orders have been received by 
its French agent, La Société Anonyme des Appareils de Manu 
tention et Fours Stein, from La Cie. Nile. d’ Eclairage, Chauffage 
et Foree Motrice de St. Germain-en Laye et Extensions, 
from La Cie. Continentale du Gaz for complete gasification ot coal 
plants. Further orders in hand include the installation of a 
plant to produce’ 300,000 cubic feet of gas daily for the works of 
Automobiles Berliet. 


Tae London, Midland and Scottish 
Counties Committee) has recently accepted the 
Westinghouse Brake and Saxby Signal Company, Ltd., tor the 
re-signalling of Belfast station. The system to electro 
mechanical, and will be controlled by a new ninety-lever inter 
locking frame of the 1924 type The signals will be of the two 
aspect colour light type, and with the exception of twenty-five 
direct-current track circuits the electrical operation will be alter- 
nating current. Constant point indication will be provided, 
locking bars are eliminated, and the points protected by track 
cireuit 


and 


Railway (Northern 
tender of the 


is he 


locks. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


asked that Mr. Ormerod Mitchell has now 
his position as general manager of the Ransome 
Company (1920), Limited. 


WE are 
taken up 
Machinery 

We are informed by Mavor and Coulson, Ltd., that Mr. 
Geoffrey M. Gullick, who has been general manager of their 
mining department tor between four and five years, has now heen 
appointed a director of the con _— ' 

We are asked to state that Mr. J. G. M. Hilton has taken up 
an appointment with Johnson wt. Phillips, Ltd., of Chariton, 
London, to act as sales engineer for them in the Far East. Mr 
Hilton's headquarters will be in Singapore, and for the present 
his address is care of the company’s commercial agents, Sime, 
Darby and Co., Ltd., Singapore. 

Swrren Company, Ltd., of Leighton-street, 
Carlton-road, Nottingham, informs us its business has recently 
been purchased by Brookhirst Switchgear, Ltd., of Chester. 
but that it will continue to be carried on under the present name 
and from the address as above. It is being arranged, however. 
that the branch offices and agents o1 Brookhirst Switchgear, Ltd 
shall represent the company. The two companies will retain 
their individuality. 


to state 


Tae “ Cantie” 








CATALOGUES. 


Brerrish INsunaTep AND He.spy Casies, Ltd., Prescot, 


Lancs.—Pamphlet P.191, dealing with lead joint boxes, 
Seencer (MELKSHAM), Ltd., 32, Queen Victoria-street, E.C. 4 
Three catologues describing modern methods of handling 

goods. The firet deals with ‘* Coal Handling,” the second “ Grain 

Handling,”’ and the third boxes, sacks, &c. 


TaNneyes, Ltd., Cornwall Works, Birmingham.—-Catalogue 
No. 316, illustrating and describing Tangye power pumps ; 
No, 318, dene ribing the latest type cold-starting heavy oil engine ; 
and List No. 321, dealing with turbine pumps. 

CRAVEN Brotruers ((Manchester), Ltd., Vauxhall Works, 
Reddish.—Two bound catalogues, one entitled “‘ Cranes,” dealing 
with mobile and stationary cranes for all types of work ; and 
the second, ** Machine Tools,” illustrating and describing machine 





tools for special and general engineering purposes. 
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A Seven-Day Journal 


Profit-sharing in the Engineering Trades: 


THE Ministry of Labour's published statisties for 
profit-sharing in the engineering, shipbuilding and 
metal trades during 1924 were the subject of a Journal 
note which appeared in our issue of July 3lst. To 
the details and figures then given may now be added 
the figures recently issued by the Labour Co-partner- 
ship Association. The sixty-one co-operative produc- 
tive societies had a total share capital of £2,881,190, 
and with a trade during 1924 of £4,210,341, they made 
a total profit of £277,012. This sum allowed a bonus 
to be distributed to the value of £47,858. In the metal 
trade group details are given of three societies which, 
with a combined capital of £39,210, had a turnover 
of £101,311. All three of the societies made a profit, 
hut only one-—the Walsall Lock and Cart Gear Society 

declared a bonus, a profit of £2850, which allowed 
a distribution of £1031, or 74d. in the pound on wages. 
No indication is given as to the number of employees 
which participated in the dividend. The Walsall 
Lock Society, it be added, increased its trade 
during the year by about 20 per cent. over that of 
1923. 


may 


Glasgow Electricity Supply. 


In view of the fact that conditions in trade and 
industry have not shown any substantial improve- 
ment during the past twelve months, the report of 
the Glasgow Corporation Electricity Committee, for 
the year ending May 31st, 1925, is to be regarded as 
highly satisfactory. Apart from general increases 
in and in the quantity of current sold, 
interesting features of the report are the indication 
that important additions to the plant and equip- 
ment are expected to be in operation before the 
end of the year, and the evidences of the develop- 
ment of the use of electricity on domestic and business 
for cooking, heating, cleaning and other 

The of consumers connected to 
the system up to May 3lst of this year was 61,639, 
as against 58,390 in May of 1924, an increase of 3249, 
The quantity of electricity sold to 
private consumers during the period which the report 
was 174,917,610 units, as compared with 
162,337,809, an increase of 12,579,801, or 7.75 per 
cent. The 174,917,610 units sold at various rates 
realised £1,194,426. The maximum load upon the 
power stations occurred on the 22nd of last December, 
when the load reached 85,700 kilowatts, as compared 
with 81,700 kilowatts in the previous year. The 
quantity of current sold per head of population during 
the period covered by the report averaged 184 units. 
The load factor for the year was 31.4 per cent. At 
the Dalmarnock station the building extensions to 
the turbine room boiler-house and switch house are 
nearing completion, and the erection of the first of 
the two 25,000-kilowatt generating sets on order from 
(. A. Parsons and Co., Ltd., will commence early in 
September. 


revenue 


premises 


purposes. number 


or 5.56 per cent. 


covers 


A New Marine Oil Engine. 


From time to time has reached from 
America concerning a new type of marine oil engine, 
which has been designed by Mr. W. B. Smith Whaley. 
Little is known concerning this new engine, save that 
the test unit is a 750 brake horse-power engine, which 
works on the two-stroke cycle single-acting system. 
It is stated that the motor operates on a principle 
different from that of the Diesel engine. An advan- 
tage of the new design is said to be its light weight, 
which has been mentioned as a little over one-third 
that of the Diesel engine of similar power. If such 
weights can be. substantiated in practice it will, of 
course, mean that the engine will be less costly and 
will take up considerably less space when installed 
in a ship. According to all accounts, the engine will 
be built both for land and marine use. The well-known 
American firm of shipbuilders, the Sun Shipbuilding 
Company, of Chester, Pa., which at present holds a 
licence for the Doxford opposed-piston engine, and 
engine in converted vessels, has run demonstration 
as carried out several installations of that type of 
trials of the new engine. It is hoped to test the Whaley 
engine at sea, and efforts will be made to complete 
it so that it may compete with other internal-com- 
bustion engines for installation in the next group of 
vessels which are to be converted to motor ships by 
the United States Shipping Board. 


news us 


Underground Railway Extensions. 


A sTEP in advance towards the completion of the 
new underground railway to Morden, in the South of 
London, has just been made in the completion of the 
four and a-half miles of tunnelling. The line, which 


runs wid Nightingale-lane, Balham, Tooting Broad- 
way and South Wimbledon, will have seven new 
stations, and all, except the last, at Morden, will be 
equipped with escalators of the comb type. 


The 


staff has started work, but it is not expected that the 
line will be opened till early next year, although some 
of the rolling stock has already been delivered. The 
running sheds at Morden, which will accom nodate 
300 cars, are complete, as are also the terminal facili- 
ties. Work is also progressing very well on the new 
tunnels which will take the Charing Cross and Hamp- 
stead Railway under the Thames to Waterloo and 
Kennington. The tunnelling under the river is being 
carried on from the shaft at Waterloo Station only, 
and two-thirds of the south-bound tunnel have been 
completed, while the north-bound tunnel has pro- 
gressed fifty yards. The station tunnel at Charing 
Cross is now under construction, and when this work 
meets the existing loop under the river, the loop will 
have to be closed by two bulkheads, as the new line 
will join it at the same level and the excavating is 
being done under compressed air, which would natur- 
ally escape if the loop were left open. This arrange- 
ment will, of course, necessitate a return to the old 
system of reversing the trains at Charing Cross. The 
tunnelling from the Waterloo end has not, so far, 
entailed the use of compressed air. 


Railway Accidents in France. 


To the accidents recorded in last week’s Journal, 
under this heading, there must be added another 
collision between express trains, which occurred on the 
P.L.M. Railway near Sens, on Sunday evening last. 
The fast train for Cette, which left the Gare de Lyon 
at 7.55 p.m., had completed its first stop at Laroche 
Migennes, and had reached a point about two miles 
beyond the town, when it was brought to a standstill 
by a brake pipe defect. According to accounts, the 
train was protected from behind by fog signals, and 
after repairs had been made, it was again started, 
but was immediately held up by an adverse signal. 
The restarting of the train was, it has been stated, a 
justification for Sens to take off its signals, and so to 
let through a second fast train for Aix-les-Bains and 
Chamonix, which left the Gare de Lyon ten minutes 
later than did the first train. The engine of the 
second train was derailed in the smash, and it shattered 
the goods van and a third-class coach on the first train. 
Four deaths and twenty-nine injured persons are 


reported. It appears that the driver of the second 
train was not to blame for the accident. The 
mistake was made by the signalman who set the 


signals against the first train and stopped it after it 
had been restarted. The express out of Marseilles to 
Paris was due at Sens at 9.51, and it was only saved 
by telephone from dashing into the wreckage. 


The Cunard Liner Carinthia. 


THE new Cunard liner Carinthia, which was recently 
completed at the Barrow Yard of Vickers Ltd., left 
Liverpool on Saturday last on her maiden voyage to 
New York. She is a sister ship to the Franconia, and, 
like that liner, is specially designed for world cruises, 
one of which she is scheduled to begin in October next. 
The principal dimensions of the Carinthia are as 
follows :—Length, 624ft.; breadth moulded, 74ft. ; 
depth, 45ft. ; gross tonnage, 20,000. She is a three 
class ship with accommodation for 331 first-class, 
473 second-class, and 810 third-class passengers. The 
passenger accommodation extends over seven decks, 
and is characterised by its fine public rooms and cabin 
accommodation. A feature of the ship is the Spanish 
decoration in its El Greco smoking-room, and in con- 
trast to this are the vigorous Georgian and English 
styles of the other rooms. The propelling machinery 
is grouped in a single engine-room, and it comprises 
a twin set of Parsons type turbines with double reduc- 
tion gears. The total shaft horse-power is ' about 
12,500, and the propeller shafts run at a speed of 
round about 90 revolutions per minute. Built-up 
propellers, with four manganese bronze blades, are 
employed, and they have cast steel bosses and cast 
iron cones fitted over the propeller nuts. Steam is 
raised at 2201lb. working pressure in three double- 
ended and three single-ended multitubular return- 
tube boilers fitted in one boiler-room. The combined 
heating surface is about 29,160 square feet, and each 
boiler has a mean diameter of 17ft. 6in., with a mean 
length of 22ft. 6in. for the double-ended boilers and 
Llft. 6in. for the single-ended units. Forced draught 
is used, and the furnaces are fitted with oil burners, 
which work on the Wallsend-Howden pressure system. 
Electrically-operated deck auxiliaries are widely 
employed, and the current, both for lighting an‘ 
power, is supplied from two 375-kilowatt geared turb>- 
generators. 


The Restoration of the Houses of Parliament. 


We welcome the announcement that Sir Frank 
Baines, Director of Works of- H.M. Office of Works, 
is to prepare a full report on the state of the buildings 
of the Houses of Parliament at Westminster. For some 
years past considerable anxiety has been occasioned 
by the severe signs of decay, which have become 
apparent in the surface of the soft magnesian lime- 
stone of which the buildings are constructed. Happily 
there are no grounds to suspect that either the founda- 
tions or the main structure is affeeted. The principal 





station at Morden is quite shallow. 


The plate-laying 





of the elaborate Gothic ornamentation on the walls, 


turrets and pinnacles. Outlines have become blurred 
and surface fissures have appeared, so that small de- 
lodgements have taken place. Within the last few 
years over thirty-five tons of stone have been removed 
from the roofs and ledges by hand picking. Sir Frank’s 
report, we are given to understand, will deal with the 
principles which led to the acceptance of a Gothic 
design for the new Palace of Westminster, and the 
steps which were taken to secure a suitable building 
stone. The stone which was actually used for a large 
part of the building and which supplemented the 
main supply of Bolsover Moor dolomite was Anston 
magnesian limestone from Kiveton Park Quarries, 
near Sheffield. It is of interest to note that the same 
stone, carefully selected, was used to build the Museum 
of Practical Geology in Jermyn-street, which has 
been a very successful example of its use. The decay 
at Westminster is attributed to the direct action of 
atmospheric pollution, and it is anticipated that the 
report we have referred to will deal fully with the 
nature of the decay and its causes and the methods of 
preservation and restoration which may be adopted. 
It is expected that the report of Sir Frank Baines 
will be considered by the House during its autumn 
session. 


Aeronautical Research. 


Tue recently issued fifth annual report of the Aero 
nautical Research Committee for the year 1924-1925 
shows that satisfactory progress has been maintained, 
both with regard to scientific investigation and the 
practical applications of results. In two directions, 
particularly, it is recorded, has a substantial advance 
been made. The problem of stalled flight has 
definitely emerged from the pioneer stage with the 
completion of the first flight experiments on the siot- 
and-aileron form of control, which enables the aero- 
plane to be controlled even when it has lost its flying 
speed. The other direction of advance concerns the 
new investigations into the elasticity and fatigue of 
materials which are of special importance to aviation. 
Important model experiments have been made with 
seaplanes, and with regard to airships, the Committee 
mentions the full scale experiments which have been 
put in hand by the Air Ministry in order to find the 
air pressures on the hull of R33 during certain 
manceuvres. In matters connected with engine design, 
the question of detonation has been investigated, 
and that phenomenon was showa to be affected by 
the initial temperature of the cylinder charge and its 
pressure. Work was also done on piston ring 
friction and the problem of mechanical efficiency. 
We have already referred to the work done on 
materials. In the section of the report which deals 
with accidents, the Committee calls attention to the 
urgent need of officers with more technical knowledge. 
It expresses the hope that it will not be impossible to 
provide for highly skilled persons who are capable 
of making a direct technical diagnosis of each power 
plant failure immediately it occurs, in a manner which 
will enable the Ministry to take measures which may 
prevent its occurrence. As regards air transport, 
a visit of the Committee to Croydon, on the invitation 
of Imperial Airways, Ltd., is recorded, and it is stated 
that the Committee drew attention to the importance 
of three-engined aeroplanes from the point of view 
of reliability in service. The Air Ministry, we learn, 
has now ordered a civil type of three-engine machine, 
which will be completely tested, and it has also put 
in hand certain running tests which will ultimately 
determine the commercial rating of an acroplane 
engine. 


Naval Economies. 


AN important feature of the Admiralty’s economy 
programme is the abolition of certain vessels which 
have ceased to be fully effective. The destroyer 
dep6t ships Dido, Hecla and Woolwich are to be sold 
forthwith, and it would appear from an order pub- 
lished by the Commander-in-Chief at. Portsmouth. 
that a large group of destroyers is to be transferred 
to the sale list. These boats comprise the “R” 
class, built during the war. The Portsmouth order 
directs that no dockyard work is to be done on any 
of the boats in question pending further instructions, 
and that order is construed as an intimation that they 
are shortly to be discarded. As the fifty odd boats 
affected represent more than a quarter of our total 
destroyer strength, their disappearance would seri- 
ously weaken the Navy in a type which war experi- 
ence proved to be invaluable. It is possible, there- 
fore, that something less drastic than the scrapping 
of all these boats is intended. The “ R ”’ class typifies 
the standard design to which belonged most of the 
destroyers that were laid down during the war. On 
a moderate displacement—averaging 1065 tons 
they combined good sea-keeping qualities with the 
high speed of 36 knots, and a moderately powerful 
armament of three 4in. guns and four torpedo tubes. 
Under the strain of war services their deterioration 
was rapid, and few, if any, of the class can now be 
rated as thoroughly efficient. With the exception of 
the Telemachus, which is serving with the Atlantic 
Fleet as a light minelayer, all the “‘ R ’’ boats are now 
in reserve or attached to shore establishments. They 
would, however, form a very useful reserve in case of 





damage, we understand, is confined to the surfaces 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 


By E. L. AHRONS, M.I. Mech. E. 


No. XXXV.* 


PERIOD 1882-1889: COMPOUND LOCOMOTIVES (cont). 
Tank Engines.—During 1884-7 four 
three-eylinder tank engines were built at Crewe. 
lhe first, Fig. 255, was reconstructed in 1884 from one 
of Beyer-Peacock’s ‘“‘ Metropolitan” type tank 
engines, and retained the leading bogie. The cylinders 
High-pressure, 13in. by 24in.; low-pressure, 
24in.; driving wheels, 5ft. 9in. diameter ; 
wheel base, 18ft. 2in.; centres of driving axles, 


tf om poun / 


were : 
Zin. by 





FIG. 255--L. AND N.W. COMPOUND, 1884 

Sft. 10in.; total heating surface, 1028.4 square feet ; 
150 lb.; weight in working order: on bogie, 

7 ewt.; on low-pressure front driving wheels, 

1 ewt.; on high-pressure hind driving wheels, 

total, 46 tons 17 ewt. 

The second engine of 1885 and the third engine of 
IS87 of an eight-wheeled type with leading 
and trailing radial axles, but of very different dimen- 
sions. Fig. 256 shows the third and larger engine 

The 1885 engine was an attempt to produce an 
engine practically equivalent to the small standard 
2-4 tank with 4ft. 8in. wheels. The 


pressure, 
11 


18 tons 


tons 
17 tons 9 ewt.; 


were 


engines 
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FIG. 256--L. AND N.W. COMPOUND, 1887 
ide high-pressure cylinders were 14in. diameter 
18in. stroke, and the inside low-pressure cylinder 
was 26in. diameter by 24in. stroke; total wheel 
base, 21ft. 3in.; total heating surface, 994 square 
feet; grate, 14.2 feet; pressure, 160 lb.; 
total weight, 50 tons 17 ewt., of which each pair of 
driving carried approximately 15} tons ; 
weight empty, 41 tons 1l ewt. The stroke of the two 
high-pressure cylinders was less than that of the low- 
pressure cylinder, and the ratio of cylinder volumes 
was 2.3 to 1, as in the ** Dreadnoughts.”’ 

This engine was announced as a “‘ Patent Engine for 
Suburban Work” and had not heen in the London area 


out 


by 


square 


wheels 





FIG. 259--N.E. COMPOUND ENGINE, 


a week before it had thoroughly earned the title. It 
was employed on the Broad-street and Mansion House 
service, and when making each of the many starts 
from the stations it indulged in and communicated to 
the train the peculiar fore-and-aft surging movement 
to a superlative degree, thereby earning for itself more 
unpopularity with the travelling public than probably 
any locomotive ever built. Possibly as a result of 
this experience the third engine—Fig. 256—built 
in 1887, had larger wheels, 5ft. 9}in. diameter. 
The high-pressure cylinders were 14in. by 20in., the 
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low-pressure cylinders remaining 26in. by 24in. as 
cylinder ratio 2.07. The wheel base was 
increased to 21ft. 8in. The boiler was similar to that 
of the preceding engine, having 160 lb. pressure, 
and the total weight became 52 tons in working order. 

The fourth engine—Fig. 257—was termed and 
intended to be a goods tank engine, but instead of 
coupling all three axles, Mr. Webb preferred to adhere 
to his original patent, and produced an engine with 
an uncoupled low-pressure axle independent of the 
high-pressure axle, the latter being coupled to the 
trailing axle only. The two outside cylinders were 


before ; 








FIG. 257 -L. AND N.W. COMPOUND, 1887 


I4in. by 24in. for the high pressure, and one insice 
30in. by 24in. for the low pressure ; driving wheels, 
5ft. 24in.; wheel base, 21ft. 6in.; the small leading 
wheels, 3ft. 9in. diameter, being provided with radial 
axle-boxes ; total heating surface, 1098.9 square 
feet; pressure, 160lb.; weight in working order. 
55 tons, distributed follows :—Leading radial 
wheels, 12 tons 15 ewt.; low-pressure driving wheels, 
15 tons ; high-pressure driving wheels, 13 tons 16 cewt.; 
trailing coupled wheels, 13 tons 9 ewt. 

Whether the performances of this engine, which 


as 


of starting valves, which had to be employed to 
admit boiler steam to the low-pressure cylinder. 

The object in Worsdell’s engines was, firstly, th: 
gain of thermal efficiency, resulting in economy of 
fuel, and, secondly, to decrease the maximum stress¢ 
on the working parts, but at the same 
to retain simplicity by keeping to the two-cylinde: 
engine without other material deviation than thy 
increased size of the low-pressure cylinder, and tly 
additional starting valve. 

In 1882-3 T. W. Worsdell had constructed twenty 
simple 2-4-0 express engines for the G.E.R., to by 
described subsequently, which had Tft. coupled 
wheels, 18in. by 24in. cylinders, 140 lb. pressure, and 
Joy’s valve gear. For the compound engine, he took 
this design, made one of the cylinders 26in. diameter, 
and substituted a bogie for the existing single axle, 
producing the engine shown in Fig. 258. The boile: 
pressure was raised to 1601b.; the 18in. by 24in 
high-pressure cylinder had ports 11 jin. Ljin. /3}in., 
and those of the 26in. by 24in. low-pressure cylinde: 
l4in. 2in./3}in. The lap, Ijin 
maximum travel, 5in., and lead */,,in., were the san 
for both cylinders. The latter were spaced at 2ft 
The bogie wheels were 3ft., and the coupled 
wheel base, 6ft. 3in. Tit. 74in 
117.5 
17.3 square 

2 quarters 


tine 


were steam 


centres. 
wheels 7ft. diameter ; 

Sft. 9in.; fire-box heating surface, 
feet ; total, 1200 square feet ; 
feet; weight bogie, 44 tons 
on driving wheels 14 tons 16 ewt quarters, on trail 
ing wheels 14 tons 18 ewt total 44 tons 10 ewt. in 
working order ; 41 2 ewt. 
quarters. 

The slide valves were placed above the cylinder 
and the high-pressure cylinder was on the left-hand 
side. The exhaust steam from the latter entered a 
receiver pipe, 6in. diameter, which passed round the 
interior of the smoke-box. When the engine was new, 
the starting arrangement consisted simply of a valv 
whereby boiler steam could be admitted to the low 


squart 
grate, 

15 ewt. 
» 


on 


weight empty, tons 








FIG. 258 G.E. COMPOUND ENGINE, T. W. WORSDELL, 


the Manchester Exhibition of 1887 
were satisfactory on trains, doubtful, 
for not long afterwards it appeared on the Man 
chester and Buxton passenger train services, on which 


was shown at 


goods seems 


it remained for some years 

Even Mr. Webb was apparently not satisfied with 
his system for tank engines ; not only did he cease 
further construction, but as soon as the boilers of the 
four engines described were worn out, he himself 
scrapped the engines in 1897-1901. 

Two-cylinder Compound Express Engines.—These 
engines are of the cross-compound type, with cranks at 
90 deg. on the same driving axle, and it is essential 


that the work done in the two cylinders shall be as 


1884 


pressure cylinder, but this steam immediately travelled 
round to the exhaust side of the high-pressure cylinder 
and blocked the piston, sq that about once in ten 
times the engine failed to start, as Mr. Worsdell him 
self stated. To obviate this, an intercepting flap 
valve worked from the foot-plate was placed in the 
receiver pipe, and was closed by the driver before 
the starting valve was opened. As the engine moved, 
the first exhaust the high-pressure cylinder 
automatically opened the valve, and allowed this 
steam to pass directly to the low-pressure cylinder 
This arrangement, which differed in detail, though it 
was similar in principle, from that subsequently used on 
the North-Eastern Railway, was illustrated in Tue 


from 








1887 


nearly as possible equal at all points of cut-off within 
the usual working range of the engine. There can 
therefore be no such method of working, forced upon 
Webb, as always cutting off at full gear in the 
low-pressure cylinder, whilst varying the cut-off in 
the high-pressure cylinders. 

The two-cylinder compound engine was introduced 
by Anatole Mallet on the Bayonne and Biarritz Rail- 
way in 1876. It was afterwards taken up in Germany 
by Schichau and von Borries, and introduced on a 
large scale into this country in 1884 by T. W. Worsdell 
on the Great Eastern Railway. The difference between 
the various systems lay principally in the designs 


FIG. 





NE. COMPOUND ENGINE, 1888 


| ENGINEER of May 15th, 1885, and the later arrange 
| ment in THe Encineer of February 25th, 1887, to 
| which reference may be made. 

There were eleven of these engines, concerning 
which James Holden, who succeeded T. W. Worsdell 
on the Great Eastern Railway, stated that when 
worked at a pressure of 1601lb., they saved 14 per 
| cent. of fuel, as compared with sister non-compound 
engines, but that when the pressure had to be reduced 
to 150 lb., the saving was reduced to 2 per cent. only. 


| The engines steamed well, though the diameter of 


blast-pipe was 80 per cent. larger than in the non- 
compound engines. 
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In 1886 Mr. Worsdell, who had become chief 
locomotive superintendent of the North-Eastern 
Railway, built a two-cylinder 2-4-0 compound 
express engine at Gateshead works, followed in 
1887 by ten similar engines, the latter with leading 
bogies—Fig. 259. Although the general design, 
including Joy’s valve gear and the starting and inter- 
cepting valves, was similar to that of the Great Eastern 
engines, there were two important differences. The 
boiler pressure was raised to 170]b., and in order 
to secure as nearly as possible equality of work in the 
two cylinders, there was a differential adjustment of 
the quadrants of the Joy gear to give a later cut-off 
in the low-pressure than in the high-pressure cylinder. 
rhe latter was 18in. diameter, and the former 26in. 
diameter, the common stroke ‘being 24in.; cylinder 
ratio, 1: 2.09. Von Borries estimated that to produce 
equal amounts of work in both cylinders with ordinary 
valve gear without differential adjustment, the ratio 
should be 1: 2.25 to 1: 2.3, but this caused the low- 
pressure cylinder to be of inconvenient size. The 
high-pressure cylinder had ports 11 jin. I fin. /34in.; 


express engines with bogies had low-pressure piston 
tail rods. The weights were :— 


2-4-0. 1-40, 

tc. q. tc. q. 
Leading wheels or bogie 12 18 0 15 10 3 
Driving wheels ee 17 19 0 Se 
Trailing wheels .. i2 9 3 1413 0 
Total in working order (full) 43 6 3 ‘7 11 (OO 
Total empty nen me 40 10 0 

In 1888-1890 ten 4-2-2 compound engines— 


Fig. 260-—were built during a period when “ single ” 
engines had again come into favour for express work. 
The cylinders were 18in. and 26in. by 24in.; diameter 
of driving wheels, 7ft. l}in. Owing to the size of the 
latter, the boiler was only 4ft. 3in. diameter, pitched 
with centre 7ft. 8in. above the rails; total heating 
surface, 1136 square feet, of which the fire-box pro- 
vided 110 square feet; grate, 17.2 square feet ; 
pressure, 175 lb. Weight in working order, on bogie 
14 tons 12 ewt., on driving wheels 18 tons, on trailing 
wheels 10 tons 5 ewt. 2 qr., total 42 tons 17 ewt. 2 qr.: 
weight empty, 39 tons 11 ewt. The wheel base was 























i oe F : ' 


———— 


- 13.0 


























‘ gp 
SY) “yy, 
7 <> 
Vr aS. : 
i| > 
i} 
} - : 
1 : 
k- ao St -¥ 
ee 2 2) ee ee oy 


| Eas 
Y » 
Che Gugimerr, y. 


FIG. 261--N.E. COMPOUND ENGINE, 


steam lap of Trick double ported valve, 1{in.; maxi- 
mum valve travel, 5}in.; lead, */,,in. The low-pressure 
cylinder ports were I7in. 2in. /3}in.; steam lap of 
valve, %/,,in.; maximum travel, 5}in.; lead, jin.; 
and exhaust clearance, fin. The cylinders were spaced 
at 2ft. centres. With a cut-off of 70 per cent. in the 
high-pressure cylinder, the cut-off in the low-pressure 
cylinder was 84} per cent.; at 50 per cent. high- 
pressure cut-off, the low-pressure cut-off was 73 per 
cent. The starting and intercepting valves were 
operated by one handle, instead of two, as in the 
earlier G.E.R. compound engines. Two spring-loaded 
valves were fitted on the ends of the low-pressure 
cylinder, pressed to 1001b. per square inch. The 
coupled wheels of both engines were 6ft. 8}in. dia- 
meter ; the leading wheels of the 2-4-0, 4ft. 7}in. 
diameter ; and the bogie wheels of the 4-4-0, 3ft. 7}in. 
diameter. The former had a wheel base of 7ft. Qin. 
+ 8ft. 8in., that of the 4-4-0 engine being 6ft. 6in. 
+ 6ft. 9in. + 8ft. 8in. The boilers of both classes 
were alike, 4ft. 6in. diameter outside, and contained 
242 brass tubes, Ijin. diameter; fire-box heating 
surface, 112 square feet; total, 1323.3 square feet ; 
grate area, 17.33 square feet. The 4—4—0 and all later 
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the same as that of the 4~4—0 engines described above. 
The high-pressure valves had an inside clearance of 
din., but in other respects remained as in the 4-4-0 
engines. The steam lap of the low-pressure valves 
was increased from **/,,in. to l}fin., the lead reduced 
from jin. to */,,in.; the travel in full gear 5}in., and 
the inside clearance }in. remaining as before. 

In 1889-1890 ten much larger compound single 
engines were built at Gateshead, with large driv- 
ing wheels, 7ft. 7jin. diameter. The high-pres- 
sure cylinder was 20in. by 24in., and the low-pressure 
28in. by 24in. To get the cylinders in between the 
frames, which were 4ft. apart inside, they were 
arranged at 2ft. centres—as shown in the cross-section, 
Fig. 261—-with the steam chests outside, the valves 
being actuated by Joy’s gear and rocking shafts. The 
centre line of the high-pressure cylinder was inclined 
upwards and that of the low-pressure downwards 


towards the driving axle. The ports of the 
high-pressure cylinders were l17in. by 1ljin./3}in.; 
lap of valves, Iljin.; lead, */,,in.; maximum 


travel, 4jin.; inside clearance, jin. The low-pressure 


cylinder had ports 20in. by 2in./3}in.; outside lap, 


lead, */,,in.; 


lfin.; maximum travel, 5}in.; and 





inside clearance, fin. The trailing wheels were 
4ft. 7}in. diameter, and the wheel base was the same 
as that of the preceding engines. The tube heating 
surface was 1016 square feet; fire-box, 123 square 
feet ; total, 1139 square feet; grate, 20.7 square 
feet ; pressure, 175 lb. Weight in working order, on 
bogie 15 tons 18 ewt. 2 qr., on driving 17 tons 15 ewt., 
on trailing 13 tons, total 46 tons 13 ewt. 2 qr.; weight 
empty, 44 tons 3 cwt. 

Before leaving the subject of compound express 
engines, it may be added that W. Adams, on the 
L. and 8.W.R., in February, 1888, converted a 4-4-0 
engine, with 7ft. coupled wheels and 18in. by 24in. 
outside cylinders, by replacing one of the latter by a 
low-pressure cylinder 26in. diameter. This large 
outside cylinder was rendered possible owing to 
the large size of the driving wheels, and the 
position of the connecting-rods inside the coupling 
The cylinder centres remained 6ft.  1}in. 
apart, and a larger hole was cut in the frames. The 
boiler pressure remained 160 lb. as before, and the 
Stephenson link motion was modified to give increased 
valve travel, though whether it was arranged for a 
later cut-off in the low-pressure than in the high-pres- 
sure cylinders was not stated. Double inlet Trick 
valves were used in both high-pressure and low-pres- 
sure cylinders. ‘This engine ran for three years as a 
compound engine, and was then reconverted to a 
simple engine. 

The illustrations Figs. 258 and 259 are from 
photographs by the Locomotive Publishing Company, 


Ltd. 
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The Frictional Resistance of Ships. 


By G. 8S. BAKER 


THERE appears to be a general opinion in naval 
architecture and shipping circles, that for all practical 
purposes we know all that is wanted about the fric- 
tional resistance of ships, and that there is nothing 
worth serious expense to be gained by research in 
that direction. It is hoped that a statement of how 
matters really stand will remove or at least shake this 
impression, and will show that the demand for further 
knowledge has very definite and practical objectives. 

Ten years ago, in publishing the results of a new 
analysis of the then existing data on skin friction of 
flat surfaces, it was suggested by the writer that we 
still had a great deal to learn in connection with skin 
friction, and that our knowledge of the frictional re- 
sistance of a ship in particular was anything but 
accurate. On several occasions since then workers 
at this subject, in quite different spheres, have urged 
this matter, and suggested that large scale exper'- 
ments are required to define this resistance. The 
subject was brought to the attention of the Advisory 
Committee of the Tank some years ago, and that 
Committee made certain recommendations to the 
Council of the Institution of Naval Architects. The 
matter was considered by the Council, and a report 
circulated at the spring meetings of the Institution 
this year. In the annual report of the Council it was 
stated that it was not proposed to go any further at 
present. In order that it shall not easily be assumed 
by anyone that the subject is not of any great import- 
ance a few facts are given here. 

First, it may be stated with certainty that one half 
the coal bill of all the various ship owners is due to 
this same skin friction. Second, the subject is receiv- 
ing very close attention in aeronautical circles and 
in other countries. An indication of the importance 
attached to the subject in aeronautics may be gathered 
from the fact that during the last ten years no less 
than eighteen papers dealing with friction, by ten 
different writers, have been published by the Advisory 
Committee for Aeronautics alone. 

The work done on the subject so far may be divided 
into three quite definite sections, dealing with :— 
(a) The boundary layer, i.e., the thin layer of water 
which is supposed to maintain its contact with the 
rubbing surface ; (6) the turbulent flow in the water sur- 
rounding this layer; (c) the effect of curvature of 
surface—as part of a solid body. 

The best account of the position as regards the 
boundary layer is that given in Bairstow’s paper—R. 
Aero. Socy., 1925. The law of flow is considered 
and compared with experiment data. The conclusion 
derived from it and other recent papers is that the 
actual energy lost or absorbed in this layer is very 
small. This can be seen in a broad fashion by a com- 
parison of the low and falling resistance at low speeds 
when there is viscous flow, with the very much in- 
creased resistance-——more than double in many cases 

the instant turbulent flow begins. It must also be 
remembered that this layer is of very limited thick- 
ness, whereas the outer turbulent layer goes on in- 
creasing in thickness with length, and therefore in its 
capacity to absorb and waste energy. The mathe- 
matical analysis of experimental data, particularly 
that recently obtained by Kempf, supports this general 
conclusion. The importance of the layer is consider- 
able in models, but relatively small in ships. The 
vital action of this layer is the transmission of energy 
through itself from the rubbing surface to the outer 
turbulent belt. 

So far as the writer knows, only one person has 
tackled the extremely difficult subject of the actual 
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contact of water and a solid surface. Terzaghi has 
shown that the innermost film of water may have 
shearing and tensile strength. The nature of this 
contact or molecular adhesion, and the manner in 
which a film of water can acquire the strength to 
transmit the very large forces involved, are worthy 
subjects of research. For it is here very largely that 
the secret of skin friction lies. Beyond it, the rate 
of loss is very largely dependent on viscosity, and no 
one has so far been able to suggest a method of reducing 
the viscosity of water. 

How far this boundary layer theory in its entirety 
applies to a ship is open to question. At every butt 
and rivet point of the plating the layer would be 
broken up and have to reconstitute itself, so that it 
must consist of « number of short layers, of diminish- 
ing initial velocity towards the after end of the ship— 
a rather different state of affairs from that existing in 
the boundary layer of a continuous smooth surface. 
Fortunately, the layer is very thin, and as already 
stated, does not in itself absorb much energy on a long 
surface, so that its disturbance in itself, so long as it 
continues to act, is not likely to have any serious 
effect on resistance. But if in disturbing it eddies 
are produced, then there is bound to be additional 
resistance, measured by the extent of the eddies. 
This phase of the subject can, and has been partially, 
studied by model experiments. 

Amongst the workers on the interaction between 
and the relation of the outer turbulent flow and the 
boundary layer are Bairstow, Stanton, Taylor, &c. 
Some of their results are published, and in time we 
shall know the laws which govern the flow of energy. 
The work is being done partially on pipes, but the 
general law is the same for pipes and planks. But it 
is not likely that the frictional resistance of surfaces 
will be evaluated by any way except experiment. For 
smooth and comparatively short surfaces this work 
has already been done, and the resistance is known 
with a good degree of accuracy. Perring’s work has 
shown how it varies with form or “body” when 
applied to ships. For smooth bodies of short length 
the resistance varies with a low power of the velocity. 
If the boundary layer is completely broken up, as 
appears to be the case with a rough surface, the resist- 
ance follows a square law, and, in any case, the longer 
the surface the more nearly will the square law of 
variation be approached. 

We come now to the vexed question of the frictional 
resistance of a ship. W. Froude’s method of estimat- 
ing it was tested by comparing his estimate with the 
resistance of the Greyhound. In giving his results, 
Froude stated that the law governing decrease of 
resistance with the length “* had yet to be discovered,” 
and R. E. Froude, when amending these results in 
1888, admitted that his new data for long lengths 
were “ mainly conjectural.”” The Greyhound tests, 
although broadly confirming Froude’s method of 
estimating ship resistance, cannot be regarded as con- 
firming either his mode or quantitative data for esti- 
mating ship frictional resistance. Froude’s estimate 
wes 10 to 17 per cent. different from the measured 
result at practical speeds. And the great question 
which arises in any thinking person’s mind is :—Are 
we in error to the same extent in our estimates to- 
day ? The discrepancy, if taken on the skin friction 
alone, varies up to 25 per cent., and was accounted 
at the time as due to roughness of the coppered 
bottom. These same data are used to-day in estimat- 
ing the resistance of ships having the additional rough- 
ness due to the shell landings and butts, a roughness 
which tank experiments have shown to add some 
10 per cent. to the frictional resistance of a model. 
The nature of the discrepancy can perhaps be seen a 
little better when it is realised that there is general 
agreement in fixing the resistance of the model; the 
trouble arises from the conjectural extension of data 
beyond the explored limits. W. Froude originally gave 
the resistance as varying with a power of the velocity, 
which decreased slightly with increase in length. 
When R. E. Froude recast the data he used a constant 
index for all lengths. Kempf now virtually uses an 
index increasing slightly with length. 

We are not able in fact to compute the frictional 
resistance with more certainty than is represented by 
a possible error round about 10 to 15 per cent. 
Table II. of the Skin Friction Committee’s Report is 
evidence of this. The error in our estimates is hidden 
in the omnibus factor called the propulsive coefficient, 
and in the margin of power which most engineers 
** keep up their sleeve ”’ in designing. 

The most valuable and recent attempt to extend 
our data is that of Kempf. He measured the resistance 
of tubes of varying length, frankly accepting quite 
fair wave making at the fore end, and assuming that 
the law of resistance with length would be independent 
of the initial conditions existing at the fore end of his 
tubes. By adjusting his zero so that the resistance of 
the short lengths agreed with that proper to short non- 
wave-making forms, he produced a formula which gives 
estimates very much in excess of those derived from 
Froude’s data. The accuracy of his experiment data 
is beyond question. One may doubt whether a law 
of variation with length, obtained from a body having 
considerable disturbance at the fore end, will apply to 
a body free from all disturbance. Some experiments 
made with smooth bodies having the extreme fore 
end roughened throw a little doubt on the assumption 
made. But if this is the case, it may well be that 
Kempf is the more correct, for there is bow disturbance 





in all vessels, particularly those of high speed, such 
as destroyers. In this possibility may be found the 
explanation of the marked apparent falling off of the 
propulsive coefficient of such high-speed vessels. 

Until this question is solved the possibility of divid- 
ing the absorption of the ship’s power between engine, 
shaft and thrust block losses, propeller inefficiency, 
hull efficiency, and hull resistance, is hardly feasible. 
In the writer’s opinion, the data required can only be 
obtained with any completeness by towing a long 
form, such as a destroyer. There are two other ways 
in which some light can be obtained on the problem. 
First, we can make experiments with fine-ended long 
planks in a tank—by no means an inexpensive piece 
of research—which would carry the smooth surface 
friction data a fair distance up the length scale. 
Second, something might be done with propeller 
thrust meters of the Michel type. Thrusts on several 
ships have now been measured by their means. There 
is a number of difficulties in the scientific use of the 
data obtained, but this is hardly the place to discuss 
them. If such thrusts could be obtained on some 
moderately fine-lined ships, under suitable conditions, 
it would be a step forward. The work is not expensive, 
as recording apparatus is in existence, and although 
this type of thrust block is very slightly more expen- 
sive than the ordinary collar block, the data which 
can be obtained by the owner from logged thrusts 
should be useful in checking the ship’s efficiency. 

In conclusion, I would like to summarise what has 
been written as follows : 

(a) We know very little indeed of the laws governing 
the actual contact of water and a solid surface in 
motion. 

(6) Only in a quite broad sense are the laws of 
transmission of force outwardly through the frictional 
belt known. 

(c) The effect of roughness of surface upon these 
laws is partially known. 

(d) The interaction of the general stream line flow 
and the frictional belt has only been studied from one 
angle—the effect of the form or body on the friction. 
The possibility of the wave disturbance affecting the 
friction, and the frictional belt affecting the virtual 
form of the body, needs to be explored. 

(e) The frictional resistance of long surfaces at high 
speeds is not known with any accuracy, and this 
absence of knowledge makes it very difficult to state 
what is the efficiency of propulsion in such ships. 

It is not dignified for the shipping and shipbuilding 
industries, for the sake of alittle money, to take up the 
attitude that they are not concerned in the solution 
of these problems, and to leave their solution either to 
the aeronautical or civil engineer. It is not business- 
like to allow any competitive nation to dress its shop 
window with any type of research, and not prepare a 
proper answer to it. 








Main Line Railway Electrification. 


By Sir PHILIP DAWSON, M. Inst. C.E., &c., Consulting 
Engineer, and 
38. PARKER SMITH, D.Sc., M.1.E.E., Professor of Electrical 
Engineering, Royal Technical College, Glasgow. 


No. VIII.—AUSTRIA (continued).* 


FEDERAL RAILWAYS: WESTERN 
RaAILway. 

The ‘“‘ Western Railway,” or “‘ Westbahn,” is in 
process of electrification over the main route Salz- 
burg-Schwarzach St. Veit-Wérgl. Eventually ex- 
tension will be made to Innsbruck, to link up with 
the Arlberg Railway. Tha Salzburg—-Worgl line 
follows the Salzach river southward and westward 
from Salzburg as far as Bruck, where it turns north 
to Zell am See, into the Saalach valley, and finally 
westward over the spurs of the Eastern Alps to Wérgl 
on the river Inn. The line is 192 kiloms. in length, 
all of which is double track. The traffic is heavy, 
reaching 800 million gross ton-kilometres in 1913, 
equivalent to a mean of 25,000 gross ton-kilometres 
per day. The gradients reach 22.8 

Power will be obtained from the Stubach hydro- 
electric station, on the Stubach stream, which rises 
in the Hohe Tauern. This station has the charac- 
teristics of a storage and peak load supply station, 
with 14 million cubic metres water storage. The 
head is about 510 m. At first three—later six- 
units will be installed, each of 8000 horse-power. 
The Mallnitz hydro-electric station, which will also 
supply energy for the train haulage on the Westbahn, 
is a high-head station—300 m.—on the Mallnitz 
stream, running into the river MOdll, a tributary 
of the Drau. Four machines, of 5000 horse-power 
each, will be installed. The Stubach and Mallnitz 
stations will run in parallel to obtain the full utilisa- 
tion of the Mallinitz stream, there being no storage 
in the latter. For this purpose a 55-kilovolt trans- 
mission line will be run—mainly alongside the track 

—between the two generating stations, and feeding 
the line at Hallein, Bischofshofen, Bruck, Hochfilzen 
and Westendorf sub-stations. 


4 (B). AusTRIAN 


4(C). AusTRIAN FepERAL Rarttways : TAUERN LINE. 


The 


* Nos. I., II. and III. (Switzerland) appeared June 6th, 13th 
and 20th, 1924; Nos. IV. and IVa. (Scandinavia), app d 
January 23rd and February 6th, 1925; Nos. V. and VI. (Ger- 
many) *P June Sth and 12th, 1925; No. VII. ( Austria), 
August 21st, 1925, 


**Tauernbahn’’ comprises the Schwarzach 








St. Veit—Spittal section of the Federal Railways, and 
the Spittal—Villach extension of the privately owned 
“Siidbahn,”’ now under State control. The line 
climbs the Hohe Tauern range from Schwarzach, 
passes beneath the watershed by the Tauern Tunne! 
8.5 kiloms. long—and runs down the southern 
slopes to the M6ll and Drau valleys to Villach. The 
line is 117 kiloms. in length, the first part, Schwar- 
zach—Spittal, being single tracked, except in the 
tunnel, and graded up to 28°/ See profile, Fig. 5. 
The power supply will be obtained from th« 
parallel-connected Stubach and Mallnitz hydro 
electric stations—see previous section, 4 (B) 
through sub-stations (probably) at Hofgastein, Mall 
nitz and Spittal, fed from the 55-kilovolt transmission 
line. 
AUSTRIAN FEDERAL RAILWays : 
SALZKAMMERGUT LINE. 


4 (D). 


The part of the Salzkammergut line which is being 
equipped for electric traction is the section Stainach 
Irdning to Attnang Puchheim—see map, Fig. 1 ante 
a route length of 107 kiloms., single track, with 
gradients up to 25 The line is situated in a semi 
mountainous country, and carries a fairly heavy 
traftic. 

Power is supplied from the Steeg water power 
station belonging to the Elektrizitatswerke Stern 
and Hafferl A.G. Hitherto, this station supplied 
only lighting and general power loads in the vicinity. 
For the railway supply a new | m. diameter pipe line 
had to be constructed, and the generator house 
extended to accommodate a further set of 4800 horse- 
power. Electric operation began in 1924. The overhead 
contact line was entrusted to three manufacturers, 
namely, the O.B.B.C. for the Stainach Irdning—Bad 
Aussee section; the O.S.8.W. for the Bad Aussee 
Ebensee section ; and, finally, the A.E.G.U. for the 
line between Ebensee and Attnang Puchheim. Com 
parison will thus possible between the three 
systems of construction. The line is fed directly 
from the power station at 15,000 volts. 
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FIG. 5—-PROFILE OF TAUERN TUNNEL LINE 
remainder in 1913. The railway runs from Innsbruck 
over the Tyrol to the Austro-Bavarian frontier, and 
across it to Garmisch, Partenkirchen and Griesen, 
then, re-crossing the frontier, proceeds to Lermoos 
and Reutte. The two Austrian sections are run by 
the Federal Railways. The total length of the line 
is 105 kiloms., norma! gauge and single track. The 
gradients in the Tyrol are severe, reaching 36 
The opening of the line provided an important and 
much-needed means of communication between 
Bavaria and the Tyrol. 

The contact line is with single-phase 
energy at 15,000 volts, 16% cycles. This frequency 
has been used only since the adoption of a like 
periodicity by the Austrian Federal Railways for 
future electrifications. Previously the frequency 
was 15 cycles. 

Power for the Austrian sections of the Mittenwald 
line is generated at Ruetzbach hydro-electric power 
station on the Ruetz stream, south of Innsbruck. 
Two 4000 horse-power Pelton wheel sets generate 
single-phase energy at 163 ~, which is transformed 
up to 50 kilovolts for transmission to the two sub- 
stations at Reith and Schanz, near Griesen. This 
station has now been enlarged to accommodate machi- 
nery for the Austrian Federal lines. In future, the 
Bavarian section will be operated from the Wal- 
chensee power station, through a sub-station at 
Garmisch. The 50-kilovolt lines are carried on the 
supports of the contact line which is shown diagram- 
matically in Fig. 6. 

For working the traffic, which on this line 
approaches that of a main line railway, there are nine 
locomotives of 800 horse-power, with | C axle arrange- 
ment, as shown in Fig. 4ante. These locomotives were 
designed to haul a 124-ton train up the maximum 
gradient (36 °/,.) at 30 kiloms. per hour. The 
locomotive weighs 53 tons ready for service. The 
drive is direct from a single motor (800 horse-power, 
single-phase, W.E.L. type motor) by connecting-rods 
to a jack shaft. 
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The Mittenwald Railway, in conjunction with the much that it was decided to electrify the whole line. | three shunting locomotives in Table VII. ante are 
\ustrian Federal Railway and the Telegraph Adminis- The distance from St. Pélten to Gusswerk is for service in Attnang-Puchheim and Innsbruck 
trations, has made an extensive invest igation into 91 kiloms., mainly single track, with gradients up to | West stations. It may be mentioned that good 
of interference with communication 25 °/., and is of 0.76m. gauge. For power results have been obtained from trials of an 


the 
circuits. The investigations dealt mainly with the 
two groups of interference problems caused by electro- 
static and electro-magnetic induction. The experi- 
ments proved that metallic (two-wire) circuits in 
cables form the best protection, but in many cases 
other solutions are quite satisfactory ; the remedies 
to be used naturally depend on local conditions. The 
investigations revealed the difficulties which have to 


causes 


he taken into account, and have assisted in developing | 


ways and means to overcome them. 


4 (KF). Vienna-Presspurc Kaitway. 














supply a hydro-electric station was erected at Wiener- 
bruck; a second station at Triibenbach under 
construction. In addition, an oil engine station at 
St. Pélten serves as a stand-by. These generating 
stations also supply current for lighting and power 
im connection with various industries in St. Pélten 
and other places in the vicinity of the railway. 

The Wienerbruck station is equipped with three 
turbines, each of 1000 horse-power, running at 
375 revolutions per minute with a head of 170m. of 
water. The generators are able to supply either single- 
phase or three-phase current at 25 ~, 


1s 


the outputs 








This is a 68-kilom. line, mostly single track, running | being 1340 kilovolt-ampéres (three-phase) or 900 
hetween Vienna and the Czecho-Slovakian town of | kilovolt-ampéres (single-phase). The voltage is 6500. 
Pozsony, or Pressburg. The first 12.5 kiloms. of the | One larger set develops 1800 kilovolt-ampeéres (single- 
line is laid in streets (often with curves of 27 m. | phase) or 2600 kilovolt-ampéres (three-phase) at the 
radius), 50 that speeds are there strictly limited. At! same voltage and frequency. Transformers are also 
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FIG. 6 OVERHEAD CONTACT-LINE CONSTRUCTION MITTENWALD RAILWAY 


the character of the line changes 


railway, and it extends for 50.5 kiloms 


Schwechat 
to that of 
as far as the Czecho-Slovakian frontier at Képesény. 


(.rOss 


The last 5 kiloms. is again of a street railway nature. 
In both the Vienna and Pressburg localities the line 
is worked by direct current at 500-600 volts, while 
the Gross Schwechat Koépesény 
phase current at 15,000 volts, 16% cycles is used. 


on section single- 
The 
line has been in operation since 1913 with very satis 
factory results. Power is obtained from the Vienna 
city electric supply station for those parts of the line 


in Austria, while the Pressburg Tramway Company 


supplies energy for the lines in that vicinity. In the 
Vienna direct-current section the overhead line is 


composed of two 80 square millimetre copper wires 
arranged for bow collection, and is fed in four places. 
The high-voltage single-phase section is fed direct 
from the power station at 16,500 volts. The overhead 
line arrangement on this part is similar to that of the 


Mittenwald Railway. 





provided at Wienerbruck for stepping up the voltage 
6500 to 27,000 volts for the 
There is both a single and a three-phase transmission 


trom transmission 


line at this pressure. 


accumulator battery shunting locomotive installed 


at the St. Valentin goods yards on the main 
line Linz-Vienna. Owing to the difficulties and 
costs of the normal 15,000-volt overhead contact 


line in many-tracked sidings and goods yards, and 
in consequence of the necessity for immediate coal 
economy, these experiments were carried out with a 
view to obtaining data for the introduction of 
number of such locomotives. 

From the details of the new and experimental! 
locomotives given in Table VII. ante, it will be seen 
that trials are to be made with vertical-shaft driving 
to the axles through bevelled 
gears; also with split-phase locomotives, wherein the 
replaced by 
induction motors fed from rotary-phase converters 
In the latter case, the power factor can be compen 


a“ 


motors connected 


single-phase commutator motors are 


sated; while speed regulation is obtained by arranyg 
my 2.3 i) 


a 2.3 
poles in the motors. 


or 4-phase current to produce 12, 8 of 
With the progress of the equipping of the variou 

lines for electric haulage, the task of protecting the 

communication interference has also 


circuits trom 


proceeded. In most cases this has been effected by 
to some distance the 


by changing the route or by cabling the wires 


removing these circuits from 
track, 
Cables have been employed on the Arlberg line for 
all the railway communication circuits with complete 
SLLCCOESS 

(b) Proposed Method of Carrying Out Further Elec 
trification, and Results Anticipated.__By the enact 
ments of December 20th, 1919, May 20th and June 
23rd, 1920, the Austrian Republic authorised the 
electrification of certain of the trunk of its 
Federal Railways. The work on these is progressing 
slowly, being paid for out of the available means, it 
being understood that the total amount required 
should be raised eventually by an internal or external 
loan Such the financial difficulties of 
proceeding with the programme that attention is 
being again given to a proposal of the A.E.G.-Union 
concern, first made in 1913, to finance the complete 
scheme under certain conditions 

Opinion regarding private enterprise having changed 
1913, and the financial conditions being now 
different, it the Austrian 
would prepared to hand over the 


lines 


are severe 


since 
is possible that 
be 


entirely 
Government 





The Landes station at St. Pélten contains two electrification of the railways to private enterprise. 
rante VII early Trafh 
Year Ariberg line Salzkammergut line Tavern line and Salzburg-Worgl, 
236 km 107 km 309 km 
lotal ton-km.* Loeo.-kim lotal ton-km.* Lax kow Total ton-km.* Loco. -km.4 
is 607 2659 ltl 764 1036 3584 
i920 27: aan 54 209 571 1270 
1922 136 oie low tit 974 2767 
* Million Thousands, 
Diesel engines, cach of 800 horse-power capacity, ‘The proposal is to form a company to equip the rail 


and one of 1000 horse-power, the former being coupled 
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FIG. 7 


operate either from the direct-current overhead line 
or by accumulator batteries; eight 1B1 = type 
passenger locomotives ; and three 1C type goods 
locomotives, the last two types operating over the 
single-phase part of the line. The drive in both cases 
is by connecting-rods from a single motor to a jack 
axle, which operates the driving wheels by coupling 
rods in the usual manner. The motors, which are 
800 horse-power in the goods locomotives and 600 
horse-power in the passenger locomotives. The latter 
start as single-phase repulsion motors, after which 
they are changed over to neutralised series machines. 
The locomotives are shown in Fig. 4 (ante). 

4 (G). Sv. Potren-Maria ZELL-GussweRK 

RaILway. 

This line, which was electrified in 1910, was 
originally worked by steam. Since the greater part 
of the line lies in the Pielach river valley, in moun- 
tainous country, there are many bridges and tunnels. 
During the steam working the traffic increased so 


OVERHEAD CONTACT-LINE CONSTRUCTION 








ST. POLTEN-GUSSWERK RAILWAY 


amperes output as three-phase and 420 kilovolt 
amperes as single-phase. 

The overhead contact line is of a compound catenary 
type, with 80 square millimetre copper conductors— 
see Fig. 7—and is fed from sub-stations at Kirchberg 
and Ober Grafendorf, and also directly at St. Pélten 
and Wienerbruck. The sub-stations contain trans- 
formers of 27,000/6600-volt ratio, the primaries of 
which can be connected either to the single-phase 
transmission line or across two phases of the three 
phase line. Two transformers each rated at 900 
kilovolt-ampéres are erected in each sub-station. 

The rolling stock built by the S.8.W. comprises 
fourteen locomotives, C—C type, 47 tons in weight, 
and 600 horse-power (Fig. 4 ante). 


5. Resunts or ELECTRIFICATION. 


(a) General._—_No data will be available for the 


results of the Federal Railway electrifications for 
some years, as these lines are only now in process 


The 


of conversion from steam to electric haulage. 





ways and to build power stations to provide both the 
load and and industrial 
needs. The company would be granted the control 
of the whole scheme for a certain period of years, 
after which the undertaking would be handed over 
to the Austrian Government without charge. The 
contract would provide that the company should 
have the first right to carry out all future electrifica 
schemes similar terms. The Government 
might either guarantee a minimum rate of interest 
on the capital involved, or might undertake that the 
price to be paid for energy required for the traction 
load should be such as to show an agreed return on 


traction general clomestic 


tion on 


the capital involved. 

The estimates and data on which the proposal is 
based are as shown in Table VIII. 

(i.) Traffic on Lines to be Operated Electrically. 

The traffic is steadily increasing and should soon 
exceed pre-war figures. 

(ii.) Hydro-electric Power Stations.—-The new hydro 
electric stations in connection with the electrification 
programme are as given in Table LX.: 


Taste LX.—Hydro-electric Stations 


Estimated annual 
output, 
millions of kWh, 
on « 


Station. 


Spullersec 


Stubach 34.0 
Mallnitz 34.0 
Ruetzbach 30.0 

otal 133.2 


(iii.) Estimated Costs.—-The total costs of the Arl- 
berg, Salzkammergut, Tauern and Salzburg—Worgl 


lines are estimated as follows : 


Taste X.—Lstimated Cost of kk ctrification. 
Milhons of 
Item gold 
kronen. 
Power stations sa - 35 
Transmission and contact lines, sub-stations, 
telegraph and telephone lines , 36 
Repair shops, alterations and additions to 
stations, dwelling-houses for staff 22 
Electric locomotives os ‘ 70 
Engineering and contingencies ‘ 5 
Total .. 168 
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The costs as detailed above are divisible among the 
three groups of lines approximately as :—Arlberg, 
64; Salzkammergut, 16; and Tauern, &c., 88 
millions of gold kronen. 

At the end of 1920 the sum of 28 million gold 
kronen had been expended by the Austrian Govern- 
ment, leaving a further 140 million still to be found. 
The proposed company would have a capital of 150 
million gold kronen, two-thirds of which would be 
issued in shares and one-third in debentures. The 
State would have 20 million shares and 10 million 
debentures. The railways would pay for the traction 
energy @ price sufficient to provide the interest and 
sinking fund on the whole scheme, so that at the 
expiry of an agreed period—say, fifty years—the 
whole installation would revert free of charge to the 
State. 

During operation by the company, the State would 
pay to the company the sum of 20.2 million gold 
kronen for the energy used, and for the hire of the 
electric locomotives. On a basis of 1512 million ton- 
kilometres per annum, this sum represents 13.36 gold 
kronen per 1000 ton-kilometres. The estimated cost 
of electric haulage to the State as compared with the 


cost of steam haulage (1922 figures), would then be : 
XI. 


TABLI Comparison of Operating Costs. 


Steam 
haulage 
(1922), 
gold kr. per 
1000 ton-kin. 


Electric 
haulage 
(estimated ), 
gold kr. per 
1000 ton-km 

Energy and hire of electric 


Item. 


locomotives 
Fuel 
Personnel 


Maintenance 


3.36 
.16 
.20 


Total per 1000 ton-km. 14.72 11.12 


Thus electric traction on this basis will cost 3.6 gold 


kronen per 1000 ton-kilometres annually more than 
steam haulage, or, with a volume of traftic represented 
by 1512 million ton-kilometres, will entail an in- 
creased expenditure of 5.43 million gold kronen. 
Against this would have to be set the interest received 
by the State on its holding of shares and debentures, 
an estimated figure of 5.836 million gold kronen per 
annum. 

The net result to the State would be the realisation 
of all the benefits of electrification, such as increased 
traffic capacity—for which no allowance has been 
made in the estimates—and the increased receipts 
therefrom ; whilst, in addition, the whole installa- 
tion would revert to it after the expiry of the agreed 
period. 

The alternative to the scheme detailed is the negotia- 
tion of a loan authorised by the League of Nations. 
Since such a loan would involve a debt to be repaid 
over a long term of years, negotiations cannot be 
attempted without the agreement of the League. 

The authors’ thanks are due to Dr. Paul Dittes, the 
chief engineer responsible for the electrification of the 
\ustrian Federal Railways; to Ministerialrat Dr. 
Artur Hruschka, of the Federal Railways ; and to 
Dr. Egon E. SeefehIner, managing director of the 
A.E.G.-Union of Vienna, as well as to the Austrian 
S.S.W. and Brown Boveri companies, for the informa- 
tion on which this article is based. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


COMPOUND LOCOMOTIVES. 


Mr 


Vieus letter 


\ 


Sil J. Brewer says the first paragraph of my pre 


‘answered ” by the success of the three cylinder 


How 


1) engines with which to make a 


Midland type compounds can this be so when there are 
no three-cylinder simple 4 
comparison 
Lam willing to admit that these compounds are the best yet 
mastructed for an English railway, but | should like to see ther 
natehed $40 


l7in. diameter, and the Gresley 


against a three-cylinder simple engine, say, 


with cylinders arrangement of 


valve ge 


ar 
I have frequent opportunities of observing the working of the 


Midland compounds, and notice that excessive slipping usually 


curs at 


starting, due, no doubt, to the fact that boiler steam 
s tu be admitted direct to the low-pressure cylinders in order 
to start them 


of 


\ few days ago, with quite a moderate weight of 
the * stalled ° 
on the rise out of New-street Station, after slipping very badly 
We took several minutes to get going again, but to the driver's 
credit | 


train, one newest of these compounds was 


et it be said we got away without banking assistance 

of a 
\ three 
ylinder simple 120 deg. engine would easily score on this count 


L am certainly on safe ground in saying that the ** torque ”’ 


three-cylinder compound leaves much to be desired. 


Again, the reciprocating parts of large outside cylinders give 
ise to larver disturbances than are desirable. so that still another 
vivantage would be gained by the three-cylinder simple engine 
with its sunailer cylinders 
favour of the simple is the fact that 


easily accessible, being outside the 


Yet another advantage i 


valve gear i rames. 


endorse the remark of an eminent engineer who said that 


we have between the frames the better 


the box greater elasticity. Can Mr. Ahrons say what measure of 
success was obtained with this method t The indentations are 
shown in the drawing of the “ Dreadnought’? which was pub 
lished in Engineering for May Ist, 
Jeanie Deans, of the “* Teutonic ” 
same journal in the issue of July 
two classes of engines being otherwise alike 

W. Brewer 


Stevenage, August 24th 


EARLY BOGLE LOCOMOTIVES AND VALVE GEARS. 


Sir, 
and my self : 
(1) A 
supported by 


statement by 


evidence from early contemporary documents. 
Failing these, it is of no more value than mere statements by 
Mr. Dunlop or by me. I will consult Sinclair's book at the first 
opportunity Meanwhile, my note on page vii of Stephenson's 
Century book must stand 
Mr 
assertion that the spring-returned treadle in Stephenson engines 
f the ** Planet 

the I 
Champion's drawings and description published in 1835. They 


Mr. Dunlop 


doubt as to the 


Dunlop has produced no evidence in support of his 


e) 


had nothing to do with the reversing of 
readers to 


type 


engine must therefore again refer your 


are mruch more detailed than the drawing which 


lent to me a few vears ago, and they leave no 




















MODEL OF STEPHENSON ENGINE 


design and purpose of the spring-returned treadle. It had every 
thing to do with the reversing. 

3) On the general question of the self-holding *’ device in 
the * Mr 


ment, but L send you for publication 


disengaging *’ rods, Dunlop and I are really in agree 
if space permits, a photo 
graph of the early model at Paris. Although it differs in some 
of its details from contemporary drawings, it is—as I know from 


inspection—a caretul production, giving evidence which cannot 


be ignored I had hoped to include a set of photographs of this 
Should 


you, Sir, care to publish them at a later date, they will be at 


model in the Stephenson book, but space did not permit 


your disposal, with a good deal of other relative information 
from sources which, until the publication of the Stephenson 
book, have been generally ignored by English writers on early 
locomotives. But in almost every case where I have made state 
ments based on early documents or publications, 
the the 


them before contradicting me 


I have quoted 
| 


authorities, giving my critics opportunity to consult 
Locomotive history in the past 
has contained far too many unsupported assertions 

August 24th G. H. Warren. 


| 


CUPOLA DESIGN 


Mr. A Browne's letter whieh | 
appeared in your issue of the 14th inst., Dioay say that in experi 
the i the “ Notes on 
Cupola Design, 1 that suitable working pres 
10 oz That 


unsuitable for other cupolas of the same 


Sin Replying t Fleming 


Sin dleseribe 
if 
8 07 


ments with eupola, as im 


urna the most 


sure was about to per square incl pressure, 
however, may be quite 
rated capacity, but of different design, as will be explained. 

The blast wauuve is no real indication of the amount of air 
which is admitted to the stock inside a cupola, as this is almost 
entirely governed by the general design of the tuyeres, and the 
manner in which the stock is charged 

For example, the pressure indicated on a blast gauge may be 
due to the smallness of the tuyeres, and not to the resistance 
offered to the blast by 


sure may be almost wholly due to the size of the tuyeres whilst 


the stock in the cupola ; in fact, the pres 


very little air enters the cupola. Small tuyeres and consequent 
high pressures should be avvided 

A volume meter fitted to the blast main, however, will indi- 
cate the number of cubic feet of air which is passing into the 
stock useful information, 
since we know that approximately 30,000 cubic feet of air. are 


every minute, which, of course, is 


required to supply sufficient oxygen for the complete combustion 





BB THRI 
rives 


E-CYLINDER COMPOUND LOCOMO. 


DREADNOUGHT CLASS 


rather fe of the Dreadnought 


side of the 


peculiar ature wa 
rtical corrugation on each 


the middle of its length 


inner or copper 


provided in order to give 


of average foundry coke—depending on its carbon content— 
to melt 
cupola, it simply remains to make a simple calculation to ascer- 


i ton of metal, and knowing the rated capacity of a 


tain whether the requisite aiaount of air is being supplied 4 
With regard to the question as to which is the most suitable 
of course, largel 


type of blower, this is, a matter of opinion, but 


the author prefers the centrifugal type on account of its greater 





*Tue Engineer, August 7th, 1925, page 144. 


1885, but not in the plan of the 
class, which appeared in the 
25th, 1890, the boilers of the 


Referring to the questions at msuc between Mr. Dunlop 


Augus Sinclair is not proof unless it be 


| adaptability to changes of speed and its more silent operation 


| than the Roots type 


| 


rue Waiver or THe Anricie 


August 21st 


A FLEXIBLE VALVE GEAR. 


Sin, —In the course of the discussion on the interesting papx 
dealing with three-cylinder locomotives recently given at Ney 
castle by Mr, Gresley, it was mentioned that when his form ot 
vaive gear was used, the central valve over-ran its proper travel 
at the ends of its stroke ; the reason evidently being that, owin, 
to the length of the levers through which it is driven, there is a 

appreciable amount of spring in the arrangement, in additi 

to the effect of play in the joints, which would be very staal! whe 

It has occurred to me that it might be advantageous t« 
deliberately If the 


. it would dwell at the ends of th« 


new. 


introduce flexibility valve were drive: 
through the medium of springs 
stroke owing to its inertia, and if the springs were so adjuste:| 
in relation to the weight of the valve and the normal resistance: 
as to make it “catch up” its correct position by the time it 
ought to arrive at the mid position, the cut-offs would be sharper 
the The effect 
| greatest at high sy and wire-drawing, 
the the A. up 
normal position at the raid point of travel, the points of adnmu 


but the travel would } 


would tx 
al 
thee 


and diagram generally improved 


reduce 


the 


reds, would 


stresses on gear suming valves took 


sion and release would not be affected 
increased by twice the distance through which the springs wer: 
compressed, and the cut-off would be slightly later, allowing tl: 


|} gear to be notched up a trifle more for a given effect Even a 


| very small amount of elasticity would imp.ove the distributions 


slightly, and reduce the stresses to a marked extent 


| 
| 
| 
Difficulties might arise in upkeep, as it would perhaps requir: 
of supervision and adjustment 


that 


more than the ordinary amount 
Nevertheless, it 
esting to discuss, possibly to « xperiment with 
the 


places where an experimental engine 


seems to be a subject is sufficiently inter 
und 1 aim throw 
the consideration of universities and 


a locomotive * 


ing out suggestion tor 


available or, tter 


the eour to try it on 


C.F 


still, will sormeone have ’ 


Denoy MArsHaut 


Guildford, August 24th 











Interference with Broadcast Recep- 
tion by Oscillating Receivers. 


| Tests have been made at the Post Office research station 
at Dollis Hill with a view to studving the interference with 
broadcast \ single 

valve s sl 
in the accompanying diagram, where it will be seen that 


reception by oscillating receivers 


receiver was used and was connectel a own 


Measurement- 
of 


the reaction coil is coupled to the acrial coil 
taken whilst different 
DE3 and VT3 the im ampere 
filament current, and the latter The oscillat 
ing current produced in the receiving aerial was measures 


were using two types valves, 


a a valve, former taking 


85 ampere. 


with a vacuo-thermo junction and a mirror galvanometer 


VY 





 » 
| Therma Ga/ i 


| 
| 
| 


60. Vv. 


—_____ 


following table, 
' 


shown mm the 
Office Electrical 


and the results obtamed are 
which is taken from the Post 
Journal for July. 


Snginect 


Wave 


length 


Antenna 
eurrent 


Valve Reaction 


Antenna 
coil coil 
m 
tan* 
ou 
4* 
4* 
40* 
400* 
600 
600 
600 
600 
1000 
1000 
1000 
1000 


wl 3 rrvellaessnage 
0 2.0 mulliamp 
4.0 nulliamp 
15-5. 0 muilliamyp 
9 mulliarmpes 
0-1. 8 milliamps 
953.3 milliamps 
95-4. 1 milliamyps 
Would not oscillate 
. 6-1. 8 milliamps 
milliamps 
1.6 milliamps 
Would not oscillate 


5 milliamps 


Od ye 
250 
: SOO 6 
20a H OO pe 
1000 44 
500 
LOO 4a 
HOO a 
1000 
WOO fa 
1000 42H 


* Using series condenser, 


It will be seen that disturbing currents up to 5 iilli 
ampéres may easily be obtained. As the Dollis Hill aerial 
has a slightly lower capacity and a higher resistance than 
the standard P.M.G. aerial, it is probable that slightly 
higher current valves would be obtained on an ordinar: 
broadcasting receiving aerial. The large disturbing effect 
of the currents obtained will be realised when it is state:l 
that in some transmission experiments carried out by the 
Post Office at Devizes it was found with a 250ft. aerial and 
a current of 10 milliampéres on a wave length of 1800 m 
yood C.W. signals were generally received at Dollis Hill, 
about miles distant On the shorter wave lencths 
employed in ordinary ast transmission the amount 
of radiation would be appreciably greater than on 1800 m, 


iv 


broack 
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The Gezira Irrigation Scheme. 


Ovuk readers will remember that, on several occa 
sions, notably on July 3rd of this year and on 
September 26th, 1924, we have given illustrated 
descriptions of the Sennar Dam on the Blue Nile, 
which is intended to provide water for the irrigation 
of the Gezira Region of the Sudan. As we have 
stated, the dam was completed this year, and on 
Thursday, July 16th last, water was allowed to flow 
from the river into the main canal. 

By the courtesy of the consulting engineers, Messrs. 
Coode, Fitzmaurice, Wilson and Mitchell, we are now 
enabled to put before our readers the following par- 
ticulars of this irrigation scheme, and to reproduce 
herewith and on page 216 a number of interesting 
| photographs which give an excellent idea of this 
| mportant undertaking. 

The Gezira plain is that part of the Sudan which 
| lies in the triangle bounded by the Blue and White 
Niles, ‘and at the apex of which lies Khartoum, 
between latitude 14 deg. and 15 deg. 30 min. The 
soil generally consists of a dense yellow clay of a depth 
varying from 5 m. to 20 m. Below this clay beds of 
sand occur. The plain is very well suited for conver- 
sion to perennial irrigation, for it slopes gently, and 
more or less uniformly, from the Blue Nile in a north 

|} and westerly direction towards the White Nile. The 

total area suitable for cotton cultivation is some 
| 3,000,000 feddans,* but the area under development 
under the present scheme is 300,000 feddans only. 

Thix scheme is a first instalment of a wider proposal, 
which is to take in the whole of the area capable of 
development, and extension of canalisation will occur 
as circumstances permit. The distance from the head 
of the main canal to the northern limit of the scheme, 
as at present contemplated, is 150 kiloms., and from 
kilom. 57, where irrigation commences, the area 
being developed has an average width of 25 kiloms. 

The late Sir William Garstin, in his report to the 
Public Works Ministry of Egypt in 1904, recommended 
the study of the project and survey and levelling was 
put m hand. The scheme was commenced in 1914 
by Lord Kitchener's direction, but owing to the war, 
only a small amount of preliminary work was done. 
It was not until 1921 that work was recommenced in 
its present form. 

CLIMATE. 

The average rainfall in the south-east of the area 
is 400 mm. (say, 15}in.) per annum, which falls to 
150 mm. (just under 6in.) at Khartoum. The major 
portion of this rain falls in the months of June, July, 
August and September. The rainfall in the south-east 

|} of the area is sufficiently assured to produce grain 
| crops in most years, but as it decreases towards the 
north and west, it renders cultivation somewhat 
precarious and uncertain. 

CROPS. 


The chief crop which has hitherto been grown on 
the Gezira is dhurra (Sorghum Vulgaris) lt is the 
staple food of the country, and the Gezira has been 
the chief source of grain supply for the Sudan tor 
many years. The crop varies according to the 
amount of rain, and in very deficient years has failed 
completely, which has resulted in famine. The 
average production over the last fifteen years in the 
| 300,000 feddan area now under development is 
20,000 tons. Under the present scheme the land will 
be divided up into 30-feddan blocks, each 30 feddans 
being allotted to one tenant. In order to permit of 
| crop rotation, 10 feddans will be planted under cotton 
|}each year, 4 feddans will be planted with dhurra to 
provide food for the cultivator, 6 feddans will be 
planted with a nitrogenous crop, and 10 feddans 
| will lie fallow. The estimated return off the area 
when cultivated will be :—Cotton lint, 30 million 
pounds ; dhurra, 15,000 tons. 


POPULATION. 


| The population is, as a rule, more dense along the 
| rivers and becomes more and more scattered towards 
| the centre of the area. The inhabitants are generally 
lof Arab descent, and are divided up into different 
tribes. There is also a large number of Northern 
Nigerians passing through the country on the pil- 
vrimage to Mecca. These pilgrims stay in the country 
sufficiently long to form an adequate body of casual 
labour to help the cultivators during the planting 
land picking seasons, when additional labour is 
required. The total estimated adult male resident 
population in the area capable of development is 
70,000, of which 35,000 lie in the eastern half. Of 
this latter number, about 16,000 lie in or bordering 
on the area at present under development These 
figures do not include the migratory population 


DESURLPTION OF SCHEME 


The scheme consists of : 
(1) A main canal which draws direct trom the 
reservoir formed by Sennar Dam, and runs gener- 
ally parallel to the river on the high ground ; 
(2) Branch canals which draw from the mai 
canal ; 
(3) Distributaries which draw from the branches ; 
(4) Field channels which draw from the distri- 
butaries and which give water directly to the fields. 
* 1 feddan 1. 04 acre, 
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The canals are controlled by masonry regulators 
in the larger canals, and by pipe regulators in the 
smaller canals. The head regulator of the main canal 
is situated in the Sennar Dam itself. For the first 
57 kiloms. the main canal lies generally in cutting, 
and the water does not command the land till the first 
regulator at kilom. 57 is reached. The depth of cut 
at the head has a maximum of 8 m., which gradually 
reases to the tail, where it 2m. At kilom. 57 
main canal first commands the land, and is the 

of the first regulator. Other control 


de« is 
the 
control 


Site 








RAMP FOR WATERING _CATTLE IN 


regulators occur at kiloms. 77, 99, 108, and 114. 

The section to which the main canal is being dug 

in the first kiloms. has the following 
characteristics : 

Widtl 


reach of 57 


at botton 


lopes of cut 


Hn 


Tin Doo ooo 


Depth of water 
r 
and will give a discharge of about 80 cubic metres, or, 
17,600 gallons, per The sizes of the 
reaches is reduced proportion to the area 
served. Besides a few channels serving small areas, 
twelve branches take off the main canal at the various 
These, again, split up into distri- 


say. second. 


other in 


control points. 
butaries, which serve field channels direct. 

The main canal is provided with escape channels 
to the river at four points, which will pass water 
surplus to requirements back into the river. The 
bottom width of these escape channels is 4) m., a 


canal and branches was carried out by mechanical 
excavators, while the small distributaries were dug 
by hand labour. 

The mechanical excavators employed consisted 
entirely of steam-driven drag-line machines. This 
type of excavator was found the most satisfactory for 
dealing with the hard clay, of which the majority of 
the excavation consisted, and for the disposal of the 
surplus spoil. Some template chain-bucket excavators 
were tried, but owing to the hard nature of the soil 
were found unsuitable, and were abandoned. 





MAIN CANAL 


number and of drag-line excavators 


The 


employed were : 


types 


Cubic vards, 

bucket 
One drag-line excavator, constructed by Mesar- 
Lobnitz, of 


[wo drag-line 


Renfrew : 
excavators, Bucyrus,” class 175 
skids and rollers 
excavator, “* Bucyrus, 
rails and self-propelled 
Four drag-line excavators, “* Bucyrus, 
propelled on skids and rollers 

One drag-line excavator, “ Bucyrus, 


running on 
One drag-line 


running on 


Class 175 


Class 24, 


Class 20, pro 

pelled on skids and rollers 

Two drag-line Bueyrus, 
elf-propelled on « aterpillars 

Three drag-line excavators, 
Class 60, self-propelled on ¢ aterpillars 

Ten drag-line excavators, 
Class 10, self-propelled on caterpillars 


excavators, Class 14 


Ruston Hornsby,’ 


“Ruston Hornsby, 


Vf 
All the machines, except the Class 10 Rustons and 
to a small extent the Class 60 Rustons, were employed 


of firewood which was consumed was about 200,000 

cubic metres. ‘The ** Ruston’ excavators, which wer 

designed for use in the northern part of the area, 

where no wood is available, burnt oil fuel. 
EXCAVATION, 

The item “ excavation” was by far the largest 
iter of the contract and necessitated a highly efficient 
organisation for its satisfactory execution. Work pro 
ceeded according to programme, and it was, we under 
stand, completed by the contract date, July Lith 


FIG. 3—-VIEW OF MAIN CANAL AT KILOM. 80 


Ail the operators on the excavators were British, 
the output of a drag-line being very dependent on the 
skill of the The however, wer 


Sudanese, recruited locally. 


operator. crews, 


QUANTITIES OF EXCAVATION 


Of the quantities worked, 9,700,000 cubte metre 
were dug in the main canal by machine ; 2,100,000 
dug the branch « 
cubic metres were dug in the 
bs The total weekly output 
from all sources was —a few *ks before the work 
in the region of 160,000 cubic metres 
of the contract were: 
cubic steelwork, 


metres were in wnals by 


3,500,000 


cubic 
machine ; 
branch canals hand 
we 
was completed 
The other 
Masonry work, 
2000 tons. 


main ters 


20,000 metres ; 


WorRK. 


was entirely carried out im granite 


MASONRY 


Masonry work 




















FIG. 4— SYPHON UNDER MAIN CANAL BARREL 


dimension which, in the case of the first two, is 
capable of enlargement. The total length of canals 
constructed under the present scheme, exclusive 
of the field channels, is 1250 kiloms., of which 114 


kiloms. are in the main canal. 


EXCAVATION AND EXCAVATORS. 


The total quantity of earthwork which had to be 
excavated for these channels was 15,300,000 cubic 
of which 9,700,000 had to be excavated for 
The construction of the main 


metres, 
digging the main canal. 


NOT YET COVERED UP 


in digging the main canal, the Class 10 Rustons being 
generally used for the branch canals. 
FUEL. 

In the southern section of the main canal forests 
of sufficient size occur near the works to provide a 
cheap and ready source of fuel, and firewood was 
found suitable and economical. Generally, therefore, 
the machines excavating the main canal south of 
kilom. 77 used firewood, and so did all the “ Bucyrus ” 
and the “ Lobnitz ’’ excavators. The total quantity 


FIG. 5 COMPLETED DRAINAGE SYPHON UNDER MAIN CANAL 


and cement, the ordinary concrete employed con- 
sisting of eight parts of aggregate to one part of red 
cement. The ordinary masonry consists of random 
rubble with mosaic facework set in a mortar of six 
parts of sand to one of red cement, and pointed with 
two parts of sand to one part of Portland cement ; 
while the revetment consists of rubble set by hand 
and grouted up solid with four parts of sand to one of 
Portland cement. 

The red cement consists of 70 parts of Portland 
cement ground up with 30 parts of burnt clay to the 
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fineness required in the British standard specification 


for Portland cement 


DRAINAGE WoRKS 


reaches of the main canal the canal 
which, in certain cases, 
carry considerable volumes of water during the rain 
Where the volumes discharged are likely to 


In the upper 


cuts across drainage lines, 


period, 


be large, the flow has been led under the main canal 
in syphons, so that the discharge may be freely into 
river, but where the volumes are likely to be 


the 





FIG. 6- DRAG-LINE EXCAVATOR FORMING BRANCH CANAL 


mall, that is to sav, where the discharge will not 
probably be more than 5 cubic metres per second, 
they are allowed to pass into the man canal over 


masonry weirs. Four syphons, three of which are 
capable of discharging 20 cubic metres per second, 
They consist of a steel pipe 
cased in cement concrete and lined inside with cement 
rendering laid on expanded metal to pre vent corrosion. 
Reinforced concrete was not employed, owing to the 
lack of skilled workmen in this type of work. The 
ends of these syphons upstream and downstream are 


have been constructed. 


protected by masonry. 


REGULATORS. 


The masonry works for the control of the water are 
The 


regulators on the main canal are large enough to pass 


constructed in granite masonry. five control 


water in sufficient volume for any subsequent exten- 


ion of area they may be called upon to serve. These 





random rubble, while the superstructure consists of 
steel lattice girders 
Brancn CANAL Heaps ON MAIN CANAI 

Branch canal heads which draw off the main canal 
at kiloms. 57, 77, 99 and 108, consist of a masonry 
structure provided with a roadway. The width of 
opening in each regulator is proportional to the area 
served, and is provided with a sill over which the 


water discharges. These sills are at the same level 


of a single span controlled by horizontal stop logs 


running in cast iron grooves 


LABOUR, 


With the exception of a few junior engineers anil 
overseers of labour, the supervising staff was British, 
as were the operators on the excavators. Labour for 
the excavation of earth by hand was imported from 
Upper Egypt, since the Sudanese are not suitable for 
that kind of work For the remainder, local labour 








the variation in 


discharge in the branch canals is obtained by adjust 


at any one group, and necessary 


ing the water level in the main canal. 
At kilom. 


control 


114 the main canal bifurcates, and the 
regulators to described 
above, but are controlled by steel gates running in 
cast iron grooves in place of weirs. 


are similar those 


The branch canal regulators are in masonry, and of 
a design to that of the heads. Where no 
measurement is required, regulation is carried out 
by stop logs running in cast iron grooves, but where 
measurement of water is necessary, the regulators 
are provided with a sill where the available head is 
sufficient, or with steel gates where the head available 
is small. The heads and regulators of the distributary 
canals consist of riveted steel pipes set in masonry on 


similar 


the upstream side, and controlled by a sliding steel 
valve. Admission of from the distributaries 


into the field channels is through a riveted steel pipe 


water 








FIG. 7 —TYPICAL BRANCH CANAL, EXCAVATED BY HAND 


was used, with Europeans and Egyptians for 
the more skilled trades. 
The total labour force in the canalisation during 


the last three vears was as follows : 


som? 


Euro 
Season British peans Egyptian Local 
1923 70 30 1300 2000 
1924 95 35 4600 2900 
1925 90 65 4000 3000 





TRANSPORT. 

The Sudan Government Railway, 3ft. 6in. gauge, 
runs near the main canal from the head as far as 
kilom. 42, and thence generally along the eastern 
boundary of the area under development. Between 
kiloms. 57 and 114 a light railway, 0.6 m. gauge, was 
laid along the main canal, with spurs into the Govern- 
ment Railway at Hag Abdalla, Wad el Nau, and 
Taiba. From the main canal line were laid 
down along branch canals as required for the dis- 


spurs 

















FIG. 8--MASONRY AND PIPE REGULATORS 


regulators are provided with a number of openings 
which vary according the served—each 
3m. wide, and controlled by vertical steel gates with 
‘Stoney ” rollers running in cast iron grooves, and 
operated by an overhead travelling hand winch. 

At kilom. 42 the main canal is crossed by the Sudan 
Government Railway. The line originally crossed the 
main canal diagonally, but in order to reduce the size 
of the bridge the railway has been diverted to cross 
the canal at right angles. The bridge consists of two 
spans of 105ft. The abutments and pier are of granite 


to area 


ON BRANCH AND DISTRIBUTORY CANALS 


set in earth under the canal bank, and controlled by 
a cast iron valve bolted to the head of the pipe. 
There all 3800 of such field outlets to 
placed. 


were in be 
ESCAPES FROM THE MAIN CANAL. 


The heads of the escape channels at kiloms. 57 and 


77 are generally of a design similar to that of the 
regulators on the main canal. Of the two other 
one is situated at kilom. 108 and one at 


escapes, 


kilom. 134. Both of the latter are smaller, and consist 


FIG. 9—DISTRIBUTORY CANALS 


FIELD CANNEL 





SSE 


WITH MASONRY WEIRS 


tribution of material, fuel, &c. The total length of 
this light railway in operation is about 80 kiloms, 
Subsidiary transport to the works was 
effected by “‘ Holt” caterpillar tractors and trailers, 
** Peerless,”’ “‘ Albion,”’ and Ford lorries and trailers, 
and camels and carts. No metalled roads exist and 
transport was effected along the few native earth 
tracks that exist or straight across country. 


various 


MATERIALS AND WATER SUPPLY. 


Stone was brought by Sudan Government Rail- 
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way from the Segadi quarries, which are 48 kiloms. 
from the head of the main canal and 190 kiloms. from 
the northern extremity of the scheme. Cement was 
almost entirely supplied from the cement factory 
specially constructed for the dam at Sennar. Suitable 
sand obtained from the river bed in 
proximity to the works. 

Water for the main canal south of kilom. 50 for 
works and excavators was obtained by pumping from 
the river at two points—maximum lift, 26 m.—by 
pumps on barges, and was led along the main canal 
in open ditches. In the area north of kilom. 
water was obtained from pumps on the river, of which 
there were four, erected by the Sudan Plantations 
Syndicate for development of the area and experi- 
mental cotton growing. 


was close 


57 


DEVELOPMENT. 

Of the whole area under development, one-tifth 
had been canalised and been taken over by the 
Sudan Plantations Syndicate before the tinal com- 
pletion of the work. It is already under cultivation, 
and is growing excellent cotton. These areas were, 
until water was let into the main canal, supplied by 
water from pumps established on the river mentioned 
above, and were, as they were designed to be, useful 
in training the native cultivator and establishing the 
water requirements for the scheme, besides reducing 
the area which has to be brought under cultivation 
now that the Sennar Dam and canalisation have been 
completed. Now that the dam is completed and 
water is flowing down the main canal the necessity 
for these pumps has ceased to exist, and they will 
be closed down— if, indeed, they have not already 
been stopped. 

The whole Gezira irrigation scheme, which includes 
the construction of the Sennar Dam and the canalisa- 
tion described above, has been under the control of 


water makes its way back to the river Nile. On page 
216 are given upstream and downstream views of the 
regulator in the main canal at kilom. 57 and up- 
stream and downstream views of the smaller regulator 
in the main canal at kilom. In Fig. 12—the 
upstream view—the Stoney gates are seen in course 
of being got into position. In Fig. 13—the down- 
stream view—will be seen, in the background, a 
temporary water channel and in the distance an 
excavating machine which is enlarging that channel 
to the correct width for the main canal. Stacks of 
alongside the channel, 
be seen a temporary 


fade 


firewood will be observed 
while in the foreground may 
‘earth bridge * across the site of the main canal for 
the accommodation of vehicular traffic. In Fig. 14 
may be seen the double-leaf gates, while in Fig. 15 

will be noted the complete 
bridge’ and an 


the downstream view 
canal with a temporary 
escape regulator in the distance. 


‘earth 








Obituary. 


SIDNEY WALKER BARNABY. 


THE death occurred on August 21st, at his home, 
Oak Lodge, Bitterne, of Mr. Sidney Walker Barnaby. 

Mr. Barnaby was the son of the late Sir Nathaniel 
Barnaby. K.C.B., former Director of Naval Construe- 
tion to the British Admiralty, and was educated at 
King’s College, London, and Victoria University, 
Manchester. He served his apprenticeship with the 
late firm of John Penn and Son, Greenwich, and after 
a period at sea as an engineer in one of the Pacific 
Steam Navigation Company's vessels, entered the 
drawing-office of Messrs. Thornycroft’s in 1877. At 








FIG. 10--WEIR TO PASS STORM WATER INTO MAIN CANAL 


Prowde, M. Inst. C.E., who acted as resident 
Mr. H. V. C. Johnstone, A.M. Inst. C.E., 
was resident engineer in charge of the canalisation 
portion and all works in connection therewith. The 
contractors for the work subsequent to December, 
1922, were S. Pearson and Son (Contracting Depart- 
ment), Ltd., and the consulting engineers to the Sudan 
Government for the scheme are Messrs. Coode, 
Fitzmaurice, Wilson and Mitchell, of Westminster. 


Mr. O. L 


engineer 


ILLUSTRATIONS. 

Of the engravings which are given herewith and 
which are reproduced from photographs taken before 
the conclusion of the work, Fig. 2 shows a pitched 
ramp for watering cattle formed in the main canal 
at kilom. 35 from the dam. Fig. 3 is a view of 
the main canal at 80 kiloms. On the left is a branch 
canal, while on the right is an area already developed 
It was watered by pumps on the 
river as explained above. Figs. 4 and 5 show one 
of the drainage syphons under the main canal. Both 
views were taken at the downstream end. In Fig. 4 
the barrel of the syphon has not yet been covered up, 
while in Fig. 5 the canal bank has been constructed 
over the barrel. Fig. 6 shows a Ruston Class 10 
drag line excavator at work forming a branch canal. 
Fig. 7, on the other hand, represents a typical branch 
canal excavated by hand. In Fig. 8 may be seen, 
on the right, a masonry regulator on a branch canal, 
in which the regulation is effected by stop logs dropped 
On the left is a pipe regulator supply- 
ing a distributory canal. Fig. 9 shows distributory 
canals with masonry weirs for the proportional dis- 
tribution of water. In the middle distance can be 
seen a field channel. Fig. 10 represents one of the 
weirs constructed to pass storm water into the main 
canal, and Fig. 11 shows a downstream view of the 
escape regulator at kilom. 57, through which surplus 


and under cotton. 


into grooves. 





delivered by him at the Royal Naval College, Green 
wich, in 1885. At the request of the Admiralty 
officers who heard the lectures and expressed a desire 
that they “should be given a permanent form and 
made generally accessible to naval officers, ship 
builders and engineers,’ they were published in book 
form, the work passing through many e litions. 

Mr. Barnaby was a member of the Advisory Com 
mittee of the Chicago Engineering Congress, and con 
tributed a paper on “ The Screw Propeller.” Another 
important contribution of his to technical Literatur 
was his James Watts’ Lecture, delivered in Greenock 
in 1906, on ** Marine Propulsion.” At the request 
of the Faculty of the Massachusetts Institute of 
Technology, he gave a course of five lectures 
“Marine Propulsion ”’ in 1910. 

Elected a member of the Council of the Institution 
of Naval Architects in 1898 and a Vice president in 
1913, Mr. Barnaby acted as chairman of a Committe 
appointed at his suggestion by the Council in 1917 
to examine the effects of mines and torpedoes on thx 
structure of merchant ships. He acted 
member of the Committee of the Board of Invention 
and Research, presided over by Sir Charles Parsons 


on 


as a 


also 








SIXTY YEARS AGO. 


In our issue of August 18th, 1865, we had to revise our 
theories of the previous week as to what was happening 
at the outer end of the Atlantic cable, fron which no news 
had been received for several days. We had expressed 
the opinion that the engineers would not have remained 
out in mid Atlantic endeavouring to grapple the end of the 
cable from a depth of 2400 fathoms, but the return of the 
August 17th, showed that they had 


Great Eastern, on ; 








-ll 


the age of twenty-four he was sent out by the firm 
to Cherbourg in charge of a trial trip crew to conduct 
the official trials on a number of torpedo boats built 
by it for the French Government. Later, he acted 
as assistant to Sir John I. Thornyecroft in a long series 
of experiments on model propellers. In 1901 he 
was appointed to the position of naval architect and 
technical director, and was afterwards given a seat 
on the board of directors of J. I. Thornycroft and Co., 
Ltd. He had not taken any active part in the busi- 
ness for the last twelve months. He travelled exten- 
sively in the interests of Messrs. Thornycroft’s, and 
obtained orders for destroyers and other craft, in 
which they specialise, for France, Germany, Italy, 
Spain, Sweden, Switzerland, Russia, and Japan. In 
1900 he made a tour round the world, and was in 
Russia when war broke out in 1914. 

Mr. Barnaby was for nearly twenty years respon- 
sible as naval architect for the design of all the vessels 
built by Messrs. Thornycroft, including the large 
number of destroyers built by that firm during the 
war period, and for the design of which the firm 
received a complimentary letter from the Admiralty. 

As a scientific investigator, Mr. Barnaby assisted 
largely in the progress of naval architecture. At the 
age of twenty-nine he was awarded the James Watt 
Gold Medal and the Telford Premium of the Institu- 
tion of Civil Engineers for a paper on ‘* Hydraulic 
Propulsion,’ and subsequently received the George 
Stephenson Gold Medal and other Telford Premiums 
from the same Institution for papers on ** Serew Pro- 
pellers”’. and ‘ Destroyers.’”’ The Institution of 
Naval Architects awarded him a premium for a paper 
on “ The Cavitation of Screw Propellers,” a pheno- 
menon to which he was the first to draw attention.- 

Mr. Barnaby’s book on “ Marine Propellers ’’ has 
become a standard work on the subject. The matter 
of the book was derived from a course of lectures 


ESCAPE 


REGULATOR IN MAIN CANAL AT KILOM. 57 


done so and had been nearly successful in their efforts 
although the depth of water was not quite so great as was 
supposed. The end of the cable had, as we anticipated, 
been lost overboard in 2000 fathoms, and four attempts 
made to recover it. One trial was futile. but 
ble was caught and was raised 


Each time, how 


had been 
on three oceasions the ca 
from 600 to 1200 yards off the bottom. 
ever, the wire rope used for grappling, which had a breaking 
strain of about 10 tons, parted, and the cable dropped 
again, carrying away long lengths of the wire rope. Ulti 

mately the stock of rope was exhausted, and the ship had 
to return, after marking the position of the lost cable 

These mishaps raised the question as to the ability of 
the cable itself to withstand the strain of being recovered, 
but the fact that a cable dropped in the Atlantic was not 
wholly lost was, we said, a great discovery which did great 
credit to the engineers, who had no experience to guide 
them. In the same issue there was an article de 

scribing the conditions of “ A Strange Competition ”’ to be 
carried out in America, and we have searched subsequent 
issues for the result, but the issue was so obviously a fore- 
gone conclusion that we probably thought it worthy of 
no more mention. The competition was to be between a 
high-pressure, jet-condensing paddle steamer of the United 
States Navy and a corresponding compound, surface-con 

densing vessel designed by a Mr. Dickerson, with the object 
of deciding which was the more economical of fuel. In 
those days the American Navy authorities, notably Mr 

Isherwood, the engineer-in-chief, advocated the simple 
engine, and Mr. Dickerson, a barrister by profession, but an 
engineer by practice, was trying to shake that belief. There 
was, however, some discussion as to the conditions of the 
competition, which were not comparable with service 
conditions. . In our account of the meeting of the 
Institution of Mechanical Engineers, in Dublin, we gave 
such detailed particulars of a compressed air rock drill, used 
in driving the Roundwood Tunnel of the local waterworks, 
that one is led to the assumption that the tool was a novelty. 
lt worked at a pressure of about 85 lb. per square inch, 
delivered from 500 to 600 blows per minute, and was of 
the type in which the tool is attached to the working piston. 
No diameters or strokes were given, but the rate of drilling 
was put at from 10in. to Llin. in from 4} to $8 minutes, 
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Railway Matters. 


CERTAIN lines between Charing Cross and Metropolitan 
Junction were closed from 10 p.m. last Saturday until 
Monday afternoon to allow for the track connections to be 
rearranged in anticipation of the electrification. 


TwerR® is to be a big demonstration in Belle Vue Gardens, 
Manchester, on September 27th, the annual one hundredth 
anniversary of the opening of the Stockton and Darlington 

tailway Whilst the 
the chief officials of the companies are co-operating, and 


being organised by men's unions, 


it is intended to be illustrative of the growth of railways 


\ nurrer stop collision occurred on Saturday last at 
Douglas, on the Isle of Man Railway None of the 
engers were seriously hurt, but the fireman, when jump- 


Pas 


ing from the footplate, was caught between the engine 
ud The explanation given is 
that the previous 
tation without a van or guard, and that the brake power 


ome buildings and killed. 
the train, through some mistake, left 


in the driver's hands was insufficient 


From a question asked of the Minister of Transport on 
August 4th, it would appear that in the carriage sidings 
it Stratford the gas standards are placed in the ** six-foot ” 
pace, and are thus in the way of shunters. The Ministry 
sent an assistant inspecting officer to make an inspection, 
nd he has recommended that recessed equipment should 
ubstituted for the existing gas standards, as oppor- 
tunity and that meanwhile the standards should 
he painted white and kept in that condition, 


he 


arises, 


death of four 
Sunday 
the 
failure 


resulting in the 
French 


THER serious collision 
the 


this occasion 


Ane 
passengers, occurred railwavs on 
last On 
P.L.M., and apparently again was the result 
of the human An express for Cette 
up through a brake irregularity after passing Sens, and, 
as has occasionally happened in this country, the signalman 
at the train had forward and he 


un epted a second express W hich ran into the first with the 


on 
the accident was 
otf 


was pulled 


evening on 
a 


agent 


Sens assumed that gone 


diastrous result stated 


\ rova of 98,494,000 local and 17,514,000 long-distance 





messages are sent over the Pennysivania Railroad tele 

phone wires vearly Those figures do not include the | 
messages sent in train dispatching and signalling The 
company has 300,000 telephone instruments and employs 


Pr The exchange in the headquarters at 
Philadelphia has 890 circuits, besides six for long-distance 
99 leading to other 

7,142,116 calls, including 


connections 


750 operators 


communications and exchanges. 
ar it handled 
1.000.000 long-distance 


Last ve over 


rut in the issue 


of that journal of Augus 


New York correspondent of The Times, 

22nd, reports a head-on collision 
trains in Colorado, and says that 
there be 





hetween two passen, 


bound 


a signalman, recognising that was to a 
collision, sent for ambulances and doctors, and arranged 
for a relief train 15 min. before the accident occurred 


Something similar to that was done on September 10th, 
1874. at Norwich, when the station found that 
his to hold train had not been delivered, and 
that a down express and the up mail were certain to meet 


foreman 
message a 


brevet i on. 

I~ The Times of the l5th inst appeared a charecteristu 
letter from Lord Monkswell on the question of British 
railway speeds, in which he criticised railway directors and 
Che latter he hierarchy and 
a new spirit was breathed into it, he feared that 
To that letter Sir 


officers designated a said 


that until 


there was no hope of improved speed. 

Sam Fay sent a vicorous reply, which appeared on the 
19th, but, whilst probably not at all intended for an 
answer, the best contribution British railways could 
lesire came in a letter signed “An American,”’ on the 
22nd, which said : After forty years of railroad travel 


in America and Europe, I must say that England has the 
hest and cheapest service in the world.” 


Tue Union Station in Chicago has recently been formally 
It serves the Pennsylvania ; Chicago, Burlington 
Quincey the Chicago, Milwaukee and St. Paul; 
and the Chicago and Alton. It has fourteen bay lines at 
the south end and ten at the north, together with five lines 
devoted to mail purposes and two through freight roads. 
In the number of its tracks it is the fifth largest station 
in the United States. The station it replaces was built in 
1880, and was only 134ft. wide, whilst its length was so 
short that long trains overlapped the platforms at each 
end The and station buildings are situate 
between the buffer stops of the northern and southern 
lines, and so the north-bound and south-bound passengers 
do not clash. The platforms are alternately for passengers 
and for baggage. The latter platforms have been given a 
height of lft. 8in. above rail level, so that the luggayve 
trucks are at the floor level of the cars, and this makes trans 
The signallmg is on the electro-pneu 


opened 


and 


concourse 





shipment quicker. 


matic principle, and two signa!-boxes, one on each side 
of the station, control the whole of the vard and its 
approaches. 

Tuere has recently been put into service on the 


Brooklyn—Manhattan Transit lines a train of articulated 
cars, consisting of four sets of three cars. Each set hes 
ats for 160 passengers and carries 500—which, we suppose, 
means that 340 stand. There are two side doors in each 
car, and the train is 548ft. long. The Railway Age, com- 
menting on the train, said :—** One of the advantages of 
operation of articulated cars from which satisfactory 
results are expected is reduction in noise. The method of 
joining the bodies at the point of articulation is such that 
there is practically no lost motion between them. This 
should eliminate the usual sounds caused by the old form 
of connections. Favourable comment is always made on 
the riding qualities of articulated cars. The system of 
support and absence of overhang act to check the tendency 
to side sway and results in a very steady riding vehicle 
This will contribute to the comfort of passengers and 
promote freedom of movement throughout the car and 
train.”’ Credit is given to British railways for having 
introduced articulated cars. Their original use, we would 
have it remembered, was in the Great Northern suburhan 
trains. Now they are in general employment in main line 
expresses on the London and North-Eastern and have 
recently been adopted by the Great Western, 











Notes and Memoranda. 


It is reported that Dr. Karl Miller, of the Berlin Physical 
Research Bureau, claims to have discovered a provess by 
which it is possible to reduce metal foils to a thinness of 
while retaining their 


one millionth part of a centimetre, 


elasticity 


STEAM issuing from the discharge of a high-pressure 
proof of steam leakage. Wherever 
water under pressure and at a temperature above 212 deg 


will 


trap 1s not, says Power, 


is released to the atmosphere, about 1 per cent. 
flash into steam for each 10 deg. by which the original 
water temperature ex eeds 212 deg 


A LARGE dam is being built across the Wanaque River 


for supplying cities in North Jersey, America, with water 
The dam has a concrete core wall and an earth fill, aggre- 


gating 830,000 cubic yards. All this material is being put 


in place by means of belt conveyors, which total 24 miles 
in length, and are mostly 20in. wide 
Tue total quantity and value of domestic uncut mica 


sold by producers in the United States in 1924, as reported 


by the Bureau of Mines, Department of Commerve, was 


5439 short tons, valued at 299,277 dollars. Of this anan 
tity 720 tons (1,460,897 Ib.), valued at 212,035 dollars, was 
sheet mica ; the rest was scrap mica 

EXPERIMENTS have been carried out for some time by 


the New Zealand Government Railways Department with 
various ot he Petrol-electric, 
plain petrol and steam cars have been tried, but have not 


types self-propelled coac s 
Now a coach is being equipped 


Fttinger hydraulic trans- 


met with complete success 
with a hot-bulb 
mission gear 


engine and 





Accorpinec to Indian Engineering a novel type of hydro 
electric plant has been set to work by an American firm in 
Yungan, Fukien, It a 36in. turbine 
working under a head of 10ft. and driving a vertical shaft 
reaching above the dam Bevel gearing and a belt are 
used to drive the 25 kilovolt-ampére generator, which is 
arranged on a lighter moored on the upstream side of the 
dam. This arrangement was adopted so that the electrical 
plant would be safe in case of flood. is used to 
light the native city 


China comprises 


The set 


New draft regulations under the Factory and Work 
shops Act, dealing with the vehicle building industry were 
issued by the Home Secretary on the 24th inst. They pro 
vide that white lead, of lead, or products con 
taining these materials shall not be used in painting opera 
tions, exc ept in the 
Suitable accommodation for taking meals at some piace 


sulphate 


form of paste or paint ready for use. 


other than that in which the painting is carried on must 
also be provided, together with a lavatory under cover. 
The regulation requires every person employed in shall 


present himself for medical examination when so required ; 
that all clothing taken off during working hours shall be 
placed out of danger of becoming soiled by lead paint ; 
and that each person shall wear an overall, to be removed 
before partaking of food. The face and hands must also 
be washed before meals are taken. 

COMMENTING on the activities of the new aleohol factory 
of Herbert at Hull, the Chemical Trade 
Journal remarks that, although the company has met with 
such rapid success in the manufacture and sale of industrial 


Green and Co. 


a large measure caused the establishment of the under- 
taking, cannot vet provide it with a remunerative market, 
there being no effective demand while petrol remains at 
its present The demands of the paint, varnish, 
lacquer, soap, celluloid, explosives, ether and other indus- 
absorb the whole of the present output of 
the company, it may be gathered from Mr. Green’s 
rernarks that the power alcohol part of the business has 
of and that 
as petrol prices warrant, the alternative fuel will be placed 


prices. 


tries suffice to 
but 


been the subject close attention as soon 


on the market in considerable quantities 


” , 


the Wihireless 
undergoing rapid expansion in consequence of 


German wireless industry, states 
Wi 
the Government decision of raising the severe restrictions 
which have hitherto handicapped broadcasting in that 
country Added is therefore given to the great 
wireless exhibition to be held in Berlin from September 4th 
to 18th inclusive. The Kaiserdamm Hall, which will 
house the exhibition, has been specially built for the pur- 


steel and iron and large masses of metal have been 


interest 


pose ; 
intentionally excluded in the conetruction of the building. 
which mainly, Exhibitors 
will thus be able to operate their sets under highly favour 
able conditions. Standard indoor aerials will be used on 
every stand, so that the apparatus may be tested under 
fair and equal conditions, and each exhibitor will have 
the use of a sound-proof compartment for the purpose of 
The management of the exhibition in the 
hands of Berliner Mesee-Amt, Berlin, C.2, Breitestr. 35, 
and the interests of English speaking visitors will be looked 
after by Mr. A. H. Farrell 


consists of wood and concrete 


auditions. is 


A BRIEF description of a new electromagnetic oscillo- 
graph is given in the Fleeti of August 21st It con- 
sists of a coil, the number of turns and the size of the wire 
forming which, depends on the use to which the instrument 
This coil is suspended hetween the pole pieces 


an 


is to be put 
of a large electromagnet, and within it is placed a small 
iron rod, balancing in the middle upon a knife edge, and 
held at its two ends by opposing springs. The front end 
of the rod transmits its motion over a piece of fine thread 
toasmall concave mirror. If no current flows through the 
winding of the coi! the iron rod is in unstab!e equilibrium. 
An exceedingly small current is sufficient to tilt the rod 
up or down, depending upon the direction of the current. 
The motion of the rod is made dead-heat by either oil 
immersing the entire lower part of the apparatus or by 
introducing a few drops of thick oi! around the swinging 
rod in the narrow gap between the pole pieces of the large 
magnet. The apparatus gives excellent records of up to 
3000 evcles per second. A large number of records taken 
with this new instrument show the great variety of measure 
ments for which it can be used. The high degree of sensi- 
tiveness makes this new oscillograph particularly suitable 
for telephone and radio investigations in connection with 
vacuum tubes. 








Miscellanea. 





IT is proposed to erect a beet sugar factory in the Dun- 
mow district of Essex 


Dwurinc last year the Forestry Commission planted 


10,519 acres with over 22 million young trees 

Tue Skegness Council has decided to proceed with a 
£20,000 scheme for augmenting the water supply of the 
town 


Tue Orient Line mail steamers arriving from Australia 
during next homeward passenger season will call at South 
ampton instead of at Plymouth 

Tu 
the capacity of the ex-German floating dock stationed at 


extra section built in this country for increasing 


Malta, has safely arrived at its destination, and been fixed 
in place. The dock is now 1000ft. long and will lift 60,000 


tons 


ast vear had the largest outpot of lead 
485,499 Ib., 


of 57.7 


CANADIAN mines | 
worth 





in their history. They produced | 
£284,200 (normal value), ar 
quantity and 78 per cent 
statistics 





INCTEeARE per cent. in 


in value, according to Dominion 


It is reported that some very large deposits of potash 
and rock salt have recently been discovered in the north 
west limits of the Ruhr coalfield. The potash content of 
the deposit is put at 30,000,000 tons, while the salt veins 
are from 200 m. to 300 m. deep. 


ACCORDING to a port order issued at Portsmouth de 
stroyer flotillas will in future rely upon dockyards for repair 
The depét ships Dido, Hecla, and Woolwich 


will be sold, repair parties and spare crews abolished, and 


facilities. 


accountant staffs reduced No new depét or repair ships 
for destroyers will be built 

Darlington 
trams have 


at heing 
The in 
over twenty and have been run throug! 

It was estimat®d that £200,000 would have 


Tue electri« vstem 


replaced by trolley omnibuses 


tramway Is 
been 
service for vears, 


out at a [oss 


to be spent on the track immediately, but the cost of 
installing the new system will be only £60,000 

Tse Ministry of Transport has received an assurance 
from the Traction Engine Owners’ Association of Great 
Britain and Treland and also from the Showmen’s Guild 
that it is hoped that traction engines owned by their 
members will be fitted with rubber tires before April Ist, 
1926, this being within the time limit suggested by the 
Miniztry 


Ir is announced that a site at Winthorpe, near Skegness, 
for the receiving station for the wit! 
Australia and India was placed by the Postmaster-CGeneral 
at the disposal of the contractors on August 8th. \ 
near Grimsby for the transmitting station was handed to 
the contractors a few weeks ago, and the stations are di 
under the contract to be « ompleted by May Sth, 1926 


beam services 


site 


Tue lighthouse on the old North Pier at the entrance to 
the river Wear will probably have to be demolished sooner 
than it was intended, for it has been found that the stru 
ture has tilted slightly from the upright and leans towards 


the river channel The pier was to have been removed 
to make way for the wave basins which are to be con 
structed and which form part of the scheme of port 


. improvement 
alcohol flrom imported molasses, power alcohol, which in | 


ACCORDING to the Ministry of Labour Gacette there were 


during Jalv 45 trade disputes which involved the stoppage 
| } 


of work In addition 33 disnutes, which began before 
July, were still in progress at the beginning of the month 
Excluding those concerned with the wool trade, 51,000 
workers were involved and 732,000 working days were 
lost in July The corresponding figures for June were 


34,000 and 281,000 respectively 

An International Fair is to be held at Salonica in October 
next under Government auspices, with a view to encourag- 
ing business relations hetween European manufacturers 
and the trade and agricultural centres of Greece, particu- 
larly Macedonia. 
machinery and implements, in view of the great efforts 


A good opening exists for agricultural 


which are now being made to develop the resources of the 
rich Macedonian soil and render that region an important 


agricultural centre. 





On Wednesday evening last it was announced by tl 
Secretary of the Admiralty, that a decision had been come 
to with regard to the building programme for 1925-1926. 
The first two cruisers which are to be laid down in October 
will be built at the Royal Dockyards of Portsmouth and 
Devonport, whilst the other two, which are to be laid down 
in February, are to be built by contract in private ship 
building vards. The announcement states that the four 
gunboats included in the new naval programme will also 
be built by contract, and that it is expected that the order 
will be placed at an early date. 


On August 5th last, the anniversary of the death of 
Thomas Newcomen, a memorial laurel chaplet was sent 
to the Mayor of Dartmouth by the Newcomen Society. 
The chaplet was placed on the monument in the Town 
Gardens by the Mayor with appropriate ceremony. The 
same Society also placed a wreath on the bust of James 
Watt at the Science Museum, South Kensington, on the 
anniversary of his death, August 25th, to mark the event 
and to signalise the acquisition by the nation of James 
Watts’s workshop, to which we alluded in our columns on 
July 31st last. 


Ow the 23rd inst. there was opened im Disseldorf the 
fourth German Foundry Exhibition, which will remain 
open daily until September 11th A large number of 


firms are exhibiting working exhibits of the latest types 
of foundry machinery, and complete one-ton cupola 
plant is shown in operation for two hours each day 
Moulds are prepared by a series of moulding machines. 
which deliver the boxes on to a travelling band, upon which 
they are poured and afterwards cooled. The idea is to 
show the latest development of contjauous casting Other 
important sections of the exhibition are those which deal 
with costs, organisation, equipment and foundry transport 
The metalling and testing of cast iron of different grades 
forms another group of exhibits, and a special section, 
arranged by the German Committee of rechnical Schools, 
concerns the training of foundry apprentices 
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CANADA.—Dawson, Wa., anv Sons, 
street East, Toronto. 
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Toronto News Co., 42, Yonge-street, Toronto. 
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Sons, Sea-street 


C. 


WIJAYARTNA AND Co., Colombo. 


Epccationat Suppiy Co., Kingston. 


NEW ZEALAND.—Gorpown anp Gorcs, Limited, Wellington 
Upton anv Co., Auckland; J. | 


and Christchurch ; 

Wirson Craic anp Co., Napier. 
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UNITED STATES OF AMERICA.—InrerwaTioxaL News | 
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TION News Co., Chicago. 
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Irrigation in the Sudan. 


THE diverting of water from the Blue Nile into 
the Gezira irrigation system, which took place last 
month, marks the termination of the first part of 
|a remarkable undertaking which is destined to have 
a far-reaching effect on the cotton industry and 
on the economic condition of the Sudan. By the 
courtesy of the consulting engineers for the scheme 
we have been enabled to keep our readers informed 
as to the progress made with the Sennar Dam, 
and by their kindness we to-day publish an illus- 
trated description of the canalisation works which 
have recently been completed in the Gezira: 
The constructional operations have throughout 
been noteworthy for the celerity with which they 
have been carried out and for the accuracy with 
which a time schedule has been followed. In 
| building the dam it was only possible to work for 
some eight months in each year, and the masonry 
got into position during that period was covered 
|during the remainder of the year by flood water 
coming down in great volume and at considerable 
| velocity. In no case, we believe, was any serious 
|damage done to the newly completed work by this 
|immersion, which bears testimony to the fact that 
ithough the stonework was erected quickly its 
quality was good. The difficulties which had to 
be overcome in building the dam, which was done 
largely by entirely unskilled labour, were very 
considerable. There were first of all the distance 
of the site from sources of supplies and its inacceasi- 
bility—it is 170 miles beyond Khartoum. Then 
every item of plant and all except quite unskilled 
labour had to be imported either from Europe or 
from Egypt, and the workers had to be kept sup- 
plied with food and other necessaries during the 
working periods. Again, so as to save carriage, it 
was deemed advisable to erect a cement-making 
plant in the vicinity of the dam. For each portion 
of the dam _ built—western, eastern, and inter- 
mediate—upstream and downstream sudds had 
to be constructed so as to keep out the river water 
while the work was in progress, which, in itself, 
was an operation of no small magnitude. So 
accurate were the estimations of what it was possible 
to do within a given time that during the seasons 
1922-23, 1923-24, 1924-25 exactly the anticipated 
quantities of work were accomplished. Every- 
thing, apparently, went like clockwork. A certain 








amount of excavation and foundation work had 














been done prior to December, 1922 ; but, compared 
with the whole bulk of the dam, it was not large 
By far the major portion was built during the three 
seasons just mentioned. In that time, say, twenty- 
four or twenty-five working months, a structure 
measuring 3025 m.—say, 9935ft.—long and with a 
maximum height of 130ft. above the bottom of the 
foundations, was erected—a feat of which every 
one concerned may be justly proud. 

For reasons which can he quite well understood 
the Sennar Dam has attracted the attention of the 
public far more than has the canalisation work 
into which it is now discharging water. The dam 
is an imposing and spectacular structure, whereas 
the canals are, to the man in the street, simply 
channels dug or scraped in the ground. Yet in 
some respects the canalisation is the more interest- 
ing half of the undertaking. The figure * three 
hundred thousand feddans,” which the area 
included in the first part of the scheme, does not 
perhaps convey much to the ordinary mind, even 
when it is explained that a feddan is 1.04 acres 
Some idea of the area irrigated is, however, obtained 
when it is said that 300,000 feddans is very little 
short of 500 square miles, and is very nearly the 
same as the area of the whole of Cambridgeshire 
There is no need here to describe constructional 
methods, for they are dealt with in detail in another 
column of this issue, but it may be said that the 
main canals alone are 114 kiloms. in length, and 
that there are, in addition, over 1130 kiloms. of 
subsidiary waterways of varying dimensions 
These figures do not include the field channels 
which actually supply the water to the land, and 
which, though of considerably less cross section 
than the main canals and subsidiary channels, 
are of very much greater length, as will be gathered 
from the plan which appears on page 211. The 
volume of water which the main canal is capable 
of conveying under normal conditions is 80 cubic 
metres per second, which is at the rate of over 
1,520,000,000 gallons per day, a quantity that would 
satisfy the needs of “‘ Water London ”’ for very 
nearly six days. The irrigation scheme entailed, not 
only the digging of the canals and channels, but 
the erection of masonry structures for the control 
sluices, &c., and for drainage work. It was fortu- 
nate that, in the southern portion of the area, there 
were, close by, forests of sufficient extent to provide 
wood for the fuel required by the excavating 
machines, but further north oil had to be employed, 
all of which, as well as all the other fuel, saving 
brushwood, had to be imported, as well as all the 
plant and machinery. In addition, too, well over 
4000 workers had to be conveyed to the site from 
this country, from Europe and from Egypt, the 
last named providing by far the greater proportion. 
The vastness of the task may be gauged by the 
fact that the time taken to travel from Cairo only 
as far as Khartoum by rail is four and a-half days 
Some of the plant and materials were received via 
Port Sudan, but that place is itself distant by rail 
some 600 miles from the Sennar Dam. All the work 
has been carried out with a minimum of fuss and a 
maximum of good organisation and efficiency, 
yet it is probably not too much to say that, outside 
cotton circles and apart from those interested in 
the Sudan itself and in great engineering under- 
takings, not one per cent. of our population knew 
that it was going on. 

As has been said, the irrigation of the 300,000 
feddans is only the first part of the scheme. The 
total area of land which is capable of cultivation is 
ten times that figure, and to irrigate it adequately 
will, we understand, entail the building of a further 
dam higher up the Blue Nile. It would be many 
years before such a structure could be completed, 
and we imagine that it will not be undertaken till 
some experience has been gained regarding the 
operation of the portion of the scheme which has 
been recently completed. It may be said, how- 
ever, that no doubt whatever is felt that it will be 
successful. The soil has been proved to be suitable 
for the growing of cotton, and it is known that 
dhurra, which forms the staple food of the country, 
ean be successfully cultivated provided that the 
rainfall is not deficient in quantity. A total pre- 
cipitation of less than 16in. in the year is apparently 
sufficient for the production of good crops. In 
some years that quantity falls, but it cannot be 
relied upon. The irrigated water will, however, 
make up for any deficiency, and it is calculated 
that the average yield from the 40,000 feddans which 
will, when the first part of the scheme is in full 
operation, be devoted to dhurra, will be 15,000 tons of 
thatcereal perannum. There will, besides the cotton 
and the dhurra, be some sort of nitrogenous crop. 
It is, however, the cotton which will be the most 
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important product. Careful experiments were, of 
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course, made to ascertain whether the soil and 
climate were suitable for cotton cultivation before 
the main scheme was adopted. It was found, as 
indeed had been fully anticipated, that both climate 
and soil were excellently adapted for the production 
of heavy crops of cotton. Indeed, we gather that 
it is anticipated that the yield per acre will probably 
be higher than it is anywhere else in the world. 
It is proposed that of the 300,000 feddans, 100,000 
shall be continuously under cotton, and an annual 
yield of no less than 30,000,000 Ib. is looked for. 
That represents 300 lb. per feddan, or very little 
under 300 lb. per acre. Such a quantity, grown 
in a country under British protection, will be a very 
welcome addition to our cotton supplies. If and 
when the whole of the 3,000,000 feddans be 
irrigated, the possible production would reach the 
large weight of 300,000,000 Ib. The quantity of 
cotton imported into this country in 1923—the 
latest year for which we have official figures- 
was 1,293,932,000 lb., of which total Egypt fur- 
nished 348,632,200 lb. Supposing the production 
of Egypt to continue at the same rate, the addition 
to it of 300,000,000 lb. from the Gezira would 
provide this country with more than half its total 
requirements of cotton. 


The New Battleships. 


THE construction of the battleships Nelson and 
Rodney, which were laid down simultaneously in 
December, 1922, has proceeded at a leisurely pace, 
owing in part to motives of economy and in part to 
industrial disputes. As regards economy, it will 
probably be found in the end that the slow rate 
of building has tended to inflate the initial cost of 
the ships, as it has done in the case of certain 
cruisers left over from the war programme. For 
example, the Effingham, which has been eight 
years in the builders’ hands, will have cost 
£2,175,000 by the time she is ready for sea, while 
the Hawkins, a ship of identical design, which was 
built more rapidly, cost only £1,636,745. Even the 
comparatively small cruisers Emerald and Enter- 
prise, which have been in hand for seven years 
will average £1,575,000 apiece. The individual cost 
of the new battleships is officially returned as 
‘about £6,000,000,”” but it will be a pleasant sur- 
prise if this estimate is not exceeded. In any case, 
it is uncertain whether the figure in question in- 
cludes armament. If not, the total bill for each 
ship will be largely increased. According to naval 
reference books, the ** Queen Elizabeths ” averaged 
-2,336,750 each; but in fact the cost was con- 
siderably greater. A Parliamentary answer on 
May 4th, 1921, gave £2,473,103 as the expenditure 
on the hull, machinery and equipment of H.MS. 
Queen Elizabeth, with an additional £541,000 on 
her armament, bringing the total outlay on this 
ship to £3,014,103. As her sister ships were com- 
pleted during the war period, when labour and 
material charges had reached a high level, the 
average cost of the class must certainly have been 
nearer 34 million. On the whole, it will be safer 
to regard the official estimate of 6 million apiece 
for the Nelson and Rodney as a purely nominal 
figure, which may bear only an approximate rela- 
tionship to the actual expenditure. 

The launching of the Nelson, which is to take 
place on September 3rd—that of the Rodney will 
not be effected till January next—will be an 
event of more than casual interest, for it is nine 
years since the last battleship—Ramillies—went 
afloat in this country, and seven years since the 
last capital ship—Hood—was launched for the 
British Navy. It is already clear that the virtual 
suspension of heavy warship construction has not 
been an unmixed blessing. Unemployment, with 
all its attendant evils, is now rife in districts to 
which the steady flow of Admiralty contracts 
used to bring work and prosperity. If, on the one 
hand, vast sums have been saved by the naval 
“holiday,” on the other hand sums equally vast 
have been paid out in relieving the workless victims 
of this international experiment, to say nothing of 
the losses incurred through the depreciation of 
idle plant. In view of the circumstance that this 
country, to a far greater extent than any other, 
has specialised in the construction of warships and 
naval armaments, both for the home and foreign 
Governments, it follows that the economic effects 
of naval disarmament have been felt here far more 
severely than elsewhere, though the fact does not 
appear to be generally appreciated. That the 
building of even two battleships has done some- 
thing to relieve unemployment is self-evident. In 
this connection some official statistics may be 
quoted. The industries that have mainly benefited 
are the shipyards and allied concerns, engineering 








establishments, ammunition factories, steel works, 
mines, railways, and shipping. During the first 
three months after the placing of the contracts four 
to five thousand men were employed. In the first 
six months an average of 13,000 men was engaged, 
rising in the second six months to 29,000, and 
subsequently for a time to 40,000. The average 
employed during the whole period of construction 
has been about 21,000. By the time the ships are 
finished about £10,000,000 will have been paid out 
in wages. This money is circulating in Sheffield, 
Manchester, Barrow, and Glasgow, as well as in 


the districts where the ships are being built and | 


where the Government ordnance factories are 
situated. It is anticipated that details of the type 
will be released for publication as soon as the first 
battleship goes afloat. Hitherto, these particulars 
have been jealously guarded, though the official 
embargo has not prevented the leakage of informa- 
tion into the Press. The first description of the 
ships appeared in the Italian semi-official review, 


Revista Marittima, two years ago, and the data} 


there presented were subsequently laid before a 
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To apply the ‘system to 35,000-ton battleships 
would be a bolder experiment, but there is no 
reason why it should prove unsuccessful. In the 
projected light battle-cruisers of 17,500 tons and 
35 knots, which the French Ministry of Marine is 
now considering, oil engines are provided fo: 
cruising speed and geared turbines for full power, 
and it is claimed that the ships would have a radius 
of 12,000 miles at economical speed. British firms 
are perfectly able to construct oil engines of the 
power required to propel large battleships at the 
moderate velocities which are normally maintained 
in peace time. But in the case of the Nelson and 
Rodney, which conform to the tonnage limit im- 
posed by the Treaty, the factor of weight ha 
necessarily dominated the whole design, and it may 
therefore have proved impracticable to utilise the 
oil engine as an auxiliary means of propulsion 
in these particular vessels. This is but one of the 
many intriguing points which will, no doubt, bx 
cleared up when the naval authorities, in their own 
good time, decide to tell the public something 
| about its new battleships. 





Committee of the American Congress by Captain | 
Hough, Chief of the United States Naval Intelli- 


gence Office. As they correspond very closely to 
forecasts which have since been published in this 


Association. 


country, there is good warrant for accepting them | 


as substantially accurate. This notwithstanding, 


we propose to defer any detailed examination of | 


the design until such time as the Admiralty sees 
fit to lift the veil. Where so much mystery has been 
observed, we may reasonably hope for something 
in the way of novelty. Public attention has hitherto 
been attracted by the unique disposition of the 
main armament, which is reputed to consist of nine 
l6in. guns in three turrets grouped on the centre 
line in the forward part of the ship. This is the 
arrangement which understood to have been 
approved for the four “* super-Hood ” 
cruisers, which were ordered in 1921 and cancelled 
shortly after the Washington Conference met. It 
has the advantage of permitting the concentration 
of thick armour on the gun positions, which, as 
Jutland experience showed, are the most vulner- 
able parts of a capital ship. and at the same time 


Is 


it tends to simplify the lay-out of boilers and | 
The only drawback is the loss of stern | 
| fire; but while that would be a very serious defect | 
in ships planned for independent action, it is of | 


machinery. 


less moment in battleships designed to serve as 


units of a fleet which is able, collectively, to train | 


a large number of heavy guns on a target bearing 
astern. If the new ships can fire six l6in. guns 


aheed and nine on the beam, their tactical value | 
much | 
speculation at home and abroad as to their offensive | 


will be very high. While there has been 
qualities, little has been heard about less obvious 
features of the design. 
to know, for example, whether the ships are to be 


driven by steam alone, or whether the possibilities | 


of the Diesel system as a prime mover in large 
men-of-war have been turned to account. It 
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already known that oil engines are installed in the | 
mine-laying cruiser Adventure for propelling her | 
The adoption of such engines | 


at cruising speeds. 
for auxiliary propulsion in the new battleships 
would not come as a surprise to those who are 
aware of the practical interest which the Admiralty 
has displayed in Diesel development for a number of 
years past. 
consideration, as far back as 1916, it was proposed 
to fit two sets of eight-cylinder Diesel engines, each 
of 4500 horse-power, running at 185 revolutions 
per minute, on the wing shafts, with three sets of 
turbines on the centre shaft. This proposal was 
subsequently abandoned, but the fact of its having 
been made at that early date is very significant. 
The strategic conditions prevailing before the 
war were such as to exalt the importance of high 
speed. As the North Sea was then the prospective 
battleground, it was obvious that an enemy in 
inferior strength, operating from bases near at 
hand, could not be brought to action unless our 
ships were faster by several knots. To-day, 
however, North Sea requirements no longer affect 
the design of our ships. Any future war in which 
the Empire may be involved is likely to be an 
oceanic war, and the ships capable of rendering the 
most efficient service will be those with the greatest 
radius of action. The advantages of the internal 
combustion engine in this connection are too well 
known to need emphasis. While it is still inferior 
to the steam turbine in output of power per unit 
of weight, and is therefore not yet suitable for 
adoption as the main propelling plant in_ships 
of high speed, the oil engine is sufficiently de- 
veloped to justify its use for auxiliary drive in 
large vessels, as has been done in H.M.S. Adventure. 


battle- | 


It would be of great interest | 


When the design of the Hood was under | 


WHAT promises to be a very successful meeting of 
the British Association opened in the Central Hal 
| Southampton, on Wednesday last, under the presi- 
| denev of Professor Horace Lamb, and will continue 
Many subjects of interest to 


|} until September 2nd. 
| engineers are included in the agenda of the various 


sections. 

Professor Horace Lamb, in the earlier portions of 
| his opening address, dealt in general terms with the 
nature and purpose of science. He said that th 
| subjects treated at the British Association ranged 
from the most abstract points of mathematical philo 
sophy to the processes of agriculture. It might be 
asked what was the common ambition behind sucl 
enthusiastic and sustained effort as was made by the 
Association in so many directions ? The general aim 
| might be summed up, in an 
formula, as the desire to subdue the forces of nature 
The most severely utilitarian 


almost consecrate 
to the service of man. 

results were frequently 
patient process of study and experiment conducted 
on strictly scientific methods. One 
also the debt which pure science in its turn owed to 
industry, from whence came the suggestion of new 
problems that extended the scale on which exper- 
ment became possible. The National Physical Labora- 
tory, initiated mainly in the higher interests of in- 
dustry, was by the mere pressure of the problems sub 
mitted becoming a great institute of theoretical a- 
well as applied science, embued throughout by the 
The definition of science to 
could be accepted as 


the outcome of a long and 


must recognise 


true spirit of research 
which he had referred 
complete. 

Perhaps, indeed, the 
quences of the increased scientific activities of the 
time had been the intellectual side. Authority 
and science were at one time in conflict over matter 
entirely within the province of the scientist. The 
weapons were keen and the strife bitter, but such 
obsolete. There was 


not 


most momentous Conse 


on 


antagonisms were now almost 
a more open kind of attack to which the scientist was 
Critics sometimes spoke of the bankruptcy 
of science, the suggestion being thet the scientist 
had at one time or other held out promises which it 
had been impossible to fulfil. These claims had never 
been made. by the real leaders who had always been 
in their claims and guarded in thet 
forecasts. It was true again that in the enthusiasm 
which attended the first sensational developments of 
modern industry hopes were conceived of a new era, 
in which prosperity would increase, poverty would 
be at least mitigated and refined, and national anti 
pathies reconciled. When these dreams did not swiftly 
come true there was the inevitable reaction, the idols 
were cast down, and science in general had rather 
unreasonably come in for its share of depreciation. 

In spite of criticism it could still be claimed, he hoped 
without arrogance, that the efforts of the scientist 
had their place, and that not a mean one, in human 
activities, and that his work tended, if often in un- 
imagined ways, to increase the intellectual and the 
material and even the «esthetic possessions of the 
world. In that assurance they might rejoice that 
science had never been so widely and so assiduously 
cultivated as at the present time, or with more com- 
plete sincerity or more brilliant success and a diminu- 
tion of international jealousy. The widespread interest 
excited by the latest, achievements of physical science 
was due not so much to the hope of future profits, 
though that would doubtless come, but to the intrinsic 
beauty as well as the novelty of the visions which they 
unfolded. 

In the latter part of his address, Professor Lamb 
dealt, mainly from the mathematical and physical 
standpoint, with some branches of geo-physics, and 
in particular with those relating to the constitution of 
the earth, a subject which he pointed out had often 


exposed. 


most modest 
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the It 
the observational side of geo 


cngaged the attention of Association. was a 
matter of regret that 
physics had reteived of late but little attention in 
Great Britain. Nothing had been done towards a 
gravity survey since the time of Kater, more than a 
century A fresh beginning had, however, now 
heen made at Cambridge by the founding of a Reader- 
hip in geodesy, and when the requisite equipment was 
was hoped a gravity of 
It was not perhaps too 


ago. 


complete it survey Creat 


Britain might be initiated. 
much to expect that, with the co operation of the Navy, 
chart of the world, which was almost a 
the be gradually 
The apparent inconsistency between 
hac 
long a matter of controversy. ‘There were to-clay 
On the the 
evidence pointed to the existence of a high tempera 


the gravity 


blank regarded oceans, might 


requirements of 


as 
in. 

tor 
two 


physics and geology been 


chools of thought one hand thermal 


ture at a depth which was no great fraction of the 


earth’s radius, a temperature so high indeed as 








the | 


to} 


uggest a plastic condition which would readily yield | 


shearing stress On the other hand, the tidal argu 
nent as well as the free propagation of waves of trans 
versal vibration at great depths indicated with cer 
tainty something like perfect elasticity in the mathe 
matical sense. The material of which the interior of 


the earth was composed was obviously under con 
ditions far removed from any of which man had experi 
ence. The pressures, for instance, were enormous, and 
it was possibly in further work on that branch of the 
subject that the solution was to be sought Some 
xperrenc a 
plastic under long continued stress, but which behaved 
as rigid bodies when subjected to vibrations of short 
preriod, altnough this combination of properties was 


It 


under its 


at 
onceivable that the material of the earth 
pecial conditions, though plastic under steady appli 


only met with moderate temperatures 


eation of force, as, for instance, centrifugal force, 
might be practically rigid as regarded oscillatory 


forces even when their period was as long as a day or 
«fortnight. Beyond that it was hardly possible with 
contidence to go at present 

Sir Archibald Denny, the president of Section G, 
delivered his opening address yesterday. It dealt 
with fifty years evolution in naval architecture and 
We publish an abridgment of 
this address in another column of to-day’s issue. 

A number of papers dealing with naval architecture 
marine are read before this 
The papers on the agenda at yesterday's 


marine engineering. 


and engineering being 
section 
meeting were those by Mr. Edwin R. Mumford, ** The 
Value of the Experimental Tank in Relation to Ship 
and Propeller Design ”” and by Mr. J. Foster King, 

Scantling Developments in Iron and Steel Merchant 
Ships.”’ In the afternoon a visit was paid to South 


ampton Docks 
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was available of substances which remained | 


was | 


| should be made the 
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a train at that he 
turned his mind 

There are several points in his argument that will 
be received with surprise, but we need, as an example, 
touch upon one only. Probably it generally 
supposed that considerable resistance is caused by 
flange-friction when a train is pressed sideways by a 
Mr. Marshall shows us that it 


In an example which he works out 


various quarters has principally 


18 


high wind. is almost 
insignificant 
he assumes that a wind of 70 miles per hour is blowing 
that angle to the train the 
resultant. In these abnormally bad conditions. flange 
to than 2} lb. per ton 
It, therefore, cannot account for the known 


at which gives worst 


resistance amounts no more 
of vehicle 
effects, and the objectionable character of an oblique 
wind must be looked for elsewhere * The true cause,” 
says Mr. Marshall, 
It is easy to show that this must be so, but impossible 
to do much more than guess at a suitable 
mathematical ‘nt ot the He 
uggests that dynamometer trials should be multiplied 


a model train should be 


at present 
treatm problem.” 


and that systematic trials of 


carried out mad tunnel 

After an examination of the subject, which is as 
interesting as thorough, Mr. Marshall devotes a 
chapter to modification of shape which might reduce 
air resistance, the front end of the locomotive receiving 
It is impossible to say, without 


naw 


it is 


principal attention 
direct experiments, how far his suggestions would be 
effective, but feel some doubt about the practic- 
of of the he 
for example, easy to condemn the bogie as a 


we 


ability many changes which proposes. 


It 


serious offender, but far more important considera- 


tions than air resistance enter into the design of bogies, 
and it might well happen that some of them, acces- 
sibility for one, would be sacrificed in the modifica- 
tion. Again, when Mr. Marshall proposes that tenders 


provided with light doors to cover up the coal, he 


|} approaches a subject upon which a good deal might 


be said, both by running-shed foremen and engine 


crews 


The chief lesson,”’ says the author, in conclusion, 


| means of judicious modifications in shape, the atmos- 


The Resistance of Express Trains. Ry C. F. DENDY 
MARSHALI, M.A London : The Railway Enagineer. | 
1925. Price 20s. net 


We 


cannot say if it received any serious attention in the 


PRAIN resistance is a very old subject indeed 
days of horse-drawn “ chaldrons,”’ but no sooner had 
the steam railway appeared than the question of resist- 
ance began to attract attention. That attention has 
never relaxed, and one may count with certainty upon 
a new paper or a new article about it at least once a 
Hitherto, however, only two main aspects of 
the subject have been closely studied. They are the 
internal resistance of the train and the 
caused by the track. There third 
resistance, which increases in importance as 
augment— it In 
Germany and America some attention has been paid 
to this aspect of the problem, and in times gone by 


year. 


resistance 
element of 
speeds 


France, 


is 


is atmospheric resistance. 


locomotives with cut-water chimneys and _ pointed | 


smoke-box door were familiar objects of wonder or 
ridicule. Some still exist, but the type is not per 
petuated—at least with the object of reducing resist- 
ance—and the continual increase in the size of express 
locomotives, which has reduced chimneys to chaplets 
and diminished the relative proportions of the front 
end, tends to bring such attempts to futility. That 
air resistance is a factor of great moment we are bound 
to acknowledge, but we cannot suppose that much is 
to be gained by attacking a very small proportion of 
the total area of a train. If means of reducing the 
resistance are to be found, and when found are likely 
to be practicable, they must be sought in the whole 
length of the train and not in the front end alone. 
Readers of our correspondence columns are aware of 
the zeal with which Mr. Dendy Marshall has pursued 
atmospheric resistance, and will rejoice that he has 
Aero- 
nautical research, with some sections of which he was 
concerned during the time he spent at the Ministry 
of Munitions, has provided him with a new means of 
following up this aspect of train resistance, and in the 
volume before us he sets forth the conclusions at 
which he has arrived by careful study of all available 
records, and by mathematical examination of the 
principles involved. He does not neglect the other, 
better understood elements of train resistance, but it 
is to resistance offered by still air and by winds striking 


seen his way to present his views in a book. 








pheric resistance to trains may be materially lessened, 
enabling higher speeds to be attained under adverse 
or a substantial economy in coal con- 
sumption to be effected at a given speed. — As 
the air of a fast train is about half the 
total, the subject would be held as important, and 


circumstances, 
resistance 


worthy of investigation, as the resistance of airships, 


even if there were as many of the latter in 
use as there are express trains, or were likely to 
be within a reasonable time. Whereas thes 


Whether the conclusions at which Mr. Marshall has 
arrived may be ac« epted without reserve or whether 
they must be confirmed by actual and prolonged tests, 
we owe him a debt of gratitude tor having collected 
together a great deal of diverse matter, and for having 
presented it in a form which is at once both interesting 
and provocative His book one that be 
safely overlooked by any who interest themselves in 


is not can 


high railway speeds 
SHORT NOTICES. 

Phases of Modern Science. Published by the British 
Empire Exhibition Committee of the Royal Society, and 
sold by A. and F. Denny, Ltd. London. Price 3s. 6d. 
net This volume is the second edition of the handbook 


to the Royal Society's exhibit in the British Government 
Building at Wembley. It contains a series of short mono 
graphs by eminent men of science, and a descriptive cata- 


logue of the Exhitition. Sir Oliver Lodge is given the place 


of honour and the most space for an essay on Radiation, | 


which it would be sheer impertinence to praise. Everyone 
acquainted with Sir Oliver's marvellous power of sugges- 
tion and exposition knows what to expect—and will not 
be disappointed Sir J. J. Thomson gives article 
on the Electron, Sir William Bragg one on Crystal Struc- 
ture, and Sir Ernest Rutherford handles Electricity and 
Matter In these four theses the whole field of the new 
theories of matter 
come down to more material things, like the Interior of a 
Star, by Professor Eddington ; the Origin of Wireless, by 
Sir Richard Glazebrook ; and the Thermionic Valve, by 
Professor J. A. Fleming. These are all subjects in which 
our readers, we may assume, are technically interested. 
Interest of another kind they will feel in three essays on 
meteorological others Darwinism, the 
Man, the Human Brain, and so on. ‘Taken for 
wonderful collection of the latest 


us an 


are covered. In succeeding essays we 


questions, and on 


Ongim ot 


all in all the book is a 
views on scientific subjects by the absolute leaders of 
scence. 

Journal of the Institute of Vetals. Vol. XXXITI 
Edited by G. Shaw Scott, M.Sc. 1925. London : Institute 


of Metals, 36, Victoria-street, S.W.1. Price 31s. 6d. net. 

In previous volumes of this Journal the annual May 
Lecture has always appeared in the second issue of each 
year. This delay of over six months in publication has 
seemed to were anxious to read the 
latest of these yearly discourses. In the present volume, 
we note that H. A. Lorentz’s May Lecture 
appears in the first instead of the second volume for 1925. 
The subject of the Dutch scientist's discourse is “* The 
Motion of Electricity in Metals.” The thirteen papers 
that were read at the recent annual general meeting of the 
Institute are reproduced in full, together with the oral 
and written discussion on them. Most of these papers are 
of an essentially practical character, e.g., those on “ The 
Removal of Red Stains from Brass,”’ ‘‘ A Method of Im- 
proving the Properties of Aluminium Alloy Castings,” 


tedious those who 


Professor 


same height as the carriages and | 





‘is simply genuine air resistance. | 


| 


‘which he has attempted to bring home is that, by | 
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Comparative Tests of Commercial Copper Rod and 
‘The Effect of Grain Size upon Hardness and Annealing 
Temperature.”’ About one-half of the present volume 
consists of a complete and succinct set of abstracts of 
papers relating to the non-ferrous metals. The number of 
abstracts greater than usual, but though more 
densed they are made more accessible by a new system of 
classification—a point that will appeal to the busy man 
who has to consult this half-vearly survey of the world’s 
The mere enumeration of these 
An index, 
of the 


18 con 


metallurgical publications. 
periodicals covers eight closely printed pages 
adds the 


greatly value 


of over 10,000 entries, to 
volume 
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Rectifiers. 


No. VI.* 


IN of the increasing use of storage 
batteries for wireless purposes, &c., a good deal of 
attention has been paid of late to the theory and 
operation of small rectifiers. Messrs. H. D. Holler and 
J. P. Schrodt, of the American Bureau of Standards, 
earried out a somewhat exhaustive investi- 
rectifiers, and before describing other 
types we propose to devote some attention to this 
As these authorities believe that 
rectifier may possibly 


‘ Onseqtlence 


have 
gation on 
investigation. 
the future the electrolytic 


be developed and used more widely than in the past, | 


the investigation was devoted in a large measure to 
rectifiers of that class, 

When an alternating electromotive force of suffi- 
cient magnitude is impressed upon an electrolytic 
rectifier with a completely formed film.+ the half 
wave making the rectifying metal cathode produces 
a fiow of current ; but on the other half wave, while 
the rectifying metal is anode no appreciable current 
flows. The resultant current therefore flows in one 
direction and consists of pulsations having a frequency 
the same as that of the impressed electromotive force. 
If there is no counter-electromotive force or inductance 
in the cireuit and the impressed electromotive force 
is sinusoidal, a wave form such as that shown at (@) in 





, 


ELECTROLYTIC RECTIFIER OSCILLOGRAMS 
Fig. 45 obtained for the rectified current. The 
pulsations of current occur when the aluminium is 
cathode, as shown in Fig. 46, which represents half- 
wave rectification. of the rectified 
current may be made with sufficient accuracy with a 
permanent magnet type of ammeter. Since the 
amount of rectification refers to the proportion of 
alternating current converted into direct current, 
the most conerete expression for this relation is the 


18 


Measurement 


ratio of the average value of the current as measured 
by magnet-type to the 
mean square value of current as measured by a hot 


a& permanent ammeter root 


—ta 


As Catnode 





As Anode ~ 


Swam So 


FIG. 46 HALF-WAVE RECTIFICATION 
wire or dynamometer type of ammeter. This ratio 
may be expressed by 

DC 

AC 

When the from 
counter-eleetromotive . 636 the maximum 
degree of rectification obtainable. By combinations 
of rectifiers arranged as shown in Figs. 47 and 48 it 
is possible to rectify both halves of the waves and to 
obtain rectified current similar to that shown in 
big. 49, the frequency being twice that of the electro- 
foree. The oscillogram ()) Fig. 45 shows 
* No. V 


See the 


Average value of current 
Root mean square value of current 


is free inductance and 


circuit 


force Is 


a 
motive 


appeared August 21st 
previous article 
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full-wave rectification with four rectifiers connected 
as shown in Fig. 47. In the case of full-wave rectifica- 
tion and when there is no appreciable inductance or 
. 


‘ 


‘ ; D ¢ 
counter-electromotive force the theoretical ratio Xi 


is .905. The theoretical values of .636 and .905 
may be very closely approached. 

The actual operation of the aluminium 
rectifier does not consist simply of cutting off one half 


of each cycle, although the wave shown in Fig. 46 


single 
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FIG. 47-RECTIFIERS FOR FULL-WAVE RECTIFICATION 


is entirely due to resistance and if there is no counter- 


electromotive force. Under these conditions 





during which the valve is open 
During the period 


interval of time ft, 
Is only half of the total period 2 
ta, when the aluminium is anode, no appreciable 
through the oxide film, which 
acts a between the and 
electrolyte and the whole combination behaves lik« 


flows 


dlielectrice electrode 


| 
| 
be 
| clirect current 
the 
| 
; a condense 
The capacity of this condenser is proportional to 
| the area of the anode in contact with the electrolyte 
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FIG. 48- THREE-ELECTRODE RECTIFIER 
and is from ' 49 to '/;) « f per square centimetre. By 
increasing the area of the electrode, therefore, the 
capacity is increased and an appreciable capacity 
current flows during the anodie period, leading 
on the impressed voltage by a quarter of a cycle, as 
shown in Fig. 50, where FE. is the impressed voltage, 
[,, the rectified current, 1, leakage current, and I, the 
capacity current in the absence of inductance and 
counter-electromotive 

The electrolytic rectifier may be represented by an 
Fig. 51, where 


force. 


arrangement similar to that shown in 


“Tee Enomeen’ Swam Se, 


FiG. 49 FULL-WAVE RECTIFICATION 


a double-pole switch S operates in synchronism with 
the supply. Contact through the 10-ohm resistance 
represents the valve when open and contact through 
the 500-ohm resistance in parallel with the 2 wf 
condenser represents the valve when closed. Careful 
adjustment of the switch contacts to give the proper 
time interval produced a rectified current as shown 
at (c) in Fig. 45, which is almost identical withr that 
shown at (d) in Fig. 45, for an electrolytic rectifier. The 
impressed voltage in the former case is shown by the 
lower curve and in the latter case by the upper curve. 





may be approximated if the impedance of the cireuit | 


Ava. 28, 1925 


The similarity between these two oscillograms show 
that the operation of an electrolytic rectifier is 4 
process approximating that indicated in Fig. 51, i, 
which the valve when closed acts like a leaky ex, 
denser 
The degree of rectification or the ratio 
Teduced by enlarging the exposed area of electrod; 
in other words, by reducing the current density unc: 
given conditions. Since the capacity is proportional 
to the frequency, the ratio D C/A C is less at highe: 


frequencies. The effect of electrode area, and therefo 


Valve closes 


Ic 


Valve opens 


Tre Encinten Swain S. 


FIG. 50--RELATION BETWEEN VOLTAGE AND CURRENTS 
the effect of capacity, is clearly showa by compari: 
| the oscillogram (d), Fig. 45, for a rectifier having an 
of 20 square 
with that shown at (@) in Fig. 45. 
relates to the rectified current of an 
rectifier having an electrode area of 2 square cent 
metres, the rectification in this 

cally complete. The effect of 


centimetre 
The latt 
aluminiun: 


| aluminium area about 


ease being pract 


a 2 4 f condense: 





the | 


the ] 


jin parallel with the rectifier having a small area 
| shown at (a) in Fig. 52. 

| 

In addition to the capacity current I. which flow 


when the valve is closed, a direct-current [, usual! 


10 fr 


| | 2mf 
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ARRANGEMENT FOR DEMONSTRATING THE 
OPERATION OF A RECTIFIER 


FIG. 51 


| called the leakage current, also flows, its magnituck 
depending upon the impressed voltage, the area anc 
| the completeness of the oxide film. This leakag: 
current is the result of the impressed voltage upon 
| the resistance of the anode film, and is in phase with 
the impressed When a battery is being 
| charged the voltage impressed upon the anode film 
| is equal to the sum of the line voltage and the battery 
| voltage ; thus the voltage which the film must with 
stand increases with the battery voltage. For thi 
| reason the leakage current increases with the batter 


voltage. 


voltage, and since the l« akage eurrent tends to breal 


wl\ NAN 
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FIG. 52 OSCILLOGRAMS SHOWING LEAKAGE AND 
CAPACITY EFFECTS 


down the rectifying film, the endurance of the film 
and the life of the rectifier are likely to be reduced by 
charging too many cells. The voltage across the 
rectifier is very much greater when the valve is closed 
than when it is open. 

The oscillogram (b)—-Fig. 52—shows considerable 
leakage current without any appreciable capacity 
current, while the oscillogram (¢c)—-Fig. 52— shows a 
leakage current and capacity current. The latter 
leals on the impressed electromotive force by a 
quarter of a period, whilst the leakage current is in 
phase with the impressed voltage. Since the values 
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I, and |, both decrease with a reduction in the anode 
area, the theoretical value of D C/A C (i.c., .636) may 
practically be obtained, if the electrode area is made 
mall and the impedance of the circuit is made up 
entirely of resistance ; in other words, for maximum 
rectification the current density must be high. The 
curves shown in Fig. 53, due to Zenneck, show the 
effect of current density upon the degree of rectifica- 
tion for freauencies of 50, 4000 and 10,000 cycles for 
with of 3.1 square 
will be perceived that at high 


rectifier area 
entimetres, and it 


frequencies the current density must be considerably 


in aluminium an 


50. 
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FIG. 53- RELATION BETWEEN CURRENT DENSITY AND 


RECTIFICATION 


higher than at low frequencies to obtain any appreci- 
rectification While the degree of rectification 
is higher the high-current densities, the I? R 
is concentrated on asmall area, and the temperature of 
\ rise In tempera- 
ture results in more rapid deterioration of the oxide 


at loss 


the rectifier is thereby increased 


film, and consequently poorer rectification and less 
endurance 

Attempts to produce a practical electrolytic rectifier 
the prevention 
and have resulted in 


have been directed mainly towards 


of a harmful rise 


sith —e— 


Ovrect 


FIG. 54 CONNECTIONS FOR RECTIFIER AND BATTERY 


im temperature ’ 


Current 
~ 





various shapes and sizes of electrodes and coutainers 
to produce maximum cooling effect. To charge a 
battery the rectifying electrode must be connected 


to the positive terminal of the battery——as shown in 


Fig. 54- and the impressed electromotive force must 
exceed the sum of the battery voltage and the counter 
electromotive force of the rectifier to obtain any 


rectification ; if the impressed voltage is less than this 
amount only a capacity current will flow——as shown in 
where the upper curve represents the im- 


When the applied electromotive force 


(a) Fig. 55 


pressed voltage. 





FIG. 55 OSCILLOGRAMS SHOWING CAPACITY CURRENT AND 
IMPRESSED VOLTAGE EFFECT 


slightly exceeds the counter electromotive force of 


the battery and rectifier a slight rectification is 
obtained——as can be seen by the small peaks in phase 
with the voltage in the oscillogram (b)—Fig. 55. 


When, however, the applied electromotive force con- 
siderably exceeds the total counter electromotive 
force, a rectified current of the usual wave form is 
obtained—as shown at (a) in Fig. 45. The counter 
electromotive force when the aluminium is cathode is 
called the minimum potential and amounts to two or 
three volts. 





Fifty Years’ Evolution in Naval 
Architecture and Marine 
Engineering.* 


By Sir ARCHIBALD DENNY, Bart., F.R.S.E., LL.D. 
Tuts section of the British Association covers the whole 
vast field of engineering, but I propose to limit my survey 
to accord with the title [ have chosen. I can do no more 
then than note the milestones on the fifty-year road and 
the landmarks, and must deny myself the pleasure and 
resist the temptation of straying down side roads, pausing 
only on the main road to admire the changing landscape. 
Let us start with Marine Engineering, where the evolu 
tion has been positive and fairly well defined. After Watt's 
imvention of the separate condenser, many years elapsed 
the step——the introduction of 
the compound steam engin This was natural, as steam 


too low to make compounding profitable. 


bofore next considerable 
pressures were 
lhe first record LT can find of compounding was John Elder's 

Brandon in 1854, and progress thereafter was not very 
rapid ; but when T began my apprenticeship, in 1876, the 
old box boiler had been replaced by the now highly appre 
elated Seotch circular supplying steam 
to two-cylinder compound engines at about 60 Ib. pressure 


return-tube boiler, 


It was not then found profitable to carry more than about 
25in. of vacuum 

A. 
Lection reasons, 


while in the mercantile marine, for screw ships, the vertical 


rf the 
horizontal machinery was not une 


in Navy, for pro 


marine engines 


to types 
ommon, 


type was practically universal In paddle steamers for 
river and coast rvice, of which there were many, the 
beautiful oscillating engine, which had the advantage of 
taking up little room lengthwise, was still built; but the 
diagonal engine was more common, either with single 


| cylinder and haystack boiler or compound two-cylinder. 


teturning to sea-gomnmg vessels, the Propontis, a vessel 


| built in 1864, was re-engined at Fairfield with triple-expan- 








sion three-crank engines designed by the late Dr. Kirk in 
1874, with working at 150 Ib. but the 
boilers, Rowan’s water-tube, proved unsatisfactory, and 
in 1876 new Scotch boilers of 90 lb. pressure were fitted. 


boilers pressure ; 


successful triple-expansion three-crank 


The first really 

job, the Aberdeen, was built in 1880 by Robert Napier 
and Sons, and fitted with engines and 125 lb. pressure 
boilers designed by Dr. Kirk The re-engining of the 
Propontis, however, marked the opening of a new era, 


which only developed slowly at first, owing in some measure 
to the then rules for the thickness of the boiler shells and 


furnaces. In 1883 the late Mr. Walter Brock designed and 


fitted two-crank four-cylinder tandem triple-expansion 
engines to the sister ships Arawa and Tainui, for the 
London-N Zealand service 





step was the introduction of the Parsons 
turbine 


at 
first 


The next 
turbine My with 
was in 1890, when a small one driving an electric dvnamo 
was fitted on board of the Duchess of Hamilton, on the 
Clyde. It was a tiny plant, the turbine driving the dynamo 
direct at 10,000 revolutions, and was not very economical, 
but as it was only rarely used, on evening cruises, that did 

It was, however, a forerunner of that 
ermitting the economical use of the low 


ore 


connection the Parsons 


not matter much 
great invention, | 
end of the pressure curve which could not be efficiently 
the reciprocating engine, thus improving the 
of the steam engine, apart altogether from the 
other advantages of freedom from vibration troubles and 
the increased speed of ship which could be obtained through 


used in 


economy 


its light weight per indicated horse-power 

None can forget the tremendous interest created by the 
appearance of the 34}-knot 100ft. Turbinia, at Spithead 
Review 1897 1 felt that here was the engine we had 
been looking for to use fast cross-Channel work, and 
it was a great gratification when Sir Charles Parsons and 
Captain John Williamson arranged with my firm that we 
should join in a venture to build and run a Clyde river 
the King Edward, put on 
service in the spring of 1901, was the result-—the first com 
mercial turbine Before that. 1898, the 
Parsons Marine Steam Turbine Company received an order 
from the Admiralty to build the Viper, whose hull was 
built by Messrs. Hawthorn, Leslie ; and Messrs. Armstrong, 
Whitworth, on their own account, built the Cobra, engined 
by Parsons. 

There was no method of indicating the turbines at that 
date, and, Sir Charles was able, from theoretical 
caleulations, to a close estimate of the shaft horse- 
power, it was very desirable to get it accurately on trial. 
To measure the torsion of the shaft was the natural way, 
and we made the attempt in the Queen Alexandra, which 
was put in service in 1902, by means of a telephone and 
contacts on the shafts a considerable distance apart. This 
had been tested on a works shaft at about 200 revolutions 
with success, but at the higher revolutions on the Queen 
it was not at first very successful. Thereafter, an induction 
method, with permanent magnets and coils, designed by 
Mr. Chas. Johnson, was used for some time with success, 
but when tried in T.B.D.s, with their light and narrow 
hulls, the very slight change of form which sometimes 
occurred in a sea-way was sufficient to upset the arrange- 
ment, which depended for its success on a very small clear 
ance between the electric coils fixed to the hull and the 
sharp permanent magnets fixed on the shaft. The Hopkin- 
son—Thring instrument, using only a short length of shaft, 
with mirror and light arrangement, was much employed ; 
and, using likewise a short length of shaft, Edgecombe 
constructed an averaging electrical meter, which had the 
great advantage of requiring only one reading even on a 
reciprocating engine shaft. There are now several types 
of meters available which can be used with confidence ; 
some such instrument is essential with a turbine, and very 
desirable with a reciprocating engine, whether steam or 
internal-combustion 

The earlier turbines were all fitted as direct drives and 
hence to vessels of fairly high speed, when the revolutions 
were not too low to spoil the efficiency of the turbine nor 
so high as to spoil the efficiency of the propeller. But from 
the first it was felt that some means of gearing down the 
propellers,was absolutely necessary ; Sir Charles Parsons’ 
conversion of the Vespasian in 1909 from reciprocating to 


steamer fitted with turbines ; 


however, mm 


while 


ive 


* British Association Meeting at Southampton. Presidential 
address to Section G—Engineering. Abridged. 
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geared turbine gave the answer required and marked 
another new era. This was quickly followed by the partial 
gearing of the Badger and Beaver T.B.D.’s for the Royal 
Navy, and the complete gearing of the Normannia and 
Hantonia for the South-Western Railway Company's 
Southampton —Havre services, so well known in this district 
built under the advice and to the design of Sir John Biles 
by the Fairfield Company. 

In 1897 Dr. Diesel began developing his internal-com- 
bustion engine, depending for the ignition of the charge of 
heavy oil not on electric sparks, hot tubes, or bulbs, but on 
the heat gencrated by compressing the air charge It took 
some considerable time to get over the initial mechanical 
difficulties, and to decide the scantiings and 
quality of the material to be used in the cylinders and other 





nec essary 
parts, and there were some regrettable accidents due to 
explosion orey linders. 

1 would draw attention to the tmroense developments 


which have taken place in this direction Initially the 
greatest progress was made with this type of engine on 
the Continent. My information is that the first succeesiul 
ocean-going motor ship was the Vulcanus, built in 1911 


by Werkspoor of Amsterdam, for the Anglo-Saxon Petro 
lew Oil Company, while the first completed in this country 
was the Jutlandia, built in 1012 by Barclay, Curle and Co 
While this country may have been slow at first in taking 
up the Diesel, she cannot now be blamed for lack of interest 
and while many of the builders of this type 
such, for 


and initiative, 
are licensees of foreign patentees, certain types 
example, as the Doxford and the Cammell Laird-Fullagar 

wre purely English. Another purely English one which, 
being a combination of steam and oil, is exceptionally 


interesting—is the Still engine, of which that on the Dolius, 


built by Messrs. Scott, of Greenock, for Messrs. Alfred 
Holt and Co., of Liverpool, has been successful. The first 
double-acting four-stroke cycle marine engine in this 


country was developed at the North-Eastern Marin 

Whilk 
vessels direct driven, to the slow cargo boat with gearing, 
the Diesel started in the slow cargo vessel and is developing 
towards the faster liner, of which the Aorangi of the Union 
Steamship Company, of New Zealand, built this year by 
the Fairfield Company, is, at the time I am writing, the 
most notable example. 

In the early days of my 
were much troubled by boilers strained in getting 


the turbine developed from the fast passenger 


marine ongineers 


up steam 


experience, 


or by collapsed furnaces due to deposits of lime, salt, or 
other matter mixed with oil, even at the lower pressures 
At the higher pressures this collapsing of furnaces hecarr 
so serious that one found a special department attached 
to many ship and engine-repairing firms for the express 
purpose of setting up buckled furnaces. Perhaps no one 
in those early days was more assiduous in searching for cures 
for those troubles than the late Mr. James Weir. Beginning 
with his hvdrokineter for circulating the water during the 
of getting rid of strained boilers, he 
also tackled on chief causes of boiler corrosion, bi 
gas extraction But this 
for the fiy-wheel pump could not 
water; this his well 
The careful filtering of the 
ot evapo 


up 


steam, thus 
of the 
air end 


raising 
feed-heater and 

brought new trouble, 
pump the solid airless 
known straight pump. 
feed-water to eliminate oil and dirt and the use 
rators for the supply of fresh water-for ** mak« 
also notable advances. 


his 
brought in 


line 
were 


are now several designs which lead 
to more compact and Still we 
have trouble with leaky tubes, an undersirable thing when 
used, especially small-tube boilers. 
The composition of the metal tubes was frequently blamed 
for these perforations, but a new theory is that it is due 
to a kind of water-hammer action arising from eddies and 
whirlpools generated in the circulating water forced to 
enter and leave small blunt-ended tubes. One remembers 
the research of Sir Charles Parsons on the excessive corro 
sion of the propellers of the Mauretania, which he proved 
to be due to a similar action 
actually to cut away the metal. 

In no direction has advance been greater than in the use 
of electricity on board ship. In 1884 the Arawa and Tainui 
were fitted with incandescent electric lighting with stand- 
by oil lamps, as was, indeed, always done for some years 
thereafter, because of liability to failure of the electric 
plant. What developments there have been since then 
Instead of the feeble 20 kilowatts, hundreds of kilowatts 
are now in use on a vessel of the same size, and the current 
is used not only for lighting, but for ventilating, local heat- 
ing, cooking, and for driving small machinery of all kinds, 
including frequently many of the important engine-room 
auxiliaries ; in fact, in some vessels practically all the 
auxiliaries are driven by electric motors. 

In types of boilers the development has gone from the 
old box form with safety valve opening inwards to prevent 
them collapsing when cooling, to the well known and most 
extensively used Scotch marine circular boiler with return 
tubes. But always there were inventors working at the 
water-tube boiler, and several were constructed which 
proved successful. The Haystack was an carly example, 
and those of Yarrow, of Thornycroft, and of Babcock and 
Wilcox may be named as types. In my own experience 
Yarrow and Babcock have each been used in fast cross 
Channel steamers with absolute success, and, apart from 
the great user of water-tube boilers, the Royal Navy, water- 
tube boilers are being used increasingly in oversea merchant 


In condensers there 


economical conditions. 


water-tube boilers are 


water-hammer sO severe as 





ships. 

Superheating of steam was early recognised as a very 
desirable thing, but it took many years to produce a reliable 
superheater, and then there were lubrication and other 
difficulties in reciprocating engines which had to be sur- 
mounted. In the case of turbines certain of these difficulties 
were non-existent, and turbines are peculiarly suited to 
the use of superheated steam. 

Another economical advance is pre-heating of air, which 
is now being pushed much further than ever, but with which 
the name of Howden will always be associated. Stage 
feed-water heating is also being very fully carried out, 
which you will hear of in detail from Mr. Stanley Cook. 

Fuel-oil firing of boilers has been very largely adopted 
in steamships, with a marked gain in speed and, when oil 
is marketed at certain figures, with economy of cost as 
compared with coal, not only on account of its relatively 
smaller weight consumption, but on account of the reduced 
crew required and the more regular speed obtained, hence 
shorter time at sea. But in considering the relative advan- 
tages of steam- and motor-driven ships one must remember 
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that an oil-fired steamship, in the event of oil soaring in 
price, may be converted to coal burning, while in a motor 
ship the owner has not that option. 

As to powers developed by the main engines in any one 
steamship, from the 2—-3000 indicated horse-power in good 
class passenger ships of 1875 to the 75,000 indicated horse- 
power we now find in the most powerful merchant ships, 
or of over 140,000 in naval vessels, is a stupendous step. 

Turning now to the ship herself and to naval architecture. 
Dimensions: Mr. King read a paper at Philadelphia, 
U.S.A., m 1912, in which he divided ships into three 


Lroups 


(A) Atlantic passenger ships—the longest ships. 
(B) Passenger ships on all other routes. 
(D) Cargo ships. 


He obtained from the owners and registry books par- | 
ticulars of thousands of ships, and plotted them on dia- 
grams on a base of years and with lengths of ships as 
ordinates. From these diagrams he concluded that the 
growth of ** the largest ships in the world ” might be fairly 
represented by straight lines in each group ; that Group A 
ships grew at the rate of 66ft. in ten years, and Group B 
50tt. in ten years. He observed, however, that after 1897, 
special vessels in A—viz., the fast Atlantic ferrv—grew 
much more rapidly, at the rate of 150ft. in ten years. For 
cargo vessels D the rate of growth was about 30ft. in ten 
vears. 

Taking Mr. King’s A line, in 1875 the longest ship was 
about 475ft., while, owing to the above mentioned offshoot 
of the Atlantic ferry boats, in 1912 it was round 900ft. The 
Majestic, the present longest ship, is 915.5ft. Reading 
from the B line, in 1875 the longest ship was roundabout 
425ft. In 1912 it should have been 610ft., but was actually 
570it., and he remarks in explanation that “* one of the 
usual pauses was occurring.”” The Oronsay, on the Aus- 
tralian trade, is the present longest B-line boat at 633. 6ft. 
The Empress of Canada, on the Pacific, is 627ft. long. As 
to cargo ships—general traders—in 1875 a 3000 deadweight 
carrier was a large ship; the more usual size was 2000 
2500 tons. Now, 7000 to 8000 tons is the ordinary size, 
10,000 tons is not uncommon, and many exceed that latter 
deadweight. 

In dealing with the growth in breadth of ships, Mr. King 
remarks that about 1875 the fashion in passenger ships 
was about ten beams to length, but that after 1880 pro- 
portionate breadth became rapidly greater. An analysis 
of data available to me confirms this view, and that it is 
not now uncommon to find a proportion of eight beams 
to length, or even seven and a-half. 

As to proportionate depth to length, that is difficult to 
trace, as number of decks, type of superstructure, and 
style of ship has varied so much ; but I think 1 can trace a 
proportionate diminution in main hull depth to length from 
about 1875 till 1895, but the proportionate depth seems to 
be rising since then. 

The draught increased along with the increase in length, 
and the ports were constantly improved in depth, while 
new dry docks and floating docks kept pace. Perhaps no 
better example can be given than the port of Southampton, 
with its “* longest in the world” floating dock, of which 
we shall be hearing during these meetings. 

In the earlier days of steamships the first-class were in 
a poop, and the accommodation was very much in the 
style of the old sailing ship—a row of cabins at each side 
with the dining tables in the centre. There was no separate 
lounge, writing-room, or smoking-room ; when meals were 
over the dining tables were cleared and the room became 
a writing room or lounge. Smoking was not allowed there, 
but a piano was sometimes installed. There was an open- 
ended bridge and a forecastle, where the officers and men 
were accommodated. Gradually, in later vessels the poop 
joined the bridge, and then the bridge joined the forecastle, 
and the vessels became awning deckers or spar deckers. 
A medium-sized passenger steamer on which I made a 
short trip when she was delivered in the autumn of 1874, 
was a spar decker and her passenger accommodation was 
arranged as above. The captain’s cabin was in the com- 
panion house aft, the officers and engineers in a deck house 
just abaft the engine-room skylight, and the ship’s offices 
were in a bridge only 44ft. long ; she was otherwise a flush 
decker ; the crew were below the spar deck forward. Then 
in later ships forecastles again appeared, and midship 
houses developed into bridge houses; then poops were 
fitted, to go once more through the same programme. 
Thus, as size increased, deck after deck has been added, 
until in the largest vessels the old names of bridge, upper, 
main, lower and orlop no longer suffice, nor are they truly 
descriptive, and the decks are lettered A, B, C, D, &c. 

The third-class, or emigrants, of the ‘eighties were packed 
two at least in a height and in blocks of dozens, having in 
many cases to crawl in over the end of their bunks. Now 
they have two, three, or four-berther state rooms with 
many comforts which were absent from the first-class of 
an earlier date. 

The navigating bridge of a modern high-class steamer 
is an inspiring sight, with Gyro compass probably fitted 
with an automatic quartermaster, ** tell-tales ”’ from the 
engine-room giving the revolutions of the engine and the 
direction of turning, similar ** tell-tales ’’ to the rudder head 
showing the angle of the tiller ; the steering gear, now fitted 
aft, is controlled by a *‘ telemotor,”’ first invented by A. B. 
Brown, of Edinburgh ; wireles< rooms, wireless direction- 
finder, and it may be underwater microphones for finding 
the position from underwater land bells; probably an 
outfit of telephones communicating from the bridge to 
the various chiefs of departments ; automatic indicators 
showing the water in all holds and ballast tanks, and means 
for closing all water-tight doors below deck in event of 
fog or collision. 

| have said nothing about sailing ships, because their 
evolution has been, so to say, backwards ; they are rarely 
built now. And yet I could unfold a tale of past achieve- 
ment, for Messrs. MacMillan, ef Dumbarton, built many 
tine sailing vessels, and I would remind you that Dumbar- 
ton was the birthplace of one of the most famous tea 
clippers, the Cutty Sark. Her builders, Scott and Linton, 
failed she was completed, and my firm had the 
honour of finishing and rigging her. 

\ most interesting and important type of special trader 
is the bulk-oil carrier or oil-tanker, which has developed 
quite a special technique in design, construction, and fasten- 
ings. Originally oil was carried in cases, but, starting with 


before 











quite small bulk-oil carriers, we now find oil tankers among 


the mammoth deadweight carriers of to-day. Bulk grain, 
coal, and especially ore carriers, involve also quite special 
considerations in stability, and strength to resist concen 
trated loads in the last mentioned, of which type the highest 
development is to be seen on the Great Lakes of North 
America. The construction of sailing ships having practic 
ally ceased, interest in propulsion by wind force was revived 
recently by the appearance of a ship fitted with Flettner 
rotary cylindrical sails, if one may use such a term. 
Flettner is the inventor of a most ingenious rudder, where, 
by using a small auxiliary rudder attached to the after 


Mr. | 


is not due to actual casualties—-the figures fo; 
a decrease of 53,900 tons for steamers ari) 
motor ships—but to the large amount of tonnage broken 
up during 1924, viz., 1,326,134 tons. This tonnage exceed 
the similar figures for 1923 by 185,927 tons, and is th« 
highest ever recorded. The tonnage of ships owned in 
Great Britain and Ireland which broken up, di 
mantlod, &c., during 1924, amounted to 261,575 tons. 
The number and tonnage of ships of all nationalitix 

lost, &c., during the last ten years are a 


Increase 


which show 


were n 


broken up, 


| follows 


edge of the main rudder, a large ship can easily be guided | 
by a man-handled steering gear without the use of steam. | 


Neither of these inventions, however, is as yet in general 
use. 

Other vessels of special design are yachts ; train 
ice breakers; shallow-draught fitted with 
wheels, stern wheels, tunnel screws, vane wheels, or even air 
screws: meat carriers and cable-laying steamers. 

Nor have I touched on the design and development of 
vessels to navigate in the air or under the sea. In the 
opinion of many the former are bound to take the place 
of certain types of ordinary sea-going vessels ; the latter, 
| think, will always be confined to warfare. There is then 
no lack of opportunity for the skill of the naval architect 
and the marine engineer in the further development of 

‘specialities,’ many of which have had their inception 
during the last fifty years. 

For the present there is not, I believe, much designing 
of the monster North Atlantic ferry boat, which by Mr. 
King’s paper should by now have attained a length of over 
LOOOft. ; vessels of 5-600ft. are the most frequently built 
now, with plenty of passenger accommodation, a fair pro 


Lerries ; 


vessels 


portion of paying deadweight, and a speed which is moder 
ate for their length. 

I have hardly referred at all to the tremendous changes 
which have taken place in the Royal Navy ; that in itself 
would take more time than | have at my disposal. 

In research, to no two men are we more indebted than 


side | 





to Dr. Wm. Froude and his son, Mr. R. E. Froude, for the 


experimental work done by them on ships’ resistance and 
screw propellers. The British Association in 1868 appointed 
a Committee to consider stability, propulsion, and sea 
going qualities of ships, and of that Committee Dr. Froude 


was a member, the others being Merrifield,, Galton, and 


Rankine. The Committee recommended experiments on 
actual ships, but Dr. Froude dissented and gave it as his 
opinion that model experiments were of value and were 
much cheaper to carry out, describing some he had made 
in 1867. 
then Chief Constructor, the Admiralty agreed to bear the 
cost of the construction and the working costs of the tank 
at Chelston Cross, Torquay. This tank started work 
1871, Dr. Froude acting as chief, and he gave his services 
gratuitously as long as he lived. On his death Mr. R. E. 
Froude took over charge, continuing and expanding his 
father’s work. The results were freely communicated by 
him, with the full consent and encouragement of the 
Admiralty, to the Institution of Naval Architects in a 
series of valuable papers. The Torquay tank was ulti 
mately dismantled and transferred to Haslar, where the 
From the Froude tanks great 


good work is continuing. 
benefits have flowed. 
There are now, besides the Government tank at Haslar, 
the following Froude tanks in this country in the order of 
age :—Denny (Dumbarton), Brown (Clydebank), William 
Froude (Teddington), \ MK kers (St. Albans), and Parsons’ 
have also a smaller open-air tank at Newcastle: that 
six ; and there are in Italy, Germany, France, Sweden, 
Russia, Austria, Japan, and the United States other eleven, 
a total of seventeen, and it may be claimed that tanks have 
had than any other 
means considers the 
non-ferrous metals, 


is 


on design 
when 


and 


more far-reaching effect 
of And vet, 
research ferrous 
that claim may be disputed. 

You are all aware of the attempts to standardise the 
design of ships and their machinery during the war. In 
in any 


research. one 


earried out on 


my opinion, that was not the wisest proceeding ; 
case, | do not believe that standard designs such as were 
carried out at that time are suited for peace times. But, 
if we are to maintain our national supremacy, I am a firm 
believer in standardising details in ships and machinery. 
The first work of the B.E.S.A., when it was established 
in 1901, was the standardising of ships sectional material. 
Order was thus brought out of chaos, the number of stan 
dards, sections of all kinds and sizes, was fixed at 175, and 
the steel makers reported that a saving of at least 5s. per ton 
was the result. <A revision in 1918 reduced the standard 
sections to 115. A recent piece of work of the B.E.S.A. 
is the standardising of the tail shafts of ordinary cargo 
vessels, which standards may also be applicable to many 
The taper of the shaft to take the pro 


passenger ships. 
It can easily be seen what a saving 


peller boss is also fixed. 
this would mean in the case of damage at a distant out 
port, where, were these standards adopted, only a few 
spares need be kept, or even the spare of one steamer could 
be used for another with the same diameter shaft, and 
thus in the case of damage the present long delays im an 
out-port waiting for replace parts would be avoided. 

I have done what I could to insure chronological accuracy 
in preparing this address, but, from the difficulties I 
encountered in inquiries, I am conscious that there 
may be certain errors. It is sketchy, I admit, as the change 
and progress during the last fifty years has been so colossal 
that one cannot within the limits of such an address do 
more than glance at the phases of the evolution. 


my 
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Wreck Statistics 


Tue statistical swomary of ships totally lost, broken 
just published by Lloyd's Register, 
reduction in the mer 
» 1016 ships, of 


up, condemned, &c., 
shows that during 1924 the gross 
cantile marine of the world amounted t« 
1,857,679 tons, excluding all ships of less than 100 tons. 
Of this total, 777 ships of 1,614,662 tons were steamers 
and motor ships, and 239 of 242,017 tons were sajing 
ships. ‘These figures, compared with those for 1923, show 
an increase of 157,792 tons as regards steamers and motor 
of 16,892 tons for sailing ships——the 
140,900 tans. This total 


ships, but » 
net increase for 1924 being 


In 1868—9, on the suggestion of Sir Edward Reed, | 








Steamers and 


motor ships Sailing ship 


Pons Tons | 


92 1,893,718 


Steamers an 


motor ships Sailing: shup 


ons (het 
57.516 
139,600 
o02.440 
69,744 


The statistical tables, which it may be noted have bee 
prepared in such a manner as to facilitate cComparisor 
between the principal maritime countries of the world 
exhibit interesting data as to the relative frequency of the 
different kinds of casualty, which conclude the extstenc: 
of ships Strandings and which 
the term the 
prolific of disaster. To casualties are 
butable 50 per cent. of the losses of steamers and 
ships, and 50 per cent. of sailing ships. Cases of abandoned, 
no dou, frequently 
and, if 


per cent 


kindred casualties are 


‘wrecked ’ most 
attri 


motor 


comprised under are 


cause such 


foundered and missing ships are, 
more or less similar in the 
they taken collectively, 


of steamers and motor ships and 36 per cent. of the sailin 


circumstances of loss ; 
be they comprehend 27 
ships removed from the mercantile marine curing 1024 
owing to casualty 

Of course, a large 
removed from the merchant 
what may be called a natural end, being broken up, dis 
mantled, condemned, & for known to be 
consequent upen casualty or stress of weather. During 
1924 the ships so broken up, condemned, &c., amounted 
to than per of the tonnage of the 
steamers and motor ships and 62.45 per cent. of the sailing 
ships included in the tables under review 

One of the tables the number 
steamers and motor ships of ali nationalities lost through 
1902, exclusive of ships 


proportion of the tonnage annually 


flects of the world comes to 


reasons not 


no less 72.73 cent. 


shows and tonnage of 
marine and war casualties since 
broken up, condemned, &c., not in consequence of casualty 
or stress of weather. This table gives for each country the 
percentage lost of the total tonnage owned. Excluding 
the five war 1914-18, the everage percentage of 
loss of steamers and motor ships belonging to Great Britau 
and Ireland during the remaining eighteen years amount> 
to less than | per cent. per annum of the tonnage owned. 
The percentage for the year 1924 is 0.57. 


vears 





COAL DUST EXPLOSIONS IN MINES. 


United States Bureau of Mines is using every means 
* dusting 


Tu 
at its command to encourage 
for the prevention of ex plosions in coal mines 
of the activities of the Bureau and other 
reported in February last that 42 American coal mines 
had adopted the dusting method A wide extension of 
coal mine dusting demands a very considerable tonnage 
of dusting material, and the discovery of a source of supply 
is one of the first problems that confronts the coal mine 
Several factors enter into the question. In the 
first place for the better observation of the accumulating 
coal dust, and so as not interefere with illumination, 
light in colour. Then, again, to safe 
he low in silica, 


wider use of the 


Asa result 


agencies, if was 


operator. 


to 
the dust should be 
guard the miner's health the dust must 
while the price must be very moderate or the cost of dusting 
will be prohibitive. Coal mine roof shale is widely used 
in England, but most American roof shales are too sandy 
for the purpose, and, therefore, coal mines in that country 
have, for the most part, to seek outside sources of supply. 
The Bureau points out that limestone, gypsum, and anhy- 
drite are materiais that admirably fulfil the necessary 
conditions imposed, and limestone in particular is widely 
distributed in most of the coal-mining regions. 

In order to assist coal-mine operators in obtaining the 
hecessary rock dust, the Non-metallic Experiment Station 
of the Bureau of Mines, at New Brunswick, N.J., has pre 
pared a report with a series of fifteen maps indicating the 
positions of limestone quarries and gypsum mines that 
may supply the desired materials. The maps cover the 
chief soft coal mining regions of the country. There are 
indicated on each map the active coal-mining regions, and 
also the limestone quarries and gypsum mines that have 
been developed in districts near the coal mines. As graphic- 
ally presented on the maps, hundreds of sources of supply 
are available, and their positions are within easy distance 


of most of the active coal mines. 
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Hydraulic Turbines for New Zealand 


\ HYPRO-ELECTRIC plant has recently been installed at 
Christmas Creek, New Zealand, for the purpose of supply- 
ing Westport, some 7 miles distant, with electricity. It 
two similar turbines built by Gilbert Gilkes 
and Co., Ltd., of Kendal, England, which are supplied by 

single pipe line, 18in. diameter and about 1650/ft. long. 
Each turbine is designed to develop a maximum of 208 
horse-power on a net fall of 410f[t., when running at 1000 
Alternators, supplied by Metro- 
are coupled direct to the turbines 


Hnprises 


revolutions per minute. 
politan Vickers, Ltd... 


They generate at 440 volts. 
The turbines are of the Gilkes patented Turgo ”’ 
upulse type, which is somewhat similar to the Pelton 


pe, the power being obtained from a jet impinging on a 
In the “ Turgo 


de of an angle to the wheel, and discharges on the other ; 


imner. ’ wheel the jet impinges on One 








hilst with a Pelton wheel the axis of the jet lies in the 
ine of the wheel-—-Figs. l and 2. The capacity of this ty ya 
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wheel is claimed to be four to five times as great as that 


a Pelton wheel of similar dimensions. The efticiency of 
turbine is also said to be appreciably higher, 


to low 


rurgo 


ially at part gate, mainly owing its very 


esper 
vindage losse s 
Each of the machines is fitted with a gun-metal runner 
ist In one piece, keyed to a steel shaft, and carried between 
roller The slight end thrust brought about by 
the jet being set at an angle to the wheel is taken by a 


bearings 


single thrust ball bearing, fitted in one of the cast iron 
housings supporting the roller bearings. The runner is 
enclosed in cast iron case, split on the horizontal centre 


line, and water throwers are fitted where the shaft passes 
the The 
coupling connecting the turbine to the alternator is of the 


through case, to prevent any escape of water. 
pin flexible type 

The jet is formed by the water passing through a circular 
nozzle A Fig. 5 In the centre 
metal spear B, which by moving in or out varies the siz 
of the jet 
Admiralty bronze rod C, and is, as will be observed, sup 


of this nozzle is a gun 


in the ordinary way The spear is fixed to an 





load thrown off, the momentary rise in speed has been 
found to be between 14 and 2 per cent. above normal light 
load speed. These machines are not fitted with any 
fly-wheel 

A cast iron plate N fixed on the shaft forms the main 
body of the governor; attached to it is an aluminium 
circular cover O, partly enclosing the mechanism, and on 
to the front of this is fixed another cover P, which makes 
an oil-tight casing for the working parts. Fig. 3 shows the 
aluminium cover removed, and Fig. 4 shows the governor 
completely assembled. Two levers, hinged on the iron 
plate, support the weights, which tend to move outwards, 
owing to centrifugal force, against the resistance of two 
compression springs. These springs are kept in position 
by a long bolt, the nuts on which are tightened down on to 


the governor casing to form an oil-tight joint. The motion 


of the weights is transmitted through crossheads and 
two sliding rods Q and Q' to the governor sleeve L. The 
rods slide in gun-metal bushes fixed in the casing. The 


sleeve is of the ball bearing type, containing a single 
thrust bearing, and the thrust is kept in one direction only 


by means of a tension spring, which is not seen in Fig. 4. 
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FIG. 5 ARRANGEMENT OF THE 
All the working levers im the governor are fitted with 
hardened steel pins and bushes, and are continuously 
lubricated Inside the governor casing is a stationary 
scoop supported by a pillar from the outside As the 


the scoop picks up oil from the outer 
periphery through with 
sufficient force to carry it right across the casing. The 
rotating portions of the governor catch this stream of oil, 
distributing it in every direction. 

The speed of the plant can be varied while it is running, 
either by hand, or electrically from the switchboard \ 
view of the mechanism by which this result is obtained is 


governor revolves, 


and delivers it a small orifice, 


shown in the lower left-hand corner of Fig. 3. The governor 
and deflector have complete control of the speed of the 
turbine, the 


which is fitted to the branch pipe 


and at same time operate a water economiser, 
The economiser regulates 
the quantity of water to suit the various loads, a separately 
driven pump providing oil pressure to operate it 

Cast on to the branch pipe is a bracket supporting the 
evlinder R Fig. 5. The rod C 
branch pipe through a gland and into the oil 


economuiser 


out of the 


spear Passes 





from quickly closing the nozzle and causing a dangerous 


water-hammer in the pipe line. This is, of course, purely 
an emergency device in case of accident. The oil, dis 
charged through the piston valve to the front side of the 
economiser piston, returns through a pipe to the oil sump. 

Because of the water pressure on the spear head and 
the effect of the large spring X pushing on the front of the 
economiser piston 8, there is practically a constant force 
on the spear tending to close the nozzle. To balance this 
force a certain pressure is maintained on the back of the 
piston, so as to put everything in equilibrium; under 
these conditions the piston valve is open a small amount, 
the oil returning to the By opening the piston 
valve still more, the pressure is relieved and the spear will 
the nozzle. On the other hand, closing the 
valve causes pressure to accumulate at the back of the 


sump 


move into 
piston and overcome the closing tendencies of the spear, 
thus moving the spear out of the nozzle. This valve is 
operated by means of a tappet a working in a guide 6 
on the cylinder cover Z. Any oil escaping along this guide 
is taken back to the oil pump by a drain pipe. 

Cast on to the cylinder cover Z are two ball bearing 
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TURBINE CONTROL MECHANISM 


housings, a small rocking shaft cc, secured 
to which is a bell-crank lever d. An oil dash pot e is attached 


to one end and an adjustable screw / is fitted in the other. 


which support 


The latter pushes against the tappet a, operating the piston 
valve T, 
will go. The lower end of the dash pot 1s pivoted on a 
steel arm g fixed on the cylinder cover. A large valve h 
fitted in the dash-pot piston j allows the piston to move 
freely in one direction. This gives a quick opening of the 
spear. When the piston 7 is moving in the opposite direc- 
is shut and the oil has to pass through a 


and is normally screwed right back as far as it 


tion, the valve 
small orifice. This ensures a slow closing motion. 

Keyed to the end of the rocking shaft c is a jaw ended 
lever k, in which is pivoted a gun-metal block J, bored out 
to allow a steel push rod m to pass through. On this end 
of the rod is an adjustable collar n, which bears against 
of the block 
is a spring o, the other end of which bears against locking 
rod m The other end of this push rod is fixed 
to a similar gun-metal block pivoted to the end of a cam- 
controlled which from the 


one face Pressing against the opposite face 


nuts on the 


lever P, obtains its motion 








FIG. 3 TURBINE WITH GOVERNOR CASING REMOVED 


ported near the nozzle to ensure its being kept perfectly 
central. The other end is supported in what Messrs. 
Gilkes call the economiser. The supply pipe D, which is 
connected to the pipe line, is bolted to the turbine case, 
and the holder E in position. Situated 
inside the casing is a duralwmin deflector plate F, which is 
bolted to two levers G that are fixed to a vertical rocking 
shaft H. The latter is coupled by means of aluminium 
levers and a link to a second rocking shaft J, arranged 
outside the This shaft is connected by levers K 
to the governor sleeve L and the governor is mounted 
directly on the end of the turbine shaft M. The two rocking 
hafts H and J are carried on ball bearings throughout 

The governor, which is fitted to each of these turbines, 
is the Gilkes patented shaft governor, and is directly 
coupled to the deflector F. If the speed rises above normal 
the deflector is moved into the jet and diverts the water 
from the wheel until the speed is brought back to normal. 
At the present date the results of the tests of these machines 
have 


secures nozzle 


Cast 


been received, but similar governors have, the 


With full 


not 
makers inform us, given remarkable results. 





cylinder through another gland, the space*between the 
glands being utilised to drain away any leakage. The end 
of the spear rod is reduced in order to receive the econo 
miser piston S, and is also bored out to house and form 
ports for a small piston valve T. This valve always tends 
to keep shut, owing to a light spring U placed at the back 
of it. A steel plate V, fastened to the face of the nut W 
on the end of the rod C, prevents the spring from moving 
the valve too far, but allows the reduced portion of the 
valve to project through. This valve opens and closes a 
port which provides communication between the back and 
front of the piston. Situated between the 
front side of the economiser piston and the cylinder cover 
is a large spring X, pushing against the piston S, and always 
tending to close the nozzle. 

Oil pressure is fed to the back of the piston through a 
ball valve Y, the purpose of which is that, in the event of 
the oil pressure pipe being fractured, the oil cannot escape 
rapidly from the back of the piston, as the ball imunediately 
drops on to its seating If the oil were allowed to escape 
suddenly, there would be nothing to prevent the spear 


economiuset 


FIG. 4-TURBINE WITH GOVERNOR CASING 





IN POSITION 


deflector rocking shaft H. Lever q is in practice mounted 
on the rocking shaft H, but it is shown attached to rocking 
shaft J in Fig. 4 to simplify the diagram. The governor 
is thus coupled to the economiser, and the connections 
are so designed that for a given travel of the deflector 
the economiser will either increase or decrease the size 
of the jet until the edge of the jet and deflector are just 
touching. 

Imagine the plant to be running ou full jet when all the 
load is suddenly thrown off. The governor immediately 
moves the deflector F into the jet At the same time the 
push rod m is moved in the direction to close the econo 
miser, which has the effect of compressing the spring 0 
at the end of the push rod. The compressed spring main 
tains a thrust on the block /, through which the rod slides, 
and working against the of the dash pot « 
quietly operates the tappet a of the economiser valve, 
closing the nozzle until the required size of jet is arrived at 
At this stage the spring o will have returned the block back 
to its normal against the adjustable collar n 
on the end of the push rod. If, now, the load be suddenly 


resistance 


position 
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PACIFIC RAILWAY OF COLOMBIA—EIGHT-COUPLED LOCOMOTIVE 


MR. P. C. DEWHURST, BOGOTA, ENGINEER 














Tender evaporation of 4400 1b. of water per hour and 12.3 tb 
deflector away from the existing jet. and at the same time W ater capacity = 4a) xallon water per pound of oil-—figures which represent an effi 
pulls the push rod. The adjustable collar. being hard up Fuel capacity . 33 tons eney of 64 per cent was exceeded by a considerab 
Bogie wheels, diameter in 
against the gun-metal block, immediately moves the lever d, ~ 
: : Wheel base, bogie... .. tft. 10in. 
and as the dash pot is offering no resistance when it is Wheel base, total .. . 15ft. Sin 
moved in that direction, the piston valve T is operated Total, engine and tender 16ft 
quickly, thus increasing the size of the jet to that required Weights 
Adhesive, fully loaded . 40 tons 18 ewt 
Total engine, fully loaded 19 tons 13 ewt 
Total tender, fully loaded 31 tons 18 ewt 


thrown on agaim, the governor unmediately moves the 


by the load. 

The makers claim that with this arrangement very 
rapid governing can be obtained without any danger of 
shock on the pipe line. In the event of the oil pump a ee eee ee i diiin Sik need 
failing at any time, the governor will still have complete = : 2 
control over the machine if the load is thrown off. The The cylinders present an interesting detail. Each is a 
only effect the failure can have is that if more load be put single casting with its valve chest, and since both are the 
on the economiser cannot open up. Owing to leakage past S#me in all respects each can be used on either side of the 
the economiser ball valve the plant will gradually shut | @™gine. rhe valves have inside admission and the valve 
down. . rods are counterbalanced by helical springs the action of 

A mechanism is fitted to both these turbines so that in Which can be adjusted by the bolts connecting them to the 
the event of any trouble the turbine is automatically shut Teversing shaft. 
down. It consists of a link coupling together the levers on Both the engine and the tender have bar frames, but 
the governor rocking shaft and the deflector shaft. This Whilst those of the tender are built up and are inside the 
link is made up of two circular sleeves, one sliding inside wheels, those of the engine are cut out of the solid and are 
the other, each lever being connected to a sleeve. Inside Outside the wheels. The rigid wheel base is I2ft., but the 
leading pair of driving wheels is without tires and sice 
movement is provided for in the axle-boxes of the trailing 
coupled wheels. The bogie, moreover, which is con 
trolled by three-point swing links, is allowed large lateral 


these sleeves is a strong spring always tending to force 
the two ends apart, but normally a catch prevents that 
from happening. This catch is coupled up to a magnetic 


contactor, which is supported from the branch pipe by a 
light connecting-rod. While current is supplied to the 
magnetic contactor the catch is held in position ; but if 
the current is interrupted by any means the catch 1s 


movement. 

The boiler has a steei fire-box with an arched roof to 
accommodate radial stays. A rocking finger grate is used. 
The smoke-box is cylindrical and has an American detach 


released and the spring forces the ends of the link apart. 
When that happens the deflector is moved into the jet 
irrespective of the position of the governor sleeve, and at 
the same time the economiser is operated, with the result 
that the machine is shut down. Fixed to one sleeve is a 
screwed spindle, which passes through the end of the other, , > 
and a small hand wheel, which is screwed on to this spindle, Test of a Beardmore-Blake Oil-fired 
is used for compressing the spring and enabling the catch e 

to be reset. Interconnected with the magnetic contactor Boiler. 

are thermostats, which are fitted to all main bearings 
anc generator windings, so that in the event of any undue 
rise of temperature, the plant automatically shuts down. 

It will be seen from the foregoing description that, in 
order to start up the plant oil pressure is necessary, 
which, of course, means rotating the oil pump. To enable 
that to be done a small auxiliary jet is fitted to the turbine, 
which is able to revolve the turbine at about half its normal 
speed, at which speed, however, the pump will develop 
enough pressure to operate the economiser. 


able front plate and a small door held tight by many 


dogs.”’ 








Tras of one of the “ Beardmore-Blake > patented 
boilers which the Beardmore Boiler Department has con 
structed for the Admiralty took place recently at Park 
head. They were carried out in the presence and under 
the supervision of the Admiralty Overseer. An illustration 
of this boiler as arranged for oil firing is given herewith. 
Considerable importance was attached to the trials, as 
these boilers were the first of their type supplied to the 
Admiralty, and reliable data had to be obtained as to their 
evaporative power. 

The order, which, it may be remembered, was announced 
in October last year, was for two of these boilers, each of 
IS8ft. in height by 7ft. in diameter, and having a working 
pressure of 165 lb. persquareinch. It also included the oil 


Pacific Railway of Colombia— fuel plant and boiler-house equipment. The conditions of 


. - the contract were that each boiler under easy steaming 
Eight-cou pled Locomotive. was to be capable of evaporating 3360 lb. of water per hour 
from and at 212deg. Fah., and under heavy steaming 
ru locomotive illustrated above represents an 4400 Ib. of water per hour from and at 212 deg. Fah. with 
order recently completed by Kitson and Co., Ltd., for the | natural draught, using oil having a calorific value of 
Ministry of Public Works of Colombia. The design is | 18,500 B.Th.U. per pound, and thai the vil consumption 
due to Mr. P. C. Dewhurst, C.M.E., of the Government was not 40 exceed 360 Ib. per hour. 
tailways, Bogota. In it there are incorporated features The heating surface is 580 sq. ft. and the height of the 
of British and American designs which have been found | ¢himnevy from the centre of the burners 54ft. Two Kermode 
beneficial on tracks of light description with the rails, | steam jet burners. Onchan size, are employed. During the “THe Encinecer” 
spiked to the sleepers. The gauge of the Pacific Railway test the atmospheric temperature was 47 deg. Fah., and the 
is 3ft. and the rails weigh 55 |b. per yard. Gradients are | weather was showery with a moderate north-west breeze. OIL-FIRED BEARDMORE-BLAKE BOILER 
as great as 4 per cent. and curves go down to a minimum | The barometer stood at 29.59. 
of 27 deg. We give herewith in tabular form the results of the 
rhe principal particulars of these locomotives are given official tests, from which it will be seen that the maximum per hour and 13.52 lb. of water per pound of oil, 


in the following table : 








Swam Sc. 


margin, the actual figures attained being 5140 Ib. of water 


Engine Results of 4 Hour E vaporation Test of a Beardmore-Blake Oil-fired Boiler. 
Cylinders, diameter and stroke 17in. by 22in. 
Driving wheels, diameter on tread 40in, 

sogie wheels, diameter . 26in. Water Temp Temp. Draught Steam press. of jet. Temp Boiler 
Wheel base, rigid .. . ‘ Sft. 3in. lime used, Oil used of feed of in in, of - - - of pres- 


Wheel base, coupled ; : - Nett. water. uptake. water. Left. Right. fuel oil. sure. 


Wheel base, bogie... ; . ft. 10in. - - - - 
Wheel base, total 21ft. 6in. Ib. deg. Fah. deg. Fah. inches. Ib./sqy. in. | Ib./sq. in. | deg. Fab. | Ib./sq. in. 
Heating surfaces rs ali 608 : 30 30 166 
Fire-box . ae ‘ 97 sq. ft. : ¢ alles oe : +: 4 4 aes 
Large flue tubes, 16—Sjin.o/d .. .. 300 8q. ft. 2.7_ a.m. , ' eee 4 4 +4 
Small flue tubes, 117—2in. o/d . ‘ $20 sq. ft. — . 626 30 30 165 
eee f .m. § 608 30 30 166 

Total evaporating... .. -- 13137 og. ft. - 635 30 30 165 

a aporating ‘sq 2 _m. ‘ : 626 30 30 165 
Klement tubes, 16—l1}in. o/d 272 sq. ft. ‘ 2: : 5,74: F 626 30 30 165 
: -m. 4,78 q 608 18 18 165 


Total id Ae . 1489 sq. ft. ents volta d ’ : a —_ a —- 
Average readings ee 625 . 39% 28.6 28.6 130.6 165.4 


23945 


Sten SO-1@ 


me I m1 1 1 os So Se Oe 


ier & lew whe 
=> 


ee nee 


Grate area... .. eo 6h i> See . 380. 4in. 
Working boiler pressure ..  .. .. «.. 180 1b. per sq. in. 
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representing an efficiency of 69.9 per cent. The results 
ay be summarised as follows : 


Summary of Results. 


Ib. 

rotal water ev ee | in four hours at 165 Ib. 

per square inch 16,790 
Total water evaporated per hour 4,197 
Water evaporated per hour from and at 212 2 deg. 

Fah., 4197 2246 (evaporation factor) 5,140 
Water evaporated per hour frum and at 212 deg. 

Fah. corrected . . 5,090 
For calorific value of oil 18, 500 B.Th.U. against 

18,688 B.Th.U. for oil used. 
Total oil consumed in four hours 1,521 
Oil consumed per hour 380 


Water evaporated at 165 lb. per square inc ch per 


Ib. of oil per hour 11.04 
Water evaporated from and at 212 de; fg. Fah. per 

square inch perlb. of oilperhour  .. 13.52 
Water evaporated at 165 Ib. per square inc ch per 

square foot of heating surface per hour .. 7.23 
Water evaporated from and at 212 deg. Fah. per r 

square foot of heating surface perhour .. .. 8.86 
Total air opening into furnace back 160 sq. in. 
Thermal efficiency of boiler 69.9 p.c 


Correcting the calorific value of ‘the oil from 18,688 
8.Th.U. to 18,500 B.Th.U. as specified, the actual oil con 
sumption on an equivalent evaporation of 4400 Ib. per 
hour was 328.6 lb. per hour, as against the guarantee of 
360 Ib. per hour, a saving in oil of 31.51b. per hour. 
Similarly, the evaporation from and at 212 deg. Fah. per 
hour was 5090 1b. per hour. These are excellent results. 

During the trials, which lasted four hours, there was, we 
are informed, an entire absence of pulsation in the furnace 
and practically no trace of smoke. The boiler was lagged 
and mounted as it will be in service, and the steam was dis- 


charged through an open pipe from the stop valve. In 
other respects working condftions prevailed. The oil used 
was “Shell-Mex,”’ with a specific gravity of 0.936 at 


60 dew. 








South African Engineering Notes. 





Steel Pipe Contract for the Continent. 


Competition from outside the Empire is monthly 
becoming keener in the Union. As an illustration, the 
case of the Capetown waterworks may be cited. The Cape 


town Municipality invited tenders for about 40 miles of 
cement lined steel pipes, 33in. in diameter. 
the tenders 
Messrs. 


On July 3rd 
as follows : 
Johannesburg, 


were 
Guest, 


considered. They were 
Sykes and Chapman, 
; T. Piggott and Co., Ltd., Birmingham, 
18s.; Clayton, Son and Co., Ltd., Leeds, 
18s.; Guest, Keen and Nettlefolds, Ltd., London, 
17s. 6d.; Stewarts and Lloyds, Ltd., Capetown, 
573 8s. 4d.; the National Trading Company, Johan 
nesburg, £501,309 10d., £496,694 6s. Illd.. and 
£557,056 10s. 7d. The Council, while regretting that the 
contract was not going to Great Britain, had to accept 
the lowest tender, that of Messrs. Guest, Sykes and Chap- 
man. The report of the Committee of Engineers stated 
that the pipes were to be manufactured on the Continent, 
and cement-lined and wrapped in South Africa. The firm 
of Guest, Sykes and Chapman was only formed a short 
time back, so that it has not been long in doing good busi- 
ness for some of the continental firms which it represents 
In this case the order goes to Thyssen, of Mulheim, Ruhr, 
Germany, and to the Ferrum Company, Friedland, 
bei Mistek, Czecho-Slovakia. 


os 





£460,797 
£460,797 
£496,656 
£486, 


‘8. 


Big Railway Orders. 


There is an acute shortage of rolling stock on 
the Union Railways and, with the demands to be expected 
from the Natal Collieries, and the bumper maize crop in 
prospect, it is likely to cause serious delay. The Minister of 
Railways explained to Parliament on July 17th that orders 
amounting in value to £2,000,000 had been cabled oversea 
This seemed such an enormous amount at one time that 
the writer made inquiries and was informed that the 
amount in question represented the aggregate of a number 
of orders sent at different times, but though a portion of 
the rolling stock ordered had been delivered, the greater 
part was still tq be forwarded. One of the latest orders 
sent away calls for six additional Class 154 engines ; four 
modified ** Fairlie ’’ engines for the Mossel Bay-Oudtshoorn 
service ; and ten class G.D. * Garretts’ for the North 
Coast and Greytown lines in Natal. 


Huge Printing Press. 


The Rand Daily Mail, Johannesburg, has recently 
installed a printing press, manufactured by the Goss 
Printing Press Company, which is understood to be the 
largest in the Southern Hemisphere. It is in two sections, 
and each section, running individually, is capable of pro- 
ducing 4, 6, 8, 10 and 16-page papers, with an extra colour 
on the outside page, at the nominal rate of 38,000 copies 
per hour; but when the two sections are operated as one 
unit, it is possible to produce 18, 20, 22, 24, 26, 28, 30 
and 32-page newspapers having all pages inset with one 
extra colour printed on the outside pages, also on two inner 
pages, the production under these conditions being 38,000 
copies per hour. This means that the present-day issue 
of the Rand Daily Mail can be printed at the rate of 76,000 
copies per hour by the combination of the two sections. 
The machine can carry 72 stereo plates; there are five 
decks, including the colour deck, for each machine. Each 
half of the press is driven by a 50 horse-power electric 
motor, while the motor for inching and slow speeds, which 
drives through the main motor by means of worm gear, 
is of 10 horse-power. Each motor is controlled by its 
own switchboard by means of automatic push button 
control, these controls being mounted on various parts of 
the press, so that it can be stopped from any one of these 
points in case of emergency. When the press is working 
under combined conditions, the two motors—with their 
respective switchboards—are operated in parallel, and the 
whole of the push button device can operate both machines 
simultaneously. Either motor can drive cither machine, 
and either switchboard can control either motor. The 
whole of the electrical gear is the special design and manu- 








facture of the Witton-James Company, Ltd., England. 
The press as a complete unit measures 56ft. in length and, 
in addition, arms carrying the paper rolls project 6ft. at 
each end. The height is 16ft., and the width 6ft. 6in., 
excluding the operating platforms. The total weight of 
the machine is 155 tons. When it is producing 38,000 
copies per hour of the average Sunday Times production— 
the Rand Daily Mail weekly—it consumes approximately 
12 tons of paper per hour. 


Prince and 8.A. Enterprises. 


The Prince of Wales has now come to the end 
of his tour in South Africa, and of the many functions in 
which he took part, three are likely to remain for a long 
time in his memory. One of them was the ceremony 
of opening the great graving dock at Durban, which 
is one of the largest in the world, and is capable 
of taking the biggest ship afloat. The second was 
his visit to the Crown Mines, the show gold mine of 
the Rand, where he was lowered into and raised from the 
mine by an electric winder, was transported by an under- 
ground electric railway, and introduced to pneumatic drills 
and electrically-driven pumps. The third and most recent 
experience was his raising the gates at the diversion works 
of the great Mulungushi Dam, in Northern Rhodesia, and 
allowing the water to flow into a channel which carries 
them down to an electric generating station. This 
Mulungushi Dam is an important part of the great scheme 
by which the Rhodesian Broken Hill Development Com- 
pany intends to develop the mineral resources of its pro- 
perties in that country. The plant is the only one for 
electrolytic purposes in Africa at the present time. The 
river Mulungushi has been dammed by a wall 110ft. high, 
which has been built between two kopjes, thus impounding 
the waters of the river and creating a lake of fully 
6,000,000,000 gallons capacity. From the lake a channel 
has been constructed down the long gorge, where once the 
river flowed, which leads to the head works above the power- 
house. The latter when fully employed will be capable 
of generating 22,000 horse-power, which is to be applied 
for the electrolytic recovering not only the zine which is 
at present being produced at the Broken Hill mine, but 
the full metal contents of the various ores mined there. 
The power will be transmitted to the mine 40 miles away. 
All the work had been carried out by British enterprise, 
while the whole of the electrical plant is being supplied 
by the Metropolitan- Vickers Company. 


Proposed New Railways. 


The Railways and Harbours Board of the Union 
has recommended that the Government should proceed, 
as early as possible, with the construction of 27 new lines 
of branch railways, the total length being 9614 miles and 
the total cost £4,541,225. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
More Hopeful Tone. 


A SOMEWHAT hopeful feeling prevailed 
amongst Midland producers of iron and steel at the weekly 
meeting in Birmingham to-day—Thursday. The market 
has been stagnant for so long that it was refreshing to note 
the slight ripple of interest which made itself manifest. 
Increased activity is usually forthcoming in the autumn, 
and inquiries which are beginning to come in inspire hopes 
as to forward requirements. With productive resources 
superabundant, however, consumers are not likely to depart 
immediately from the policy of buying only as material 
is needed for actual consumption. This week has brought 
an improvement in the miscellaneous iron and steel trades 
of the district, including the nut and bolt and screw 
sections. Makers of galvanised sheets hold good contracts, 
and anticipate a steady improvement in the export trade. 
There is no general expansion of buying as yet, but pro- 
ducers of iron and steel speak more brightly of the autumn 
prospects and express every hope of increased activity in 
September. 


more 


Iron Improvement. 


The manufactured iron trade of South Stafford- 
shire has at last got under way. The few remaining iron- 
works are decidedly busier than they have been for some 
time, partly through the disappearance of their competitors. 
Ironmasters, eagerly on the lookout for portents in view 
of the approach of autumn, draw hopeful inferences from 
the slight improvement discerned. Makers of best bars 
are steadily employed, and have no difficulty in getting the 
full £14 10s. per ton for their product. Crown bar values, 
however, are not so firm, and this week the £12 7s. 6d. 
figure has in several instances been shaded. Prices as low 
as £12 2s. 6d. are mentioned, but the *‘ cut ” has usually 
been half-a-crown, bringing the selling figure to £12 5s. 
Staffordshire manufacturers of nut and bolt and fencing 
quality bars, quoted £11 7s. 6d., have to compete against 
Belgian No. 3 iron, at about £7 per ton. The bulk of the 
orders consequently go to the Continent. The nut and bolt 
works in the Darlaston area are busier than they were, 
but the improvement on account of the great difference in 
the price of native and foreign material is not being re- 
flected in the iron mills. 


Galvanised Sheets. 


Galvanised sheets are selling so well that mills are 
stiffening their prices. Most makers have raised their 
minimum for 24-gauge corrugateds to £16 5s., a rise of 
2s. 6d. per ton. The business usually done in the autumn 
is coming along, promising full activity for the rest of the 
year. The black sheet trade is also fairly employed. 





Steel Prices Reduced. 


The market is bein 


sounded respecting future 
supplies of structural material. 


Buyers are in no hurry to 








enter into commitments, however. Some business is coming 
forward from the small structural engineers. Bridge 
builders, however, are still feeling the effects of the set- 
back severely, and the requirements of the rolling stock 
makers are on an appreciably lower scale. There is still 
a brisk call for special steels on account of the motor car 
trade. Steel makers are doing their best to meet foreign 
competition, special attention being paid to the joist busi- 
ness, which for some time past has been largely held by the 
Belgians. There is a good deal of leeway to be m: ade up, 
as the imports of steel girders, , for the seven months 
totalled 67,415 tons, as against 34,678 tons two years ago. 
Some large firms are providing special plants to produce 
joists over the full range of sizes. The gradual subsidence 
of steel angles and joists has brought the general quotation 
to £8 5s. Prices vary so widely according to the size of 
the order and its character that it is difficult to define rock 
bottom levels. Recently £8 5s. was the accepted figure, 
but £8 and even £7 15s. are said to have been taken. The 
great activity in building makes the supply of joists a very 
desirable item in steel production. Boiler-plates have been 
reduced £1 per ton, and small steel bars are slightly easier. 
£8 5s. is no longer the minimum, £8 2s. 6d. being accepted 
in many quarters. In this department the reduction has 
been facilitated by the very large use of foreign stecl. The 
local re-rolling works are moderately busy, but in this case 
also Belgian semi-finished material enters considerably 
into production. 


Scrap Prices Advance. 


The downward movement in steel scrap has been 
checked, partly owing to the much reduced competition 
of the Continent, imports being only a fraction of what 
they were a year ago. 
large quantities, but sellers have become 


Users are now prepared to take 
cautious and are 


quoting advanced prices. On ‘Change in Birmingham to- 
day—Thursday—heavy steel melting scrap fetched 
£2 12s. 6d. f.0.b., an advance of half-a-crown. Heavy 


wrought iron scrap was quoted £3 to £2 5s. Any marked 
revival of the steel trade would, according to merchants, 
bring a further sharp rise in scrap values. lIronmasters 
consider the stiffening up of scrap prices a good omen for 
the future. 


Strip Values. 


Strip makers are receiving some good orders from 
the tube mills. Steel strip rolled from continental billets 
ranges from £8 1s. to £10 10s., according to the operations 
involved. Iron strip is steady at prices which vary between 
£12 15s. and £13. 


Raw Iron. 


A few orders are being placed with Midland blast 
furnaces for pig iron, but the market does not afford any 
definite evidence of a new movement, except that one or 
two foundries which have special contracts in hand want 
larger supplies. The effect is inappreciable, however, on 
the general situation. Values are no better than they were 
a week ago. Buyers are cautious in the somewhat weak 
condition of coke. This fuel is plentiful, and is expected 
to reach a lower level. Some business has been put through 
in hematite, but at cut rates. Continental pig iron is being 
used for bearing purposes in this market. lmportations 
from France are reported to have taken place. 


Engineering. 


In general engineering the Midlands 
there is little indication of any substantial contracts coming 
to hand in the near future. The outlook for the re-rolling 
stock establishments is far less satisfactory than it was 
twelve months ago. Activity is well sustained in the elec- 
trical engineering branches. They are benefiting more 
than any other department froin development enterpries. 
Telephone and wireless equipment is in good request. 
Expansion of productive capacity in connection with the 
wireless boom has been proceeding less rapidly since the 
first quarter of the year, probable demand having been 
provided for. The successful season experienced by the 
cycle and motor trades is leading to a fair number of in 
quiries for plant, and if they materialise, makers of machine 
tools should be kept steadily employed for the next few 
months. Moreover, it is plain, from the substantial amount 
of special steel and other material that is being called for, 
that some of the motor engineering firms have not by any 
means cleared their order books. Constructional engineers 
are still receiving small orders, but substantial new business 
is urgently needed by the majority of firms. 


cireles in 


Sheffield Firm Moves to Midlands. 


The removal to Worcester from Sheftield of the 
Mining Engineering Company, Ltd., has been accom 
plished this week. Established in Sheffield for ten 
eleven years, the firm had to find new premises, and though 
it had three works in Sheffield, it found it necessary to con 
centrate. No suitable site could, I understand, be found 
in Sheffield, and that made a move inevitable. On the 
comparison of rates and percentage of unemployment, 
Worcester was decided upon as the new home for the firm 
The Corporation of Worcester hes offered the firm every 
inducement to set up in its area, and has built eight houses 
close to the works for the * key © men of the staff. 


Iron and Steel Imports. ° 


It is in some small measure reassuring to find that 
there has been a considerable decline in imports over the 
past three months. So far, however, as exports are con- 
cerned, producers are making no real headway. It is very 
noticeable that foreign pig iron is now helping to swell the 
imports. Last month shipments of forge and foundry 
makes amounted to 10,798 tons, against 6189 in June and 
5339 tons in May, and of basic to 14,187 tons, against 8123 
tons and 15,168 tons in the two preceding months. Ingots 
increased, but there was less activity in the importation of 
blooms, billets and slabs, the tonnage falling from 57,382 
to 43,010. A further decline was recorded in bars, rods, 
angles, shapes and sections, but the severe competition 
to which the collapse of the tin-plate combine has exposod 
the bar mills was omphasised by a further increase in the 
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importation of sheet and tin-plate bars. The returns show 
a further increase in the importation of steel girders, beams‘ 
joists and pillars, following the decrease in May. Bolts and 
nuts were not brought in from abroad on as large a scale 
asin June. Business is in such an unstable condition, how- 
ever, that to get anything like a true perspective it would 
be necessary to extend comparisons over a considerable 
per iod. 


Fewer Unemployed. 


For the first time for several weeks a decrease is 
recorded in the total number of unemployed workers in the 
Midlands area. The total is 156,104, compared with 
161,506 for last week. Of this 108,758 were men, 38,196 
women, 5345 girls, and 3805 boys. The figures for the respec- 
tive towns are :—Birmingham area, 28,647 ; Walsall, 5075 ; 
Wolverhampton, 4919 ; Smethwick, 3814 ; Dudley, 4092 ; 
Stourbridge and Brierley Hill, 3582; Bilston, 3117; 
Coventry, 2490 ; Cradley Heath, 4299 ; Wednesbury, 2798 ; 
West Bromwich, 2891 ; Oldbury, 1434; Worcester, 1321 ; 
Redditch, 1425 ; Leamington and Warwick, 491. 





LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
General Outlock. 


Tue markets for iron and metals in Manchester 
do not yet show any definite signs of the end of the period 
of depression, but there is some irregularity which may 
mean that a turn for the better is not very far off. At 
any rate, we are nearing the end of the holiday season. 
and if men can see the way clear for six months, it is possible 
that some projects involving the use of iron and metals 
will be put in hand. In the non-ferrous section of the 
markets, there is certainly a brighter feeling and a greater 
inclination to buy, and merchants here appear to be gener 
ally optimistic ; but, of course, the non-ferrous metal trade 
is not in the precarious position of the British iron trade. 
There is no grave question as to the production of metals 
in competition with the foreigner, and this is the question 
which has to be solved in the iron and steel trades. It is, 
of course, far too early yet to take any optimistic view of 
the future, but perhaps it may not be much worse than 
the immediate past. 


Metals. 


The slow steady movement in standard copper 
1s having some effect on the confidence of consumers, and 
it is beginning to dawn upon them that this movement is 
not quite the same as the former advances, which invari- 
ably led to collapse in the course of a week ortwo. Copper 
has now been gaining ground very cautiously since the 
beginning of June, when the price of standard in London 
stood at £59 5s. per ton for cash, and £60 5s. for three 
months metal; but a more important point to be noted 
is that during ali this time the statistical position of the 
metal has also been improving. Copper consumption has 
been large, and at present shows no sign of contraction, 
and the output has been maintained at a moderate rate. 
It is this latter factor which may possibly check the upward 
movement, for when American copper goes over 15 cents 
per pound there is usually a temptation to increase the 
production at once ; and if it be not resisted, there is, of 
course, danger of a reaction. The price in America is 
now not far from 15 cents. The more confident feeling 
in the copper market has induced dealers in scrap metal 
to be a little more liberal in their buying prices, and for 
good clean collected scrap up to £59 10s. and even £60 per 
ton is now paid. Gun-metal scrap is still relatively de- 
pressed, and dealers rather hesitate to buy unless the metal 
can be had at under £50 per ton. Of course, with refined 
ingot copper at £70, tin at about £250, and spelter at £38, 
the prices paid for gun-metal scrap are absurdly low. For 
good heavy yellow brass scrap higher prices are being 
paid, and possibly up to £45 might be obtained. The 
market for tin has been rather irregular of late, and views 
about the future are unsettled. Not so long ago people 
here were foretelling a rise to £300 per ton in the near future, 
but the same people are not nearly so confident now. It 
is, however, not thought that the present prices are in 
any danger, but for another upward move we may have 
to wait until America resumes her buying. Considerable 
interest is now shown in the lead market. German buying 
seems to have forced prices to a rather extravagant level, 
and it is generally believed that the time for reaction is 
coming. There must come a point in the advance when 
the price of the metal checks its use for many purposes, 
and it may be argued that the said point is not far off now. 
The British price for lead pipes is now £50 per ton, and 
for sheets £49 10s., and it is difficult to believe that such 
prices will not—if continued-—bring some substitutes into 
prominence. The market for spelter has moved upwards 
with lead, but it is still a little below the latter, whereas, 
of course, in the nature of things, it ought to be higher. 


Pig Iron. 


The market for foundry iron in Manchester does 
not improve with the improvement in the non-ferrous 
metal trade ; and this fact may perhaps lead us to doubt 
whether the latter improvement is caused by any better 
condition of British industry ; for if it were, surely the 
iron and steel markets would feel the impulse. Buyers of 
pig iron here are not at all convinced that the lowest prices 
hav ey et been seen, and many of them continue the practice 
of buying from hand to mouth. A good many small 
transactions are taking place, but not many large orders 
are placed now that the coal trouble is postponed until 
next year. It seems that with Lincolnshire and also some 
Northamptonshire foundry iron competing here with 
Derbyshire, there is not room for the satisfaction of all 
the sellers ; while Cleveland makers are taking away some 
business which was formerly done in Derbyshire iron at 
Blackburn and in the North of Lancashire. Hence prices 
seem rather weak for Derbyshire, although as a rule, 67s. 6d. 
on trucks is still the basis for the market here. This means 
75s. delivered, and in some cases Lincolnshire and North- 





amptonshire irons are offered for less. As for the latter, 
it is not in great favour here, and does not interfere seriously 
with the Derbyshire sales ; but the pressure of the Lincoln- 
shire brands is more serious. Scotch iron remains as 
before, and the further fall in the Midland brands has 
increased the gav between Scotch and the common irons to 
2ls. 6d. per ton, which is quite sufticient to restrict the 
use of the former to absolutely necessary occasions. The 
price of East Coast hematite iron is more moderate, and 
the cost above that of common iron is only about Ils. per 
ton. 


Steel. 


In the steel market there is little change beyond 
the concession of £1 por ton on boiler-plates, which was 
mentioned last week. Joists and angles can probably 
be bought with less difficulty at £8 per ton, although £8 5s. 
remains the nominal price. Common steel plate is neg- 
lected, and very few orders come through now, but sheet 
stecl is still in good demand, and is one of the few profitable 
lines which remain. The demand for Lancashire finished 
iron is greatly restricted by the much cheaper foreign bar 
iron. 


Scrap Material. 


There is a tendency on the part of the Lancashire 
forges to reduce their buying prices for heavy wrought 
scrap. Some consumers will not pay more than 70s. per 
ton for this material, although few dealers here are willing 
to sell at less than 72s. 6d. Well sorted scrap of this kind 
will scarcely pay a dealer at less money. Steel scrap is 
quiet, and one does not hear of much business, but Lanca- 
shire dealers are still paying 50s. per ton for it at a railway 
station. Ironfounders are buying only sparingly of cast 
scrap, and expect to get good “ machinery * quality at 
70s. per ton, but dealers usually quote 72s. 6d. The theory 
of the buyers is that cast scrap ought always to be at least 
5s. below common pig iron. 


B ARROW-IN- FURNESS. 
Hematites. 


There is no improvement to note in the general 
condition of the hematite pig iron trade of North Lanca- 
shire and West Cumberland. The business being done 
is on a very small scale, and on some counts is even less 
than of late. Production is at a low level, yet rather 
more iron is being made than can be sold, and at the same 
time pretty heavy stores of metal are held throughout the 
district. The sales from those stocks are not important. 
Requirements on general home account are small, and 
dealings are only from hand to mouth. Locally, with 
steel makers idle, next to no iron is required, and on over- 
seas account business is very quiet. Small shipments 
are being made to the Continent. ‘There has been a further 
easing down in prices. 


Iron Ore. 


There is only a limited demand for hematite 
iron ore. In Furness and in Cumberland there is a lack 
of activity in the mining areas and some pits are closed 
altogether. Not much trade is being done outside the 
district. Foreign ores are in quiet demand. A cargo of 
ore has been discharged at Berrow from Kirkenes. 


Steel. 


The steel trade continues to be in a very bad 
position. The demand for rails, the chief product, is par- 
ticularly quiet, and there is no word as to when the plant at 
Workington or Barrow will be restarted. Competition for 
rails is very keen. The only bright spot at Barrow is at 
the hoop works, where good orders are held and the demand, 
largely on overseas account, is good. 


Shipbuilding and Engineering. 
No new features can be reported in connection 
with these trades. The fitting out of the Orient liner 
Otranto is now well in hand. Her machinery and boilers 


have been installed and progress is being made with the 
furnishing and general fitting. 


Fuel. 


For fuel there is only a limited trade being offered. 
both coal and coke. The consumption of coke is smaller 
than it has been for a very long time. 








SHEFFIELD. 


(From our own Correspondent.) 


The Heavy Steel Trade. 


Tuer heavy departments of the local steel trade 
remain in the same depressed condition that has been 
reported for the last few weeks. In certain directions the 
outlook appears to be better, while in others the contrary 
is the case. The actual situation, so far as open-hearth 
steel is concerned, is that the furnaces are only working 
to about one-third of their capacity, and, as the output 
even then is somewhat in excess of supply, there is danger 
of a further reduction of operations. A falling off of 
work is reported by some of the firms interested in acid 
steel, but others are fairly well placed. Railway work 
continues to be the best line on the heavy side, and that is 
one of the directions in which the future holds out promise 
of improvement, for some big orders will shortly be 
available for railway materials and electrical work for 
South America. The Journal of the Shefficld Chamber of 
Commerce, however, which makes this announcement, 
also points out that the work will be keenly competed for. 
The same journal reports that demands from shipbuilders 
and marine engineers continue very small and unprofitable, 
but that some betterment is expected when the new naval 
construction work is put in hand. There is also at least a 
possibility of financial arrangements being made shortly 





which will enable shipowners to have old boats scrapped 
and new vessels built ; if these plans materialise Sheffield 
will benefit greatly. 


Effect of the Coal Position. 


The unsatisfactory aspect of the outlook relat« 
to the demand from the coal trade. When the collieries 
are actively employed. they consume a large quantity of 
tools and metals in various forms, besides calling for wagon 
for transport purposes, but the present situation is so bad 
that demands have fallen to the meagrest proportions 
The building of wagons has been a very slack department 
for some time, and there is little prospect of orders bein 
placed at present by private owners. The «unhappy 
position of the coal trade is illustrated by the fact that the 
owners of Askern Main Colliery are threatening to clos 
the pit unless the output is increased. The colliery employ 
1850 men, and the management is calling for an output of 
1700 tons a day instead of the present 1400. It is stated 
that, when this demand was first made, the men promiss 
to co-operate with the owners, and that a slight improy 
ment was secured for a little while, but it has not bee: 
maintained. 


The Foundries and Tool Works. 


The steel forges and foundries are not busy, but 
sufficient orders for special work continue to come in to 
keep the plants employed more or less regularly. Engi 
neers’ castings and builders’ ironwork are both fairly 
healthy lines. The automobile industry continues to be 
one of the best customers for steel parts. In files and tool 
the pressure is not so great as it was a few weeks ago, but 
at the same time these branches are well employed. The 
complaints of severe price-eutting, however, are still 
heard. The Russian orders for files, saws, edge tools and 
steel aro on a growing scale, although nothing like what 
they probably would be if credit difficulties did not exist 
Some half-dozen factories are benefiting from the present 
demand, which keeps them busy. A quiet time has come 
over the trade in circular saws. There is 
for road-making and building tools, including 
shovels and picks Sheffield is successfully 
with Germany in supplying distant markets with tools for 


1 zood demand 
spades 


competing 
native use. 


Cutlery and Plate. 


Reports generally as to the condition of thes 
old-established trades are very unsatisfactory. The 
volume of trade showed a considerable shortly 
before the holidays, and recovery of the loss is a very slow 
process —if, indeed, it all. The spoon and 
fork branch, which normally is one of the busiest, is quieter 
than it has been for several years, while the call for stain 
less cutlery is still much below the ordinary level. So 
serious is the situation that some of the small masters are 
finding it difficult to carry There are hopes of a: 
improvement in the colonial demand for both 
plate and cutlery, in order to supply the Christmas present 
trade, but much anxiety is felt as to whether the customary 
revival will take place next The trade 
continues very quiet, so far as ordinary channels of dis 


decline 


is going on at 


on 
electro 


month home 
tribution are concerned, but a good amount of business i 
on hand in the way of contracts from shipowners, railwa 
companies, caterers and coupon traders 


New Coal Discovery. 


A new seam of coal has been found in Bentley 
Colliery, near Doncaster, by workmen who were excavat 
ing. The seam, which is presumably the Dunsil, is 20 
yards below the Barnsley bed. It has now been found in 
two places, and in both cases its thickness is 5ft. 


New Water Schemes. 


A new scheme for augmenting the water supply 
of Skegness is to be carried out. The local Council have 
instructed Mr. Percy Griffith, of London, to proceed with 
the preliminaries, in order that an early application may 
be made to the Ministry of Health for the necessary loan 
sanction. The scheme, which is estimated to cost over 
£20,000, includes the sinking of a new well, together with 
a water tower at the Skegness end. That the matter is 
urgent is shown by the fact that during August Bank 
Holiday week the daily consumption of water was nearly 
70,000 gallons in excess of that of the corresponding week 
of last year. A serious situation has arisen in connection 
with the water supply of Bamford, a village in the Peak 
district. At a meeting of the ratepayers held last week it 
was reported that there was only seventy-two hours 
supply left in the reservoirs, owing to the sudden failure 
of the springs. The Chapel-en-le-Frith Rural District 
Council has agreed to augment the supply by connecting 
up with the filters of the Derwent Valley Water Board. 


Important Road Reconstruction. 


The important scheme for the improvement of the 
road from Hull to Liverpool which is to be reconstructed 
has been taken in hand on the stretch between Hull and 
Selby, at Elloughton and Welton. For a distance of 
about 5} miles the road will be widened to 60ft., will be re 
graded and re-surfaced, and dangerous bends and corners 
will be eliminated by means of diversions. The contractors 
are Coxhead and Co., Ltd., Middlesbrough. It is proposed 
in the near future to reconstruct a further 14 miles of the 
route, which will include the making of 10 miles of entirely 
new road. 


A Scarborovgh Promenade Scheme. 


Scarborough Town Council has in view the con- 
struction of a wall leading from the bathing pool south- 
wards to the breakwaters in front of the Holbeck Gardens. 
The wall will also provide a new promenade. The Borough 
Engineer estimates the cost at £8745. The Town Council 
has referred the scheme to the Work Sub-committee for 
consideration. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Autumn Outlook. 


Now that the end of the holiday season is 
approaching, a more hopeful feeling prevails in trade circles 
in the North of England, and whilst business in most of 
the markets still rules within narrow limits, some little 
indication of returning confidence is noticeable. In the 
iron and steel trades an expansion of inquiry encourages 
the belief that negotiations to cover end-of-the-year re- 
quirements may be heavy, and whilst in some branches 
conditions leave a great deal to be desired, the outlook for 
the autumn is regarded as rather better than was at one 
time promised. 


Cleveland Iron Trade. 


A good deal more interest is now being taken in 
the position of the Cleveland pig iron trade. At the moment 
there would seem to be no favourable modification of the 
main factors which have depressed the market for so 
long, but there are hopes of improvement during the 
ensuing month. Steady home sales are reported on a 
hand-to-mouth basis, but sales to Scotland show little 
recovery, owing to the importation of French and Belgian 
iron, which is obtainable at some 7s. per ton cheaper than 
Cleveland pig iron. The crux of Cleveland’s problem is 
to bring prices to a competitive level with the Continent. 
Ever since the beginning of the year the price of Cleve- 
land pig iron has been falling steadily, but it is still non- 
competitive abroad, and obviously there will have to be a 
further decline before there can be any substantial re- 
sumption of export business. On the other hand, there 
is a foeling that the advantages which have accrued to 
foreign producers owing to the state of the exchanges 
may before very long be considerably curtailed, as the 
result of the debt settlement now pending, and this will 
bring some relief to Cleveland's export trade. At present, 
however, Cleveland makers have gone about as far as they 
can go in the direction of price-cutting, unless there should 
be further falls in fuel costs 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is firmer than it has been for some considerable 
time past, and in some cases sellers are inclined to hold 
out for rather better rates than have been ruling. Pro 
ducers’ hands have been considerably strengthened by an 
improved statistical situation. Stocks have been drawn 
upon to deliver against parcels sold to the Continent, and 
local and other home consumers. 


Ironmaking Materials. 


There is little or no sale for foreign ore. Con- 
sumers who have got through their stocks have heavy 
overdue deliverios to take in fulfilment of old contracts 
and show no divposition to enter mto new business. Best 
Rubio ore is no more than 20s. per ton c.i.f. Tees. The 
demand for coke is very restricted, and with supplies 
abundant, the downward tendency of valucs continues. 
Average blast-furnace qualities are easy at about 19s per 
ton delivered at the works. 


Manuiactured iron and Steel. 


The steel works in the Tees-side area have re- 
sumed operations after the annual helidays. For semi- 
finished material inquiry is « little better, but actual sales 
are not heavy. With foreign semi-finished commodities 
weakening, manufacturers here are able ty» make price 
concessions. The demand for finished steel is perhaps just 
a trifle better, home needs showing some little expansion, 
especially for constructional material. The export trade, 
however, shows no signs of revival. 


The Coal Trade. 


The reaction following the rush in anticipation of 
a stoppage in the coaifields is still very pronounced in 
exporting districts. In the Northumberland and Durham 
area orders are very few, and collieries in some instances 
are working short time. Prices of all grades have depre- 
ciated approximately 2s. 6d. per ton ; curiously enough, 
this is almost the same figure as the average subvention 
paid by the Government to the coalowners to maintain the 
wages of the miners at the agreement rate. The lower 
prices, however, have not brought additional business on 
the market, and coalowners have concluded that stocks 
are not wanted, and that prices are having no effect. At 
the moment, it is simply a question of holding on until 
accumulated stocks are reduced in volume. Sellers are 
consequently making a stand against further discounting 
of the market. The outlook for September is not encourag- 
ing, although merchants anticipate some better movement 
than during the present month. At the same time, they 
do not look for any briskness before October at the earliest 
Best Northumberland steams, which are fairly well booked 
for the remainder of this month, and also for early Septem- 
ber, are steady at 15s. 6d. per ton, but second qualities 
are in abundant supply and pressed on the market. There 
is only a limited inquiry for smalls, and while production 
is meagre, the tone remains easy and favours buyers. The 
gas coal market is still very depressed. Scarcely any 
contracts are being made, and what transactions do take 
place are merely occasional and speculative cargoes. 





SCOTLAND. 
(From our own Correspondent.) 
Continued Lack of Business. 


So far as the steel, iron and coal trades are con- 
cerned, the general lack of orders is almost as noticeable as 
ever. The turnover for the most part is of a day-to-day 


character, and actual tonnages changing hands are in 
many cases negligible. 


The struggle to keep plants in 


motion at all is as difficult as ever, and prospects of an 
eerly improvement are anything but bright. Notwith- 
standing cheap prices, continental competition has 
slackened somewhet, probably due to the fact that con- 
sumers must be comparatively well stocked. As a rule, 
forward transactions are out of the question at present. 
Most departments of industry are feeling the effects of the 
depression in the shipbuilding industry. Tho yards are 
very empty, and many workers have gone to England, as 
well as abroad. 


Steel. 


Transactions in the steel trade are of a disappoint 
ing nature. Few buyers are operating, and orders are kept 
down to the lowest possible minimum. The reduction in 
the price of boiler plates may help a little, but there is no 
indication of an improvement yet. Ship plates and all 
descriptions of sectional material are barely moving, 
despite some comparatively cheap quotations. Sheet 
makers in some instances have a considerable amount of 
work on hand, especially in lighter sheets for export. 
The home demand for sheets is rather intermittent 
however. Galvanised flat and corrugated sheet manu- 
facturers are fairly well off for export orders, and prices 
are firmly held round about £17 10s. to £18 per ton for 
24 B.z., f.o.b. Glasgow. 


Iron. 


The pig iron market is a dull one. Hematite 
is hardly asked for, and foundry qualities move slowly. 
Numerous continental offers at prices much lower than 
home quotations are mentioned, but it is doubtful if these 
receive much attention meanwhile. The position at the 
bar iron works is extremely poor. Any orders which 
accumulated over the holidays were quickly disposed of, 
and any lots on offer at present are insignificant. Re- 
rolled steel bars are a poor proposition, exceptionally keen 
quotations being required to obtain even small lots. 
Scrap material is poorly bought. 


Coal. 


While it may be said that the tendency in the 
coal trade is a shade better, it cannot yet be said that the 
turnover has developed to any appreciable extent. With 
few exceptions, the collieries have difficulty in maintain- 
ing employment, and broken time is too apparent to be 
healthy. Also, a considerable number of wagons loaded 
with unsold fuel are lying at the sidings. Owing to a 
certain briskness in the Baltic trade, the export depart- 
ment has been a shade livelier of late. Deliveries have also 
been made to the Bay and West Italy. On the other hand, 
business with near continental destinations has been 
meagre. As a rule, round coals are inactive, the exception 
being Lanarkshire splints, which are well booked up at 
present. Washed nuts in all districts are somewhat scarce, 
and steadier in tone. Business on the whole is of a day- 
to-day character, the uncertainty in the market being all 
against forward transactions. Aggregate shipments for 
the week amounted to 226,526 tons, against 210,524 tons 
in the preceding week, and 299,295 tons in the same week 
last year. The home market is dull, and cheaper prices 
are obtainable this week, the best brands of house coal 


fetching about 21s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


THe conditions in the steam coal industry con- 
tinue to be very depressed, and at the moment there are 
no indications of an immediate improvement. The view 
is held that for the remainder of this month and for the 
first fortnight of September trade is almost certain to 
remain quiet, but that later there is some hope of an expan- 
sion in the foreign inquiry. At the same time it is fully 
expected that competition with foreign coals will be ex- 
ceptionally keen, as it is very well known that unsold stocks 
of coal abroad are extremely heavy, and that as a con- 
sequence unemployment is on a considerable scale. The 
position in this district is that operations at most of the 
collieries are very irregular, but even so the supply of coals 
is in advance of requirements, and therefore market values 
are easy, both for large and small coals. Some idea of the 
falling off in the activity at the loading ports is shown by 
the fact that last week shipments to foreign destinations 
amounted to just over 200,000 tons, and in the week 
previous the total was rcund about 260,000 tons, whereas 
the average is more about 450,000 tons. This week was 
started rather badly, inasmuch as the tonnage which arrived 
up was much short of requirements, and at Cardiff, 
Penarth, Barry and Newport there were no less than 26 
vacant loading berths. The quantity of tonnage taken 
up daily is far below the normal, which shows the absence 
of firm orders held by exporters. 


South Wales Trade. 


The Great Western Railway has issued statistics 
regarding the trade at the South Wales docks under their 
control, viz., Cardiff, Penarth, Barry, Newport, Swansea 
and Port Talbot, for the thirty-one and a-half weeks ended 
August 9th last, which show that 3,033,465 tons less sea- 
borne traffic was dealt with as compared with the corre- 
sponding period of last year. The total was 21,998,305 
tons, of which 18,769,707 tons represented exports and 
3,228,598 tons were imports. The former marked a decline 
of 2,595,418 tons, and the latter 438,047 tons. In the case 
of coal and coke shipments these totalled 16,740,125 tons, 
and were 2,624,967 tons less than in the corresponding 
period. 


Anthracite Strike Settled. 


After a stoppage lasting two months the strike 
of miners in the South Wales district, affecting about 20,000 
men, has come to an end. The terms were practically 





agreed upon on Friday last week, when the officials of the 


vers’ Federation met the anthracite coalowners at 
Swansea. It was then arranged that work should be 
resumed on Tuesday last, the 25th inst., wages and other 
terms and conditions prevailing before the stoppage to 
continue, that workmen employed at the date of the stop- 
page should be reinstated as soon as possible in their former 
employment, and that upon the workmen undertaking to 
observe the agreement for tendering notices before 
stoppage no proceedings should be taken for alleged breach 
of contract upon this occasion. The representatives of the 
United Anthracite Collieries, Ltd., conceded a further 
clause, that as it is the intention of the company not to 
reopen for work the Ammanford No. 1 Colliery, every 
endeavour shall be made to employ the workmen rendered 
idle by this decision at the other collieries of the company. 
The terms came before the Executive Council of the Federa- 
tion on Saturday last, and were submitted to a delegate 
meeting of the men at Swansea on Monday, when they were 
unanimously approved and work was restarted right away 
at most of the pits. It is expected that owing to repairs 
being necessary at some of the pits, it will be a little time 
before there is full employment 





Colliery Company’s Heavy Loss. 


Insoles Ltd., which owns the Cymmer Collieries, 
has just issued its report for the year ended June last, and 
for the first time in its history the accounts show a loss of 
no less than £37,346, after providing for taxation. The 
directors attribute this loss to the depression in trade and 
to the burden imposed on the industry by the wages agree- 
ment of 1924. It is also the first time that the company 
has been unable to pay any dividend on its ordinary shares. 
In 1924 the distribution was 10 per cent. 


Anthracite Colliery Deal. 


It is reported that negotiations have reached an 
advanced stage for the acquisition of the Brynhenllys 
anthracite colliery by two well-known Cardiff docksmen. 
The property is near Gwys, in Breconshice. 


Steel and Tin-plate Workers. 


The Standing Joint of the Welsh 
tin-plate industry considered, on Tuesday, the claim put 
forward by the employers for a 2} per cent. reduction in 
the 74 per cent. ex. gratia bonus, which was given to the 
workmen three years ago to meet the cost of living. It 
was decided that the tin-plate workmen shall continue to 
receive the 7} per cent. until the end of October, but the 
Standing Joint Committee meets later this week to consider 
the question as it affects the men in the steel industry. 


Commiuitee 


Current Business. 


The tone of the market has been quiet in all de- 
partments, and very little business is coming along. The 
demand for all descriptions is negligible compared with 
normal times. Supplies of all coals are fairly plentiful, 
especially smalls, and those buyers who can take supplies 
for quick shipment, thus helping the collieries to clear 
wagons, can secure One subject which is 
agitating contractors is their position as affected by the 
fall in values since the Government agreed upon a sub 
vention for the collieries. Prices are now about 2s. below 
the figures at which middlemen purchased coals for delivery 
over the year, and it follows that those who have not resold 
are incurring considerable losses. The London Coal Ex 
porters’ Association has taken the matter up and has called 
upon the British Coal Exporters’ Federation to make repre- 
sentations to the Government and to ask it to restore the 
balance that it has disturbed by authorising the collieries 
to cancel contracts or to amend prices to place contractors 
on the same general footing as before. The South Wales 
Coal Exporters’ Association is not associating itself with 
this movement, and it is understood that counsel's opinion 
is that contractors have no legal claim to a reduction. So 
far as the Commercial Committee of the South Wales 
Coalowners’ Association is concerned, its view is that as the 
action by the Government provides a subsidy for wages, the 
contractor is not entitled to claim protection of the Govern- 
ment “direction” clause, and colliery_companies have 
been advised to insist upon contracts beink executed at the 
prices originally arranged. 


concessions. 








CONTRACTS. 


JAMES LLock, Sons anp Co., Ltd., of 3, Lioyd’s-avenue, 
London, ’., have received instructions to design and construct 
at their Faversham yard a bulk oil tanker, length 98ft., breadth 
20ft., carrying 150 tons on a draught of 8ft., for Thames and 


coastwise service. 





Tue Port Director of Basrah has ordered from Marconi’s Wire- 
less Telegraph Company, Ltd., three further telephone installa- 
tions of the YB1 type, similar to those recently installed on the 
dredgers Liger and Tigre at Basrah. Similar equipments are 
being fitted by the company for the Northern Lighthouse Board, 
on the Sule Skerry and Monach Lighthouses, and also at Strom 
ness, while a third group of Trinity House stations, based on 
Yarmouth, is being equipped also with YB1 telephone apparatus 








CATALOGUES. 


Manwove, Atuiorr anp Co., Ltd., Nottingham,—Monthly 
wall calendar. 

NeGRETTI AND ZamBRA, 38, Holborn-viaduct, E.C, 1.—List 
No. E2, entitled “ Seientific Instruments.” 
Tue Stream Frrrives Company, Ltd., West Drayton, Middle- 
sex.—Leaflet describing the capacity multiplier for steam traps. 
Coie, MARCHENT AND Mortey, Ltd., Bradford, Yorkshire.— 
Folder illustrating repetition castings made with ‘ Marcol "’ iron, 
Wiuu1M Bosy anp ©o., Ltd., 62 and 64, Brook-street, 
Hanover-square, W. 1.—Catalogue 124, giving the method of 
working the “‘ Azed ” base exchange pressure water softeners. 


Wottaston Gas Propucers (Manchester), Ltd., Bank of 





England Chambers, Tib-lane, Cross-street, Manchester.— 
Brochure describing many “ lime-soda " water softening plants, 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native 
Foreign (c.i.f.) 


(2) Scortanp— 
Hematite 
No. 1 Foundry 
No. 3 Foundry 


N.E,. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 
Silicious Iron 
No. 3G.M.B .. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIpLaANps— 
(8) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(3) Northampton— 
Foundry No, 3 
Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 

(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 
N. Lancs. and Cum. 


Hematite Mixed Nos. 


MANUFACTURED IRON. 


Home. 
ga & 


ScoTLanit— 


Il 


12 


Crown Bars 
Best 90 


wr ~ 
N.E. Coast— 


Common Bars 


Lancs.— 
Crown Bars ° 
Second Quality Bars 
Hoops 


8. Yorxs.— 
Crown Bars 
Best 9 
Hoops 


MIpLaANps— 
Crown Bars oh 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


STEEL. 


(6) Home. 
£ «ae. d 


(7) Export. 
£s. d. 

(6) ScoTLanpD 

1110 O.. 

810 0.. 

8 00... 


Boiler Plates .. 

Ship Plates, jin. and up. 

Sections .. . « 

Steel Sheets, under 3/, ,in. 
to fim... 6s oe 

Sheets (Gal. Cor. 24 B.G.) 


ll ee ° 
--17 10 Oto £18 


OS Ox 








STEEL (continued). 
Home. 
Sed. £s. d. 
8 0 Oteo8 10 0 
15 Oto8 5 0 
0 
5 


N.E, Coast— 


Ship Plates 

Angles 

Boiler Plates .. 

Joists rv 

Heavy Rails 

Fish-plates 

Channels 

Hard Billets 

Soft Billets 
N.W. Coast— 

Barrow— 

Heavy Rails 

Light 

Billets 
MANCHESTER— 

Bars (Round) 

» (others) .. 

Hoops (Best) 

(Soft Steel) 


~ 


£9 to £9 5 


“soo we@mww 


ORs. os 
Oto9 0 0 
O0to10 10 Of 


0 to 
0 to 


Plates ee 
» (Lancs. Boiler) 
SHEFFIELD— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic - 
Intermediate Basic 
Soft Basic 
Hoops... 
Soft Wire Rod 
MipLanps— 
Small Rolled Bars... .. 
Billets and Sheet-bars .. 
Sheets (20 W.G.) 
Galv. Sheets, f.o.b. I 
ae 
Joists .- 
Bridge and Tank Plates 
Boiler Plates - 


_— _ 
Sownrowoownwso we Owuw ow 


pool 


Anas Sts 


oo om 


NON-FERROUS METALS. 
SwaNnszEa— 


Tin-plates, I.C., 20 by 14 
Block Tin (cash) 

»» (three months) 
Copper (cash) : 
- (three months) 

Spanish Lead (cash) 
” (three months) 
Spelter (cash) 
» (three months) 
MANCHESTER— 
Copper, Best Selected Ingots 
» Electrolytic isa 
Strong Sheets ms 
» Tubes (Basis Price) .. 
Brass Tubes (Basis price) 
Condenser , 
Lead, English. . 
Foreign 


” 


FERRO ALLOYS. 


(AU prices now nominal.) 
1/10 to 1,11 per Ib. 
1/7 per Ib. 
Per Ton. 
Ferro Chrome, 4 p.c. to6p.c. carbon .. £23 10 0 
6 p.c. to 8 p.c. . £23 0 0 
8 p.c. to 10 p.c. - £2210 0 
Specially Refined 
. 2 p.c. carbon 
lpc. i» 
0.70 p.c. carbo 
» carbon free 
Metallic Chromium ee 
Ferro Manganese (per ton) 


Tungsten Metal Powder 


Ferro Tungsten 
Per Unit. 


8/- 
7/9 
7/6 


” 


” 


10 0 
0 0 
0 0 
1/5 per Ib. 
3/9 per Ib. 
. £15 for home, 
£15 for export 
- £12 10 0 scale 5/— per 
unit 
. £22 10 0 scale 6/— per 
unit 
16/6 per Ib. 
7/- per Ib. 
1/— per lb. 
. £175 
.- 10/- per Ib. 
. £130 


15/- 
17/~ 
19/- 


Silicon, 45 p.c. to 50 p.c. .. 


” 


»» 75 p.c. 
» Vanadium 
» Molybdenum : 
» Titanium (carbon free 
Nickel (per ton) ad 
Cobalt i 
Aluminium (per ton) 








(1) Delivered. (2) Net Makers’ works. 


(6) Home Prices—aAll delivered Glasgow Station. 


according to analysis; open market, 17/- to 18/6 st ovens. 


Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


(3) f.0.t. Makers’ works, approximate. 


t Latest quotations available. (a) Delivered Glasgow, 


Cc 





(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per tonJ.o.b. 


S#EerrieLp— 


JARDIFF— 


FUELS. 


SCOTLAND. 


LANARKSHIRE— 


Ell 
Splint 
Trebles 
Doubles 
Singles 


(f.0.b. Glasgow)—Steam 


AYRsHIRE— 


(f.0.b. Ports)—Steam 
Splints .. 
Trebles . . 


FiresHirneE— 


(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles 
Doubles .. 
Singles 


13/— to 14/1oh 

21/ 

16/3 to 17 
13/9 
13/6 


Lors1ans— 


13/104 
13/6 
16/3 
14 
13/6 


(f.0.b. Leith)—Best Steam 
Secondary Steam 
Trebles ; 
Doubles 
Singles 
ENGLAND. 


(8) N.W. Coast 


23/- 
45/- to 58/ 


26/- 


Steams 
Household 
Coke 


NORTHUMBERLAND-— 


15/6 
14/6 
11 
14/6 
23/6 to 25, 


Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 


Dursam— 


17/6 
14/3 to 149 
23/6 to 25 

18/6 


Best Gas 
Second .. 
Household 
Foundry Coke ‘ , 
Inland. 
to 4 
27/— to 29/ 


Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House 
Large Nuts 
Small 


” ” 


” 


Yorkshire Hards 

Derbyshire 

Rough Slacks 

Nutty ,, 

Smalls +). ae . 

Blast-furnace Coke (Inland)* 
(Export) 

(9) SOUTH WALES. 


10/6 to 
8/6 to 
3/6 to 


f.o.b. 


17/3 to 17/9 


” ” 


Steam Coals : 
Best Smokeless Large 
Second _,, 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley op 
Best Eastern Valley Large 
Ordinary o 
Best Steam Smalls 
Ordinary 
Washed Nuts 
No. 3 Rhondda Large .. 
Smalls 
Large .. 
*” Through 
» Smalls 
Foundry Coke (export). . 
Furnace Coke (export) 
Patent Fuel - 
Pitwood (ex ship) .. 


te bo 8 PS ro 
See OH 
a 


et 


wtewewew 


™ 05 tS to 1S 


— = 8 to to 
See aw ww 


_ 
— 


to 
— 
to 
~ 
ce 


2 


- ts 
am 


” 


SwaNnsEa— 


Anthracite Coals : 
Best Big Vein Large 
Seconds .. .. .. 
Red Vein a. bes 
Machine-made Cobbles 
Nuts. . 
Beans 
Peas “eee 
Breaker Duff .. 
Rubbly Culm 

Steam Coals : 
Large .. 
Seconds .. 
Smalls % 
Cargo Through 


44/- to 
35/— to 
27/- to 3 
50/— to 
50/- to 
40/— to 
23/- to 
9/- to 
13/— to 


22/6 to 
20/- to 
11/6 to 
17/- to 
(5) Glasgow, Lanarkshire, and Ayrshire. 

(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 
(ce) Delivered Birraingham 


(b) Delivered Sheffield. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Higher Prices. 


Ir is announced that the price of coke is again 
to be advanced next month. It is by no means certain that 
the rise will affect the prices of pig iron, which are already 
so high as seriously to check the home demand, and as 
iron and steel firms have been hoping to get better prices 
on the home market to enable them to compete more suc- 
cessfully for foreign business, they cannot run the risk of 
compromising the French demand altogether. They are 
now confronted with a further difficulty in the increased 
Paris octroi duties which, it is feared, will have the effect 
of restricting the employment of iron and steel for building 
parposes. In a general way prices have hardened, with 
here and there an advance in quotations to home con 
sumers. The only satisfactory feature at the moment is 
the foreign demand, especially from the East and from 
South America, and some engineering contracts have also 
been secured in face of severe foreign competition. The 
organisation of the iron and steel trades in Germany is 
enabling that country to compete strongly for foreign 
business, and it is evident that thé struggle will be carried 
on desperately with the idea of each country forcing the 
other to accept its terms for the carrying out of the treaty 
Until the commercial relations between the 
settled, the situation will remain pre 


of commerce. 
two countries are 
carious 


Eight Hours’ Day. 


So much has been said about the social importance 
of reducing the number of working hours to what may be 
regarded as the limit of average physical endurance, that 
the framers of laws have sought to make the eight hours’ 
working day the basis of all labour legislation. It is rather 
surprising, therefore, to find an official of a great labour 
union declaring that physical conditions have nothing to 
do with the eight hours’ day, for no man would care to 
admit that he is incapable of working longer, and the great 
majority of workmen would be glad to put in more hours 
if they could earn more moncy. All this has been known 
to employers of labour who can nearly always get their 
men to work additional hours if required, and although 
the law is somewhat stringent in its clauses, there are so 
many ways of evading it, that the eight hours’ working 
day has really no existence except as a convenient standard. 
It is, of course, observed in the colliery industry and also 
in the State manufactures, but in nearly all branches 
of industry employers and workmen settle on the number 
The Trade Union official re- 
ferred to states that the men agitated for the eight hours’ 


of hours to suit themselves. 
day merely as a means of getting higher wages, and having 
attained their ends, they are usually quite prepared to 
make more money by working additional hours. If the 
higher wages were accompanied by an increased output, 
employers would have no reason to complain of what they 
are paying, and a growing business activity would probaby 
permit of the men working more hours a day, but the 
diminished production has had the effect of compelling 
makers to abandon their old methods and equip their work 
with the best labour-saving machinery, whereby ordinary 
labourers are often able to do work that formerly required 
the services of skilled hands. The result is that unskilled 
labour is more highly paid when put upon “ specialised ” 
work, the machines are necessarily running to 
their full capacity, and in such cases there is usually no 
necessity to work more than eight hours a day. In engineer- 
ing shops where the absence of repetition work does not 
allow of the employment of “ specialised labour,” it 
probable that the men would be allowed to work more 
hours if there were sufficient employment for them, but in 
the present state of affairs a manufacturer is quite content 
if he can keep his factory running the full eight hours. 
With a less heavy wages’ bill he might do better, and the 
men might be able to fulfil their desire to make more money 
by working more hours. So far as the engineering trades 
there very little risk of trouble being 
weasioned by an agitation over the eight hours’ working 
day 


because 


Is 


are concerned, Is 


Railway Reforms. 


As the result of the recent series of railway acel 
dents, the Minister of Public Works has carried out certain 
reforms with a view of insuring the greatest possible safety 
in travelling, and henceforth all express locomotives are 
to carry two drivers, of whom will have to control 
the speed on curves and in all cases where a reduced speed 
has to be observed. It is argued that while the attention 
of one driver is so entirely absorbed that the slightest 
inattention may lead to serious results, there is also the 
risk of his being liable to temporary physical weaknesses. 
A second driver would relieve him of some of the respon- 
sibility and would take his place in case of necessity. A 
similar recommendation was made several years ago, but 
nothing came of it, and it is by no means certain that a 
second driver would add materially to the safety of travel- 
ling. In several cases accidents have been due to defective 
brakes. The Minister of Public Works is also perfecting 
the organisation of the “ railway accidents commission,” 
which is required, after each accident, to present a com- 
plete report, and the railway companies will be asked to 
suggest remedies for the prevention of similar accidents 
in the future. 


Foreign Trade. 


A steady expansion of foreign trade is again a 
prominent feature of the returns during the first seven 
months of the year. While the imports were valued at 
21,870 million frances the exports totalled 25,108 million 
francs, the latter comprising 15,189 million francs of 
manufactured goods, or 630 million francs more than the 
value exported during the similar period of last year. The 
imports diminished by 1049 million francs and the exports 
increased by 864 million francs. As regards quantities 
the imports totalled 26,357,708 tons, a decrease of 
7,149,970 tons, as compared with the first seven months 
of 1924, the fall being dve principally to the smaller imports 
of coal, which decreased from 19,190,000 tons in the first 
seven months of last year to 13,750,853 tons. The exports 
amounted to 17,628,989 tons, an increase of 1;596,787 tons 


one 


British Patent Specifications. 


a. 





When an i ts ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of yo may be obtained at the Patent O 
Sale Branch, 25, S » Chancery-lane, 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the cate of the acceptance of the 
complete Specification. 


C., 





INTERNAL COMBUSTION ENGINES. 


237,034. April 29th, 1924.—Scaveneine Ports or Two- 
STROKE Enornes, Sir K. 1. Crossley and W. Le Plastrier 
Webb, Openshaw, Manchester. 

This arrangement of ports is said to improve the efficiency of 
scavenging in two-stroke engines. There are three scavenging 
ports A A A on one side of the cylinder and three exhaust ports 





N¢ 237,034 | 











B B B on the opposite side. It is claimed that the air from the 
side scavenging ports will sweep up through the top of the 
cylinder, while that delivered by the central port will go 
straight across the cylinder just above the piston.—July 23rd, 
1925. 

237,478. November 18th, 1924. —IMPROVEMENTS 
PLATE Enoines, Thomas Louis Sherman, ot “ Helenslea,” 
Ontario-road, Caulfield; and Crankless Engines, Ltd., of 
Henty House, Little Collins-street, Melbourne, both in the 
State ot Victoria, Commonwealth of Australia. 

The invention described in this specification relates to an 
engine of the swash-plate type in which the swash-plate A is 
directly fixed on to the shaft B with which it revolves. The 
pistons C, of which one only is shown, are linked hy means of 
ball-jointed connecting-rods to the cage D, which is mounted on 
the swash-plate with a journal and thrust bearing E. By this 
mounting the swash-plate is allowed to revolve with the shaft, 
while the cage executes an angular oscillating motion. Its plane 
of movement is maintained at all times parallel to the plane of 
the swash-plate by means of pivoted slippers F which are mounted 


IN SWasH- 


N°237.478 





on pivots G in the cage and make lubricated contact with the 
face of the swash-plate. In order to prevent the cage from 
revolving with the swash-plate it is provided, according to the 
invention, with a single radially extending trunnion H upon 
which is mounted a rectangular block K. The block K ree 
to slide longitudinally in pivotally mounted parallel quides L 
nlaced preferably below the engine shaft and provided with 
ateral flanges M which catch the lubricating oil and deliver it 
through the oil holes N to the block. It will be seen that with 
such a construction the cage D is free to adapt itself without 
strain to any deviation of its centre from its intended position 
with respect to the engine, whether such deviation be due to 
errors ot construction or caused by engine strain or wear. 


July 30th, 19 


is 


DYNAMOS AND MOTORS. 


230,470. March Sth, 1925. 
To CommvuTaTors For Dynamo ELEcTRIC 
British Thomson -Houston Company, of Crown 
Aldwych. 


To permit the commutator segments to expand and contract 


IMPROVEMENTS IN AND RELATING 
Macuines, The 
House, 


with the axis of rotation, the 
clamping rings A engage with resilient members B, which are 


commutator surface concentric 


N? 230,470 

















The resilient members B are held 
rings D by a shoulder E 


connected together by bolts C. 
concentric with the clamping 
July 23rd, 1925. 

227,845. January |4th, 1925.—IMPROVEMENTS IN AND RELATING 
To Dywamo-eLectric Macuines, The British Thomson- 
Houston Company, Lid., of Crown House, Aldwych. 

This specification describes a motor comprising an armature A 
and a stator B which embraces a portion of the periphery of the 
armature, the stator member being so positioned with respect to 
the armature that the inherent magnetic attraction between 
them supports a substantial portion of the weight of the arma- 
ture. The arrangement offers particular advantages when a 


N‘é 227,845 





motor is used for driving a punch press or other machine in which 
a fly-wheel is utilised to store energy which is utilised inter- 
mittently, as the armature may be utilised as the fly-wheel or the 
fily-wheel may be utilised as the armature. Jt has been found 
that the characteristics of an alternating-current induction 
motor having a solid iron secondary is well suited for driving 
machines of the class mentioned. Tuly 30th, 1925 





TELEGRAPHS AND TELEPHONES. 


236,993. April 12th, 1924.—ImMPprRovemMeNTs In Low-Fre 
QUENCY AMPLIFIERS FOR WIRELESS SIGNALS, Sidney William 


Bligh, of 2, North-lane, Canterbury, Kent, and Edgar 
Liewellyn Crowe, of Juniper Rough Hardres, near Canter 
bury. 


The low-frequency transformer A has its secondary winding B 
connected to the grid of the valve C as usual, and grid cells D 
give a negative potential to the grid. The positive lead of the 
battery D is connected to the negative of the high-tension battery 
E, and the secondary B of the transformer serves as a choke. 
A second battery F of grid cells is connected to the battery E and 
through a choke coil G to the grid ot the valve H. A choke coil J is 
connected to the plate of the valve C, and to the positive of the 


N® 236,993 





K is inserted between the 
A similar choke 


A condenser 
choke J and the grid of the following valve H. 
L is placed after the valve H, and there is a condenser O between 
the choke L and the loud speaker N, and a condenser in shunt 


high-tension battery E. 


P is the low- 
arrange 
loud 





across the terminals of the high-tension battery E 
tension battery for the filament. The object of the 
ment, the inventors state, is to prevent the magnets of 
akers or head telephones being demagnetised or the windings 
being burnt out, either or both of which may occur when high 
tension current is fed to valves through the windings 
July 13th, 1925. 


coil 


FURNACES. 


222,145. September 20th, 1924.—ExLecrric Metat Furnace, 
Hirsch Rone und Messingwerke Aktiengesellschaft, 
Neue Wilhelmstr. 9/11, Berlin, Germany. 

This invention relates to an electric furnace for melting easily 

evaporating metals. The electrodes extend into the furnace A 

through a sleeve B consisting of refractory and non-conducting 

material. At the outer end of the sleeve is a flange C which is 
in contact with an annular dise D, which is also composed of 
refractory material. Between the exterior furnace wall and the 
flange C is a sleeve E provided with bolts F with wing nuts. 


ot 








due entirely to raw material and manufactured goods. 





in response to temperature changes, so as to maintain the 


These bolts are placed in the slots on the dise D and the nuts are 
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then drawn up tightly, thereby securing the dise D to the sleeve 
E. At the inner circumference of the annular disc D is a groove 
containing rings G composed of refractory material, such, for 
instance, as asbestos. A tightening ring H, which also consists 
of refractory material, makes contact with the dise D and is in 


N° 222,145 
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contact on the opposite side with an adjusting sleeve J, which is 
screwed on to an annular projection K of a cooling member L, 
on which it may be rotated so as to press the ring H more or less 
against the dise D. The cooling member L is firmly connected 
with the furnace frame. The electrode is prevented from 
making contact with the air up to the ring H, and although it is 
hot it cannot oxidise.—July 30th, 1925. 


LOCOMOTIVES. 


223,355. May Ist, 1925.—-WaTer-tvuBe BorLers For Loco- 
MOTIVES, Schmidt’ sche Heissdampf-Gesellschatt mit Besch- 
rankter Haftung, Rolandstrasse 2, Cassel-Wilhelmshdhe, 
Germany. 

The essential characteristic of this boiler is the use of two 
upper steam drums and two lower water drums, the object being 
to keep down their diameter and consequently their weight. 
lhe fire-box is formed, as will be seen from the section, by ex- 
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tending some of the water-tubes downward to lower water boxes, 
which are connected with the water drums. The fire-box water- 
tubes go alternately to the opposite steam drums.—July 23rd, 
1925 


MEASURING AND TESTING INSTRUMENTS. 


237,106. August 8th, 1924.—AN Optica, Torsion METER, 
lfamotsu Aoki, No. 550 Koenji Aza, Suginami-machi, Toyo- 
tama-gori, Tokyo, Japan. 

In this torsion meter a mirror A is mounted on a dise on the 
shaft and an electric contact B is provided at the opposite end 
of the shaft under observation. This contact is used, in con- 
junction with an induction coil C, to produce sparks at D. The 


Ht 


A 
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light from these sparks is projected on to the mirror. With no 
load on the shaft the light will be projected directly back to the 
source, but if the shaft is twisted, by loading, the mirror will be 
displaced, as shown at E and the angle @ of the reflection will 
be a measure of the displacement of the mirror and consequently 
of the strain in the shaft.—July 23rd, 1925. 





MISCELLANEOUS. 


230,078. February 26th, 1925.—Bortve Hotes 1n_ Rock, 
Sulzer Fréres Société Anonyme, Winterthur, Switzerland. 
The inventor's propose :—*‘ A method for drilling or boring 
rocks and other material by means of a grinding medium carried 
at high speed by water under pressure over the point of advance, 
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which consists in the grinding medium being introduced into the 
jet from within the latter at or near the point of advance and in 
the same direction as the jet.’’ The illustrations show two 
alternative forms of jet.—J uly 23rd, 1925. 


237,102. July 3lst, 1924.—Brake Vatves, H. J. Winter and 
the Westinghouse Brake and Saxby Signal Company, Ltd., 
82, York-road, King’s Cross, London, N. 1. 

This invention is concerned with the re-setting of trip valves 
used in connection with air brakes on trains which are operated 
automatically by devices alongside the track. The valve A is 
opened if its stem B meets the track device and releases the 
pressure in the train pipe C to atmosphere by way of the outlet 
D. The escaping air, passing upwards past the piston E, which 
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is larger than the valve A, ensures that the valve remains open. 
The piston F is subject above to the pressure of the main receiver 
and below, by way of the port G, to the train pipe pressure, 
while the piston is also supported by a light spring, as shown. 
When the pressure in the train pipe has been sufticiently reduced, 
the pressure above the piston F overcomes that below, and it is 
forced downward, with the result that its stem meets the valve 
A, and forcibly closes it again.—July 23rd, 1925. 


237,104. August 6th, 1924.—Baut Fuioatr Vatves, R 
Blakeborough and (. Brotherton, Woodhouse Works, 
house, Yorks. 

This float valve is intended for controlling large flows of water 
and is designed with the object of reducing the effort necessary 
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on the part of the float. The valve itself, it will be seen, is of 
the type, familiar in connection with water-power schemes, which 
is operated by the pressure of the water itself. The valve A 
slides within the cylinder B, and closes on the seating C. Water 





can find its way within the valve by way of the opening D, and 
when the pilot valve E is closed the pressure accumulates and 
closes the main valve. If the pilot valve opens, under the in 
fluence of the float, the water escapes through the holes F and 
the main valve opens.—July 23rd, 1925. 








Forthcoming Engagements, 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week pr ing the eting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








TO-DAY TO WEDNESDAY, SEPTEMBER 2np. 


BritisH AssOcIATION FOR THE ADVANCEMENT OF SCIENCE,.— 
Annual meeting at Southampton. 


SATURDAY, AUGUST 29ru. 
INSTITUTION OF MuNicrpaAL AND County ENGIverrs 


Southern District meeting at Maidenhead. 12 noon. 


TUESDAY TO FRIDAY, SEPTEMBER Ist To 4rus. 


INsTITUTE OF MeTats.—Autumn meeting at Glasgow. For 


programme see page 124. 


SATURDAY, SEPTEMBER Srna. 
Institute or Brarriseh FouNpryMen: LANCAsHIRG Brancu 
—Visit to the works of“®. and J. Dempster, Ltd., at Mile 
Platting, Manchester. 3 p.m. 


WEDNESDAY TO FRIDAY, SEPTEMBER 9ra fo IIx. 


Iron anv Street Instirute.—Autumn meeting at Birming 
ham. For programme see page 111. 


MONDAY, SEPTEMBER 


Society or Eneineers.—Visit to the works of the London 
General Omnibus Company at Chiswick (opposite Gunnersbury 
Station on the District Railway). 3 p.m. 


l4rH. 


MONDAY TO WEDNESDAY, SEPTEMBER l4ru ro léru. 


INSTITUTION OF PvuBLIC 
general meeting at Leeds. 


Licutine ENotneers.—Annual 


FRIDAY TO MONDAY, OCTOBER 


Leacvue or GREAT Briratn, 
* Smoke Abatement.” 


2np TO Sra. 


SMOKE ABATEMENT Palace 
Hotel, Buxton. Conference on 








LAUNCHES AND TRIAL TRIPS. 


NIGERIAN, single-screw steamer; built by Barclay, Curle 
and Co., Ltd.; to the order of the African and Eastern Trade 
Corporation, Ltd.; dimensions, 332ft. by 46ft. by 30ft.; 3550 
gross tonnage. Engines, triple-expansion ; constructed by the 
builders ; launch, August 18th. 


BeBIneToN, vehicle ferry steamer; built by Cammell Laird 
and Co., Ltd.; to the order of the Birkenhead Corporation ; 
dimensions, 150ft. by 50ft. by 15ft. 6in. Engines, two sets ot 
three-cylinder inverted triple-expansion condensing ; 
structed by the builders ; launch, August 21st. 


LocneoiL, motor vessel; built by Harland and Wolff, Ltd.; 
to the order of the Royal Mail Steam Packet Company ; dimen 
sions, 502ft. by 62ft. by 39ft. 6in.; 9500 gross tonnage. Engines. 
two eight-cylinder, four-cycle motors; constructed by the 
builders ; left after alteration, August 21st. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


James TURNBULL AND Co., of 3, New-street, Birmingham. 
has been appointed Birmingham and Midlands agent for E 
Jopling and Sons, Ltd., of Pallion Steel Works, Sunderland. 


WE are informed that the registered name of the company 
formerly known as the Aircraft Disposal Company, Lt 
now A.D.C. Aircraft, Ltd. The address is Regent House, Kings 
way, London, W.C. 2. 


Mr. A. T. Best, Assoc. M. Inst. C.E., having resigned the 
position of chief assistant engineer to the British Petroleum 
Company, Ltd., is entering the service of Messrs. Rendel, Palmer 
and Tritton, consulting engineers. 


Tue Nationat Gas Enorne Company will, as from September 
Ist, remove its London office from 75a, Queen Victoria-street. 
E.C. 4, to “ Australia House,”’ Strand, W.C. 2. Its telephone 
numbers will remain the same as at present, viz., “‘ Central 7084 
and 7085.” 


AUTOMATIC AND Execrric Furnaces, Ltd., of Electurn Works, 
173-5, Farringdon-road, London, E.C. 1, informs us that it has 
opened a branch office at 21, 22 and 40, Guildhall-buildings, 
Navigation-street, Birmingham, which will be in the charge of 
Mr. Alfred Vincent. 


THe Mininc Enoiveerine Company, Ltd., late of Meco 
Works, Moorfields, Sheffield, informs us that, its new works at 
Worcester now being completed, it has removed its office and 
works staff, and that its address in future will be the Mining 
Engineering Company, Ltd., Meco Works, Worcester. 


Tue Institution oF ENcriveers, Australia, asks us to 
announce that it has moved its headquarters from the Royal 
Society’s House, 5, Elizabeth-street, Sydney, N.S.W., to 
Macleay House, 16, College-street, Sydney, N.S.W. Telephone, 
William 2125; telegraphic address, Enjoaust, Sydney. 

G. D, Perers anv Co., Ltd., of Windsor Works, Slough, Bucks, 
inform us that Mr. F. C. Hibberd has resigned his office of manag- 
ing director and retired from the board of that company and its 
associated companies, viz. :—The Consolidated Brake and Engi- 
neering Company, Ltd., the British Air Brake Company, Ltd., 
and the British Power Railway Signal Company, Ltd. 


We learn that a change in the editorship of the South African 
Mining and Engineering Journal, of Johannesburg, has been made 
as from August Ist. Mr. Owen Letcher has severed his connection 
with the paper, and has been succeeded by Engineer-Lieut.- 
Commander J. Burnard Bullock, R.N. (8.R.). Mr. Bullock, who 
is an honours graduate in Physics of Diocesan College, Ronde- 
bosch, and in Electrical Engineering of Durham University, 
and a chartered electrical engineer (M.1I.E.E.), has been asso- 
ciated with mining and engineering in the Transvaal for the past 
twelve years, 
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A Seven-Day Journal 


Naval Additions and Reductions. 


(ux Admiralty has decided that the two cruisers 
which are to be laid down in October shall be built 
at Portsmouth and Devonport, and that the other 
two, which it is proposed to begin in February, shall 
he built by contract in private yards. This announce- 
ment suggests that the cruiser Suffolk, which has 
been on the stocks at Portsmouth since last Septem- 
ber, is to be launched at an early date, as the Hamp- 
hire dockyard has only one berth capable of accom- 

dating a ship of the “County” class. At Devonport, 
where the cruiser Cornwall has been in hand since 
October last, a second large berth is available, so that 
the new vessel may be laid down before the Cornwgll 
leaves the ways. A second Admiralty announcement 
refers to the impending sale of certain warships and 
auxiliaries. include the Blenheim, a former 
now serving as a depét ship; the cruisers 
Southampton, Dublin and Chatham, all of which 
played a very distinguished part in the war; and the 
cout Boadicea. The destroyer depét ships Diligence, 
Sendhurst and Greenwich are also to be withdrawn 
from their present service, and two will go on the sale 
The base for coastal motor boats at Haslar is 


These 


list 

to be closed down. On Wednesday the Secretary 
of the Admiralty made the announcement that 
the dockyards at Rosyth and Pembroke will be 


reduced to a care and maintenance basis as soon as it 
s possib’e to finish or transfer the work actually 
in progress there, but the closing of any other yard, 
Chatham is, presumably, referred to, is not at present 


necessary. 


The British Broadcasting Company’s 
Receiving Station. 


\ RECEIVING station for various purposes has been 
established at Keston by the British Broadcasting 
Company. The important function of the 
tation is to locate the source of any interference which 
may prove detrimental to the company’s transmissions. 
The station is also to be used from time to time for 
relaying the of foreign transmitting 
stations. It is proposed to erect an aerial which can 
be altered to suit the station it is desired to receive, 
and to install a very selective receiving set, capable 
of picking up the transmissions of distant stations. 
The received signals will be transmitted over a land 
line communicating with the London studio, where 
they wil! be dealt with in the usual way. The new 
station will also be used for carrying out experimental 
work. The station is composed of two wooden huts, 
one containing the receiving apparatus, stores, 
engineer's office and sleeping accommodation, whilst 
the other contains a storage battery for lighting and 
power purposes and the necessary charging plant. 
\t present there are two aerial masts, each 60ft. 
high, and spaced 120ft. apart. 


most 


programmes 


The Shipbuilding Trades Investigation. 


IN a leading article contained in our issue of August 
2Ist, we reviewed the present plight of the shipbuild- 
ing industry, and made some reference to the* work 
of the joint committee of investigation which 
inquiring into the best means of reviving the ship- 
building trade and of meeting foreign competition. 
In our article it was suggested that consideration 
might have to be given to the removal of many re- 
strictions and anomalies of trades union rules and 
shipyard practice, which would have the effect of 
reducing the labour charges in the total sum of con- 
structional costs. At an emergency meeting of the 
Inquiry Committee, which was held in London on 
Tuesday, Sept. Ist, an interim detailed report was 
presented. After discussion, it was resolved that 
the initialled statements suggested by the chairmen 
of both the employers’ and the unions’ sides should be 
referred to the executives of the various unions for 
consideration. It understood that the interim 
report referred to contains certain joint recommenda- 
tions which it is desired the unions should adopt with- 
out delay. Lf this be done the industry should be in 
a better position forthwith to insure quicker produc- 
tion and lower costs, which would assist it to obtain 
work for the coming winter months. The final deci- 
sion regarding the matters in question will be reached 
at another conference of executive representatives 
which will meet in London on October 6th. 


Is 
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A Goods Tube Railway for London. 


Some further particulars are now available with 
regard to the projected underground goods railway 
in London to which we referred in a Journal note of 
August 7th. Arrangements have now, we learn, been 
made to form a small promotion company, with a 
nominal capital of £100,000, for the purpose of obtain- 
ing the necessary parliamentary powers to carry out 
the scheme. The total cost of the undertaking is 


estimated at not less than £32,000,000, which capital, 


co-operation of British and American banking houses. 
The scheme provides for the construction of about 
69 miles of underground tube railways, which would 
link up the principal goods railway stations, and would 
also serve the London docks and the main markets 
and distributing centres of the Metropolis. A standard 
gauge track is proposed, which would be electrified 
and supplied with power from existing power stations. 
Lines from each railway station are to converge upon 
a central underground re-directing and circulating 
station, from which the goods are to be dispatched to 
their final destinations. It estimated that the 
construction of the new underground lines will, if 
proceeded with, furnish employment for about 50,000 
men, and will take three years to complete. The 
detailed scheme has been placed before the Minister 
of Transport, and we understand that the London 
Traffic Advisory Committee and a committee which 
is representative of the four principal railway groups 
will have an opportunity of considering it. The 
joint engineers for the undertaking are Mr. C. Carkeet 
James and Mr. H. Hoyne-Fox, and the consulting 
engineers are Colonel A. J. Barry and Mr. H. H. 
Dalrymple-Hay. The scheme has been criticised on 
account of the difficulty and cost of running large- 
diameter tubes beneath the level of the existing 
tubes. It has also been pointed out that much of 
the heavy goods traffic for which the new tubes are 
to be designed passes through the streets in the early 
hours of the morning, when there is little congestion. 
On the other hand, the saving in the expense of re- 
handling of goods and the speeding up of delivery is 
estimated, according to the promoters, to amount to 
between £10,000,000 and £15,000,000 per annum. 


1s 


New Wave Length Tests. 


THE conference of engineer representatives of the 
European broadcasting organisations held a short 
time ago in Geneva has already produced beneficial 
results. One of the most important matters con- 
sidered was the question of adopting new wave lengths 
with a view to avoiding mutual interference, and 
definite bands of wave lengths were decided upon for 
the existing and future stations of each country. At 
the conclusion of the evening programmes last Monday 
the British and European stations concerned began 
to transmit speech and music on the new wave lengths, 
with the object of discovering whether there was any 
interference. Between sixty and seventy British 
and continental stations took part in the experiment, 
but it is not yet possible to give the results experienced 
by them all. Several reports of interference between 
British and continental stations have, however, been 
received. Shortly after the commencement of the 
tests, Newcastle reported interference from Crraz. 
This, however, was merely due to the fact that the 
engineers at the latter station had omitted to change 
the wave length, and the mistake was soon rectified. 
While transmitting on a wave length of 387 metres, 
Bournemouth experienced a good deal of interference, 
notably from Oslo station transmitting on a wave 
length of 392 metres. Edinburgh, working at 327.5 
metres with a power of 400 watts, was jammed by 
Helsingfors operating at 325 metres and with a power 
of 750 watts. Glasgow, transmitting at 420 metres 
and with one and a-half kilowatts, clashed with the 
Munich transmission at 414 metres. Hull was con- 
sistently interfered with by “ Petit. Parisien * during 
the early part of the tests, but the trouble was ulti- 
mately eliminated, the wave lengths of the two stations 
being 335 and 347 metres respectively. Liverpool, 
with a wave length of 314 metres, experienced a good 
deal of interference from Hamburg, where the wave 
length was 3.5 metres higher. Two German stations 
which reported interference, viz., Hamburg and 
Munich, are believed to use 10 kilowatts. All the 
other British Broadcasting stations were free from 
interference, and, on the whole, the tests were con- 
sidered to be highly satisfactory. 


A High-pressure Marine Turbine Installation. 


At the spring meeting of the Institution of Naval 
Architects considerable interest was aroused by 
Sir John Biles’ paper dealing with the relative com- 
mercial efficiency of internal combustion and steam 
engines for high-speed passenger vessels and the pro- 
posals of Sir Charles Parsons which it contained regard- 
ing the use of higher pressures for steam turbines. 
We are able to state, by the courtesy of the owners, 
that the new Clyde turbine steamer recently ordered 
from William Denny and Brothers, Ltd., of Dum- 
barton, by Turbine Steamships, Ltd., will be equipped 
with 500 lb. pressure turbine machinery. The hull 
of the vessel will be similar to that of the King 
Edward, built in 1901 for the same owners and engined 
by the Parsons Marine Turbine Company, Ltd., of 
Wallsend-on-Tyne. It will have a length of about 
250ft. with a beam of 30ft. and a depth of 10ft. 6in. 
The machinery will be constructed by the Parsons 
Marine Turbine Company, Ltd., and will comprise 
a two-shaft arrangement of geared turbines, which 
will be designed for steam at a pressure of 500 Ib. 
to 550 lb. per square inch and a temperature of 
700 deg. to 750 deg. Fah. A subdivided condenser 
with a large surface designed for a high vacuum will 
be employed. Steam will be raised in two water- 





it is stated, will be subscribed through the mutual 


tube boilers fitted with air preheaters. The auxiliary 
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machinery will be steam driven and will be worked 
at a reduced pressure and the exhaust steam employed 
for feed heating up to about 200 deg. Fah. The feed 
will be further heated to about 300deg. Fah. by 
steam tapped off from a suitable stages on the main 
turbines. More than usual interest is attached to this 
vessel, which should again prove a pioneer ship, for 
the installation should serve to demonstrate the claim 
that with higher steam pressures and stage feed 
heating an overall thermal efficiency not far short or 
equal to that of a Diesel installation should be 
obtained in practice. 


The Inspection of Steam Boilers. 


As long ago as April 24th last a meeting was held 
by the Manchester Steam Users’ Association to dis- 
cuss the clauses in the new Factory Bill which will 
affect boiler inspection. Representatives of thirty- 
seven firms were present, and for the greater part of 
the time Mr. Stromeyer occupied the chair. It was 
then decided that reports of the meeting should be 
sent to two technical papers, but for one cause and 
another the preparation of the reports were delayed 
and a copy has only just reached us. The debate was 
rather discursive, and it is a little difficult to find out 
in many cases what the exact feeling of the meeting 
was. We understand, however, that it did not approve 
of official Government inspection of boilers and 
thought inspection should be carried out by a “ quali- 
fied engineer * instead of by a ‘‘ competent person,” 
who, it was thought, might not be an engineer at all. 
But the most important resolution was a cleclaration 
of the opinion that * it is desirable that a deputation 
of boiler owners be appointed to wait upon the Home 
Secretary as soon as possible for the purpose of laying 
before him their views in regard to the inspection of 
boilers and other pressure vessels.” We understand 
that in accordance with this resolution an interview 


| was obtained with the Home Secretary, who suggested 


that a few experts should discuss the subject with the 
officials of the Home Office. This was done, Mr. C. E. 
Stromeyer, of the Manchester Steam Users’ Associa 
tion, covering the general subject, whilst Mr. 8. 
Higginbotham, of the Calico Printers’ Association, 
Ltd., spoke on low-pressure steam boilers, and Mr. 
W. M. Hebblethwaite, of the British Dyestuffs 
Corporation, Ltd., on high-pressure chemical byilers. 
The Home Office may now be considered to be fully 
informed on the whole matter. 


The Decay of Stone. 


THE report of the Government chemist on the work 
of the Government Laboratory for the year which 
ended with March last which has just been published 
by H.M. Stationery Office covers a very wide field, 
much of which is not of direct interest to engineers ; 
but there are several sections which should appeal 
tothem. Among the materials investigated were some 
special graphite lubricants, a cement waterproofing 
material made of slaked lime and cement, cleaning 
preparations of acid sodium sulphate, and a wood 
preservative comprised of a solution of soda with wood 
tar creosote; but one of the most important re 
searches was connected with the decay of stone in 
town atmospheres, and the durability of mortar. The 
idea that Roman and medieval mortars might owe 
their lasting qualities to the small proportion of 
alkalis which they contain has not been confirmed by 
the examination of old mortar. No such difference 
in proportions was found as would certainly indicate 
that it was the cause of durability. 


Textile Machinery for Russia. 


Ar the time of the recent visit of the Russian 
Textile Delegation to Lancashire, it was officially 
stated that the members of that commission were 
empowered to do business in textile machinery and 
equipment to the extent of about £5,000,000. A large 
number of works and spinning mills were visited, 
and the impression gained by the visitors seems to 
heve been a most satisfactory one. Some delay, how- 
ever, has taken place in the actual fixing of the con- 
tracts, and the suggestion was made that the difficul- 
ties were financial rather than technical, for it was 
stated that orders had to be refused because the banks 
would not grant the accommodation necessary to 
meet the terms of credit asked by the prospective 
purchasers. That such a statement is not exactly 
true is indicated by the announcement that among 
others the following orders have been placed :—-Mather 
and Platt, Ltd., has booked an order of £60,000 for 
dveing and foundry machinery, and a contract for 
spinning machinery has been placed, we learn, with 
Tweedales and Smalley, Ltd., of Castleton, near Roch- 
dale. An order has also been booked by John 
Hetherington and Sons, Ltd., of Manchester, and it 
is reported that Dobson and Barlow, Ltd., of Bolton, 
have received another order. Platt Brothers, Ltd., of 
Oldham, are still in negotiation with the Russian 
Delegation, and it is expected that a final decision 
regarding a large order for textile machinery may be 
shortly expected. The general inference to be drawn 
from the placing of the above-mentioned orders is that 
the British firms have upheld their prestige with 
regard to manufacture of modern textile machinery, 
and that the banks have not been unreasonable in the 





matter of affording credit facilities. 





929 
tO et 


THE ENGINEER 


Sept. 4, 1925 








The British Steam Railway Loco- 
motive from 1825 to 1924. 
By E. L. AHRONS, M.I. Mech. E. 
No. XXXVI.* 
PERIOD 1882-1889: COMPOUND LOCOMOTIVES (cont). 


Compound Goods Engines with Two Cylinders.—In | 


1886 T. W. Worsdell, on the North-Eastern Railway, 
built the first six-wheels coupled compound goods 
engine to work in this country. As in his contem- 
porary passenger engines, the cylinders, inside, were 
18in. and 26in. diameter by 24in. stroke. The ports 
and valves were also similar except that the maximum 
valve travel was 5jin. The differential arrangement 
of the valve gear was such that in full forward gear 
the high-pressure cut-off was 73 per cent., and the low- 
pressure 86 per cent. With a 50 per cent. high-pres- 
sure cut-off, the low-pressure cut-off was 73 per cent. 
The coupled wheels were 5ft. 1}in. diameter, and the 
wheel base 8ft. + 8ft. 6in.; the boiler with 1136 square 
feet of total heating surface and 17.2 square feet of 
grate area, was similar to that of the first 4-2-2 ex- 
press engines—Fig. 260 ante—but carried 160 Ib. pres- 
sure. Weight in working order, leading, 14 tons 3 ewt. 
2 qrs.; driving, 15 tons 10 ewt.; trailing, 12 tons 3 ewt.; 
total, 41 tons 16 cwt. 2 qrs. ; weight empty, 39 tons 
6 ewt. 2 qrs. About 170 of these engines were built 
from 1886 to 1892. The last engines of 1892 had 
piston tail rods. 

Similar compound engines, but arranged as 0-6-2 


} 
| in this respect, in spite of the fact that they did not 
| burn best Welsh coal. 

The published indicator diagrams, such as those 

| given in THE ENGrIneER of March 7th, 1890, relating 

to the large single express engines with 20in./28in. x 
24in. cylinders, show that the work was as evenly 
divided between the two cylinders as could be expected, 
the differences between the indicated horse-powers 
developed at high speeds varying from about 18 to 52,the 
greater power being always on the high-pressure side. 
Whether such even distribution was attained at all 
times in service is doubtful, and, if not, there would 
be a tendency to “ run sideways,”’ more especially in 
the case of express engines. The experience on the 
German railways with two-cylinder compounds, ex- 
tending over many years, proved that equally good 
division of work between the cylinders could not be 
attained under conditions varying from slow speeds 
at full boiler pressure to high speeds, but it was also 
stated that a difference not exceeding 15 per cent. 
had no bad influence on the running of the engine. 
The speeds were, however, considerably lower than in 
this country. 

The differential arrangement of valve gear to cut-off 
about 20 per cent. later in the low-pressure than in the 
high-pressure cylinder in forward gear was not incon- 
venient in express engines, or in fast goods engines, 
provided that the latter could be reserved for through 
trains with long runs and little shunting. But for 
ordinary goods service, when working in back gear, the 
cut-off took place earlier in the low-pressure cylinder, 
and was not so suitable for running. If much shunt- 
ing had to be done with main line goods engines they 

































































FIG. 262—-NESBIT’S FOUR-CYLINDER TANDEM COMPOUND ENGINE 


tank engines, were also built for the purpose of work- 
ing coal trains in the Newcastle and Durham areas. 
An illustration and particulars were given in THE 
ENGINEER of October 26th, 1888. 

James Holden, on the Great Eastern Railway, Luilt 
one 0—6—0 two-cylinder compound goods tender engine 
at Stratford works in 1887 with cylinders 18in. and 
26in. diameter by 24in. stroke, and 4ft. 10in. wheels. 
It was a modification of the standard goods engines 
on that line, and had Stephenson’s link motion, 
but from the diagrams it appeared that the cut-off 
in both cylinders took place at the same point of the 
strokes. Both high and low-pressure valves had }in. 
inside clearance. 

A number of two-cylinder compound engines with 
v. Borries starting valves were built by Beyer, Pea- 
cock and Co. for Irish railways. They dated from 
1890 onwards and will be considered subsequently. 

The Two-cylinder Compound System.—Before dis- 
cussing the two-cylinder compounds, it should be 
stated that T. W. Worsdell’s North-Eastern engines 
did some very good work in their day. But their day 
was that of the past generation when locomotives of 
medium power were sufficient for the general needs of 
British railways, and however great their success then 
it would have availed nothing at the present time, 
owing to the fatal limitations in lateral dimensions 
between the frames for inside cylinders, and of the 
restricted British structural gauge when the necessity 
for outside cylinders had been reached. 

Worsdell’s compound engines were considerably 
simpler and cheaper to construct than Webb’s three- 
cylinder type, and, within the writer’s experience, 
their performances on the road were more reliable. 

It is difficult to compare the coal consumption of 
engines on different railways, but, as far as can be 
judged, Worsdell’s engines were considerably superior 


* No, XXXV. appeared August 28th. 





were found to be somewhat unhandy. There were 
methods used on the Continent of overcoming this 
defect, but they were somewhat complicated, and, 
as far as the writer is aware, were not used in this 
country. All T. W. Worsdell’s passenger tank engines 
which worked either chimney or bunker end first were 
simple engines, and he never built any compounds for 
such service. Some two-cylinder compound passenger 
tank engines were built by Beyer, Peacock and Co. 
for Irish railways at a later date. 

The unhandiness of the engines, more especially 
those used for goods traffic, was accentuated by the 
automatic intercepting valve, which caused them to 
be less powerful when starting than simple engines. 
With the intercepting valve closed at the start, there 
was an increase of back pressure on the high-pressure 
piston, as the latter compressed the imprisoned air 
and steam in the receiver. As the pressure in the 
latter increased, the intercepting valve was blown 
open and the engine began to work as a compound 
after about half a revolution, before it could exert 
sufficient power to overcome the resistances quickly 
enough. With non-automatic valves, the engine 
could have got away much more rapidly by working 
as a simple engine for several revolutions. In the 
later German two-cylinder compound engines, v. Bor- 
ries and others discarded automatic for non-automatic 
valves. 

Performances of Two-cylinder Compound Engines.— 
The earlier N.E.R. 4-4-0 compound express engines 

Fig. 259 ante—were used principally on the main 
line between Newcastle and Edinburgh. Hardly any 
independent records of their best work exists, but 
they were used on the 1888 racing trains on which 
one of them, No. 117, made the 1244-mile through 
run at the rate of 57} miles per hour. The load was 
only seven six-wheeled coaches, or about 92 tons, 
exclusive of passengers, &c, 


Ten similar non-compound engines, with 18in. 
by 24in. cylinders, were built at the same time, byt 
with the important difference that they carried on|y 
140 lb. pressure, whereas the compounds had 160 |}. 
Trials covering about 900 miles total train mileage 
950 miles engine mileage—with twenty vehicles, 
weighing 160 tons, showed that the compounds con. 
sumed 28.3lb. and the non-compounds 35.9 Ib. of 
coal per train mile. The saving for twelve months’ 
work was stated by T. W. Worsdell to be 14} per 
cent. in favour of the compounds. 

It is obvious that the two classes were not worked 
under similar conditions as regards boiler pressure - 
had that been done, the saving due to compounding 
alone would have been ascertained. 8S. W. Johnson, 
on the Midland Railway obtained a large reduction jn 
fuel consumption by increasing the pressure from 
140 lb. to 160 Ib. in otherwise generally similar non. 
compound express engines. Advocates of com. 
pounding argued that a compound engine coula 
utilise the higher pressure better than a simple 
engine, but at that period pressures had by no 
means risen to a point beyond which an increase in 
then existing simple locomotives had been proved 
in practice to be uneconomical. 

Similar remarks apply to the North-Eastern goods 
engines, of which ten non-compounds were built, 
with 18in. by 24in. cylinders and 140 lb. pressure. On 
the Newcastle, York and Leeds express goods trains 
these engines averaged 40.9 Ib. per mile, as compared 
with ten compound engines which consumed 34.9 |b. 
per mile, the latter having 160 lb. pressure. These 
figures covered a total mileage for each type of 
about 186,000. 

The large 4-2-2 
attained extremely high speeds. In 
NEER of March 7th, 1890, a number of indicato: 
diagrams were given, one set of which, with a 
gross load of 310 tons 6 ewt., or about 220 tons 
net behind the tender, shows 1041.4 indicated horse- 
power at 75 miles per hour, and another 1068.6 
indicated horse-power at 86 miles per hour on the 
level. They were probably taken just beyond the 
foot of a descending gradient. 

Notwithstanding these performances, about four 
years later Wilson Worsdell, who had succeeded 
T. W. Worsdell as chief locomotive engineer of the 
North-Eastern Railway, converted all ten engines 
of this class to non-compounds, with 19in. by 24in. 
cylinders, piston valves, and direct motion driven 
by Stephenson’s gear. It was stated that the outside 
steam chests—Fig. 261 ante—gave trouble through 
cracking, owing to their exposed position. From 1900 
onwards all two-cylinder compound engines, both 
passenger and goods, were similarly converted to 
simple engines. 

Four-cylinder Tandem Compound Locomotives.—In 
1885-6 three experimental tandem locomotives, with 
four inside cylinders, were made, some account of 
which will be of interest. 

The first engine, on W. H. Nesbit’s patent, was 
placed in service at the end of 1885 on the Nort! 
British Railway. It was a reconstructed 4-4-0) 
engine, which had been originally built at Cowlairs in 
1871, and was of historical interest in that it was the 
ill-fated engine which had gone down with the Tay 
Bridge in the 1879 disaster. The coupled wheel: 
were 6ft. 6in. diameter, and before conversion to a 
compound engine the inside cylinders were I7in. by 
24in. They were replaced by a pair of 20in. low- 
pressure cylinders, in front of which a small pair 
of 18in. high-pressure cylinders was placed. The 
stroke was 24in. The old valve gear was removed, 
and a modification of Joy’s gear substituted. The 
general arrangement was similar to that shown in 
Fig. 262, which is taken from Nisbet’s patent drawing 
—No. 16,967 of 1884. The exhaust from the high- 
pressure cylinders A passed through a central pipe 
P to the low-pressure cylinders. The valve rods were 
connected to sliding blocks in the quadrant links 
C and D, of which the inner two C C controlling the 
high-pressure valves were moved by a reversing gear 
independent of that which actuated the outer 
quadrants D D for the low-pressure valve rods. 

The N.B. engine worked as a compound for some 
years, though nothing was published in regard to 
results. It was afterwards reconverted to a simple 
engine. 

On the Great Western Railway in 1886 W. Dean 
built two tandem compound locomotives with inside 
cylinders. The first engine, No. 7, was constructed 
for the standard gauge, and from the exterior there was 
nothing to show that the engine was a four-cylinder 
compound. The low-pressure cylinders in front 
were 23in. diameter, the high-pressure cylinders 
behind being 15in. diameter, with a common stroke 
of 2lin. The ratio, 2.35, was practically the same as 
in Nesbit’s engine. The high-pressure and low-pres- 
sure cylinders on each side were in one casting, the 
two low-pressure cylinders being jointed and bolted 
together in the manner usual at that time, the centres 
being 2ft. 3in. apart. The high-pressure and low- 
pressure cylinders were separated by a hollow cover, 
which fitted into the bore of the high-pressure cylinder, 
and was attached to the main casting by studs, the 
nuts of which were placed inside the low-pressure 
cylinder. This cover was provided with a central 
bronze bush about 64in. long, through which the 
piston-rod between the two cylinders passed. A single 
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piston-rod served both cylinders, the portion in the 
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low-pressure cylinder being 4in. diameter, turned 
down to 34in. diameter through the high-pressure 
piston and cylinder. The low-pressure piston was 
formed of a central piece and an outer ring jointed 
together. Both cylinders and valve faces were hori- 
zontal. The low-pressure ports, llin. 1}fin. /2}in., 
were underneath the cylinders, the slide valves being 
balanced. The exhaust passages were carried upwards 
round the high-pressure cylinders on the inside and 
thence forward along the top to the low-pressure 
steam chests, which were placed above their cylinders. 
The low-pressure steam ports were l5in. x 2in., and 
- e exhaust passed directly upwards through a circular 
e 10j}in. diameter in the back of the balanced slide 
oi The two valve spindles were secured at the 
rear to the top and bottom respectively of a crescent- 
shaped yoke, to the centre of which the main single 





valve rod was attached, the latter being actuated by 
ordinary Stephenson link motion with lifting links. 
The cut-off, release, and other valve events were 
similar for both cylinders. The travel in full forward | 
gear was 4°/,,in.; outside lap, lin.; no inside lap or 
clearance. Full port openings 1°/,,in. at both ends. 
Cut- -off in full gear 69.7 per cent. on front stroke, and | 
53.2 per cent. on back stroke, the difference being | 
pe artly due to the setting of the valves to equal port | 
openings, the leads being */,,in. front and */,,in. back. 
In the first notch from midgear the valve travel was 

2iin., the pojnts of cut-off for front and back strokes 
being 27.1 and 19 per cent. respectively. The valve 
events left a great deal to be desired for a compound 
engine, and there was too much compression. Boiler 
steam at reduced pressure could be admitted to the 
low-pressure cylinders at the will of the driver. A 
safety relief valve was placed on the front of the steam 
chest cover. 


The engine had double frames throughout. The 
driving wheels were 7ft. diameter, and the leading 
wheels 4ft. To carry four cylinders at the front the 


leading wheels were placed well forward, 10ft. 2in. 
from the driving wheels, the coupled wheel centres 








being spaced 8ft. 4in. apart. Total base 18ft. 4in. 
—_ “a 
ort Ss - 
— —j--—_—_—}--_—4 





tor. eas Ze | 
A, aS See 
) Ce SW 





. 
——< 


Swan %& 


FIG. 263--G.W. BROAD GAUGE COMPOUND 


The leading axle-boxes had side play in the horns, as 
in the Midland 2—4—0 engines. The boiler, which 
carried 180 lb. pressure, had a total heating surface of 
1258 square feet, towards which the fire-box with 
water pockets contributed 137.7 square feet ; grate 
area, 18.33 square feet. The weight in working order 
was 44 tons, 13 tons being carried on the leading 
wheels, and 15} tons on each pair of coupled wheels. 
The weight empty was 40 tons 18 cwt. 

The other engine, No. 8—Fig. 263—was built as a 
broad—7ft.—gauge convertible engine with six frame 
plates. The driving and trailing axles had four bearings 
each, and the leading axle also had four bearings, 
the outer one being placed as shown in the outside 
frame. Had the engine been converted to standard 
gauge these outer frames would have been discarded, 
and the engine would have resembled the previous 
engine. The wheels, wheel base, and boiler were 
similar to those of engine No. 7, but the cylinder 
dimensions and arrangement were completely different. 
The high-pressure cylinders were l4in. diameter and 
the low-pressure 22in. diameter by 2lin. stroke. 
Cylinder ratio, 2.47. The cylinders, the centres of 
which were 2ft. 3in. apart, were inclined downwards 
at 1 in 12 towards the crank axle, and both 
high and low-pressure cylinders had steam chests 
underneath, the port faces being inclined upwards, 
so that the Stephenson link motion provided a 
direct drive. The special feature was the arrange- 
ment of piston-rods, which was somewhat similar 
to that subsequently used in 1888-9 by Monsieur 
Du Bousquet for a number of eight-wheels coupled 
tandem-compound goods engines on the Ch. de fer 
du Nord. The low-pressure cylinders were placed in 
front, and their pistons, in this case solid, each had two 
rods, which issued from stuffing-boxes outside and 
at the sides of the small high-pressure cylinders. The 
end partition between the high-pressure and low-pres- 
sure cylinders was in one piece with the main casting, 
since no bush was required ; in fact, all four cylinders | 
were cast in one piece. The high-pressure piston- | 
rod was central. There were two slide bars, and the 
crosshead had projecting wings on each side, to which 
the two outer low-pressure piston-rods were secured 
by nuts, the central high-pressure rod being connected | 
to the crosshead in the usual manner. Each oufer rod | 
was 9in. from the central rod, centre to centre. The | 
valves and valve spindles were at lft. 4in. centres. 

Both engines were purely experimental, the designs 
having been made in 1885. Mr. Dean told the writer, 
who travelled on the engines during their trials, that 
he considered it his duty to try compound engines, 








and seeing that Webb’s and Worsdell’s systems were 
being fully tried elsewhere, he thought that his own 
experiments should be made with the tandem system, 
though many difficulties would have to be got over. 

The engine No. 7 gave a great deal of trouble owing 
to the piston-rod bushes between the low-pressure and 
high-pressure cylinders, the lubrication of which was 
difficult, with the result that the low-pressure piston- 
rods were badly scored. It would have been better 
had the cylinders been separated as in the North 
British engine, but this would have necessitated 
lengthening the engine and providing a bogie, and would 
also have added to the weight of the reciprocating 
parts. The engine ran for some time, chiefly on slow 
trains between Swindon and Cardiff, but the danger of 
further trouble with the bushes precluded its use on 
express trains. 

The broad gauge engine, No. 8, had several bad 
smashes during the trials, in which the low-pressure 


| pistons were broken to bits, and both cylinder covers 


knocked off. It was thought that the three piston- 
rod arrangement caused the large piston to corner 


| slightly in the cylinders owing to unequal expansion 


of the rods. But there was also the danger of water 
of condensation in the low-pressure cylinder, when 
| working with an early cut-off, and, moreover, it is 
leasy to produce excessive cushioning in a com- 
pound locomotive, more especially in the high- 
pressure cylinder, since the initial pressure is small 
relatively to the terminal pressure. The clear- 
ance space volumes in both high-pressure and low- 
pressure cylinders were certainly too small, just as 
they were in the early French four-cylinder compounds. 
Nevertheless, the pistons of engine No. 7, with one 
central rod only, never broke, whilst those of No. 8 
with three rods were completely smashed on three 
occasions, on the first of which three pistons and four 
cylinders were broken. There was arelief safety valve 
on each of the low-pressure steam chest covers, but 
none on the high-pressure cylinders. 

The tandem system for express work has the great 
disadvantage of heavy reciprocating masses. The 
three engines described were the only tandem com- 
pound locomotives ever used in this country. 
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{¥ the rectifying electrode of an electrolytic rectifier 
has such a small area that the capacity effect may be 
neglected, it may be considered as a pure resistance, 
which is low when the rectifying electrode is cathode, 
but very high when it is the anode. If the impressed 
voltage is not too high, there will be no appreciable 
leakage current, and the value effect may be con- 
sidered to be complete, as shown at (a) in Fig. 45 in the 


rectification is more apparent in the case of the larger 
area electrode, because the resistance of the electrode 
is less, and with an area of 520 square centimetres and 
with a current of 2 ampéres the increase in inductance 
almost doubles the degree of rectification. 

An electrolytic rectifier having appreciable capacity 
and operating in series with an inductance may be 
represented by the diagram Fig. 58, where a syn- 
chronous switch 8S alternately opens and closes the 
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FIG. 58-—-ARRANGEMENT FOR DEMONSTRATING THE 
ACTION OF AN ELECTROLYTIC RECTIFIER 


circuit through two different paths, one consisting 
of a high resistance r in parallel with a condenser c, 
representing the electrolytic valve when it is closed, 
and the other path consisting of a low resistance R, 
representing the valve when it is open. 

The effect of inductance upon the rectified current 
of an electrolytic rectifier having appreciable capacity 
can be seen by comparing the oscillograms in Figs. 59 
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FIG. 59 RECTIFIED CURRENT WITH 250 MH. IN SERIES 


WITH RECTIFIER 


and 60 with Fig. 45 (d) in a previous article. The 
latter oscillogram represents a rectifier with no 


inductance. Fig. 59 relates to a rectifier in series 
with an inductance of 250 mh., and Fig. 60 a rectifier 
in series with an inductance of 500 mh. The addition 
of inductance not only balances the capacity effect, 
but increases the amplitude of the rectified wave. 
This is indicated in Fig. 61, where curves I. and II. 
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FIGS. 56 AND 57—CURVES SHOWING THE EFFECT OF 


previous article. If, however, there is considerable 
inductance in the circuit, the current can flow for 
a longer interval. When the electrolytic valve opens, 
the current and voltage relations are essentially 
the same as they are immediately after closing an 
ordinary electric circuit containing inductance, which 
means that the current is largely a temporary or 
transient quantity. The operation of a rectifier is 
similar to the opening and closing of the switch in 
synchronism with the voltage to be rectified, and the 
rectified current consists of a succession of transient 
impulses, but if the cireuit only contains resistance 
no transient quantities can appear. 

Messrs. H. D. Holler and J. P. Schrodt show that 
the maximum degree of rectification obtainable will 
vary from .636 to .816 with the phase angle between 
the voltage and current, as determined by the rela- 
tive amount of resistance and inductance in the 
circuit. The curves— Figs. 56 and 57—show the 
results obtained by Zenneck with different areas of 
electrode surface without and with inductance respec- 
tively, the conditions being otherwise the same. The 


| effect of high inductance in increasing the cogees of 


* No, VI. quad August 28th. 


INDUCTANCE ON THE DEGREE OF RECTIFICATION 


represent the increments in the transient component 
produced by the added inductance. 

In the case of full-wave rectification in a circuit 
consisting entirely of inductance, the rectified current 
would consist of two superimposed components, each 
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FIG. 60—-RECTIFIED CURRENT WITH 500 MH. IN SERI£S 
WITH RECTIFIER 
being a (l1—cos 6) curve, one half cycle apart, as 


62, their sum being a direct current with 
both equal 
62 is 


shown in Fig. 
average and root mean square values, 
to 2Imax. The ratio of D.C./A.C. in Fig. 


' therefore 1, the theoretical maximum value obtainable 








234 THE ENGINEER SEPT. 4, 1925 








loss. For the purpose of demonstrating the effect of 
iron, two coils were used ; one (A) consisting of many 
turns of small resistance wire and a small iron core, and 
the other (B) consisting of a few turns of large sectivy, 
resistance wire and a large iron core. Thy 
characteristics of the coils were as follows : 

A. 

118 

1.05 

113 


table below gives the results obtained with a lamp 
resistance in series with the rectifier and battery. 

To determine the effect of temperature, the same 
series of measurements was made at 50 deg. Cent. 
under otherwise identical conditions. Comparison 
of the results at 50 deg. Cent. with those obtained 
at room temperature showed that the electrical per- 


by full wave rectification. With a three-electrode 
tantalum rectifier, with inductances, as shown in 
Fig. 63, Messrs. Holler and Schrodt practically ob- 
tained this value. The oscillogram, Fig. 64, represents 
the rectified current of this rectifier, the ratio 
D.C./A.C. being .98. The ripple is due to the fact 
that the components do not have an exact sine form, 
but have the form shown in Fig. 60. The super- 
position of two such waves 180 deg. apart produces 
a ripple like that obtained for the full-wave rectifica- 
tion, as shown in Fig. 64, where the upper curve repre- 
sents the impressed voltage, the centre curve the 
rectified current, and the straight line zero 
eurrent. In the absence of iron the magnetic flux 
is proportional to the current, but in the presence of 
iron the inductance of the circuit varies with the 
magnet isation the iron throughout each cycle ; 


Resistance, ohms 
Inductance, henries 
Total impedance, ohm 


The hysteresis effect was therefore greater in t) 
case of the coil B than in the case of the coil A. Co: 
parison of the results in the right-hand tables shows 


lower 
that the energy efficiency obtained with the coil b 
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FIG. 61 EFFECT OF ADDING INDUCTANCE 
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in other words, the current with the flux, 
according to the relation existing in the hvsteresis 
curve for the magnetisation of the particular sample. 
When the hysteresis loss is large, the rectified wave 
is more peaked, and the degree of rectification is 
slightly reduced. When the hysteresis loss is small, 
however, the rectified wave is broader and the degree 
of rectification is slightly increased. 

The aluminium rectifier is often used in series with 
a lamp on the house lighting circuit, but as the in- 
vestigation under consideration has shown, its per- 
formance depends upon the electrical characteristics 
of the circuit. In order to determine the kind 
of performance under different conditions the 
following tests were made. The test circuit—Fig. 65 

was arranged so that the watt input, the impressed 
voltage, the average current, the root mean square 


varies 
FIG. 65 TEST CIRCUIT 


A, 
the 
powet 


this being 
coil B 
factor in 


the coil 
loss in 


The 


much greater than with 
due to the smaller IR 

compared with the coil A. 
the former much less because of — th: 
higher inductance of coil B. The ratio D.C./A.( 

averages about .61, or 20 per cent. higher with co 
A than with the lamp resistance or with B 
In the tables the variations of current in A 
were obtained by using one coil, two in series or two 
in parallel ; variation of current in coil B 
was obtained by varying the impressed voltage. A 
much greater current—viz., .62 obtained than 
would be expected with 111 volts and an impedanc: 
of 924 but it remembered that 
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FIG. 63 _THREE-ELECTRODE RECTIFIER 


coil 


formance of this rectifier was not appreciably affected case 


by such change in temperature, but that does not 
mean that the rate of deterioration of the electrodes 
and electrolyte will not be affected. In the case of 
one rectifier in which the aluminium area and the 
volume of electrolyte were too small for its current 
ratings, its temperature rose to 80 deg. Cent., and the 
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fluminium Rectifier with Lamp Resistance. Reactance Coil of Many Turns and Small lron Cor 
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watts 


D.C. /A.C Ampeéres. 


ratio. 
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amps. 
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A.C, 
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watts 
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current, and battery voltage could be directly ob- | D.C./A.C. ratio became practically zero; but on cooling direct-current component of considerable magnitude 
to the room temperature the rectifier regained its is present and to this current the reactance coil only 
rectifying power, though it would not continue to offers a resistance of 4.3 ohms. 
operate without overheating and consequent loss of Tests were meade to determine the performance 
rectification. of an aluminium rectifier used directly on the circuit 

As shown in the previous article, four rectifiers | without any series resistance or reactance. A variable 
may be connected so that full-wave rectification is step-down transformer was employed, and sufficient 


obtained, and comparison of the average D.C./A.C. 
ratio shows that 50 per cent. greater rectification may { 


be secured with four rectifiers than with one, although 


NN ANAAA 
yo Ye 


served with an oscillograph and photographed when | 
desired. In one case the rectifier had an aluminium 
area of 23 square centimetres, and the volume of the 
electrolyte was about 350 cubic centimetres. It gave 
360 hours of continuous service at the rate of .25 
ampere, the average temperature on continuous 
operation being about 40 deg. Cent. The currents 
chosen for the test were those which correspond 
approximately to those consumed by a 40, 60 and 
100 watt lamp on lighting circuits. The number of 
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FIG. 62- SUPERIMPOSED RECTIFIED CURRENTS 


FIG. 64. -RECTIFIED CURRENT WITH A HIGHLY 
lead cells charged varied from zero up to twenty-four INDUCTIVE CIRCUIT 
in multiples of six. | 

The effect of frequency on the D.C./A.C. ratio was 
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FIG. 66—CONNECTIONS FOR A TANTALUM RECTIFIER 
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the increase in energy efficiency is almost negligible. 


noted by observations at 30, 60 and 180 cycles per 
second, the degree of rectification being 
.5 respectively. Under all conditions of operation 
the degree of rectification as measured by the 
D.C./A.C. ratio decreased as the number of cells 
increased, as was to be expected. At the same time, 
however, the watt efficiency increased, because the 
I.R. drop was proportionally reduced as the battery 


.6, .56 and | 
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As already indicated, the rectification ratio D.C./A.C. 
may be increased by the addition of inductance to 
the circuit, and this was found to be the case when an 
inductance without iron was used. In Fig. 60, which 
relates to a rectifier in series with an inductance of 
500 mh., the transient component is so large that the 
rectified wave occupies almost the entire cycle. The 
effect of inductance, however, also depends upon the 


voltage approached the line voltage. The left-hand | presence of iron, and consequently the hysteresis 


voltage was applied in each case to obtain practically 
the same currents as were obtained with the 40, 60 
and 100 watt lamps on the house lighting circuit. 
It was found that the rectification with the step- 
down transformer was no better than it was with 
the lamp resistance, but neglecting the transformer 
loss, the efficiency was greater. The use of four 
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rectifiers on the step-down transformer gave a high 
degree of rectification, ¢.¢., .67, but the energy 
efficiency was slightly less than with a single rectifier. 
The rectifying properties of tantalum has been 
studied by Sehulze, who found that a solution of 
potassium carbonate gave better results than other 
which he tried, but within 
sulphuric acid bas proved successful. 
resistivity of sulphuric acid is low, and the ?R loss 
ix consequently less than it is with the poorly con- 
ducting electrolytes used in the aluminium rectifier. 
Moreover, the resistance of tantalum to the corrosive 
action of the electrolyte gives the rectifier a longer 
A tantalum 


recent times 


The electrical 


~Hutions 


ife than that of the aluminium rectifier. 


rectifier now on the market consists of a strip of 
tantalum, a lead or lead peroxide electrode, and an 
electrolyte of sulphuric -acid of about the same 
specific gravity as that used in storage batteries. 


\ transformer is combined with the rectifier - see Fig 
6 to reduce the line pressure to the proper operating 








BURNDEPT ELECTROLYTE RECTIFIER 


FIG. 67 


voltage, and sufficient cooling surface is provided to 
prevent an excessive rise in temperature. On account 
of the rapid formation of the film, the rectifying pro 
immediately 


perty of tantalum is acquired almost 


the alternating electromotive force is applied to a| 


fresh str ip of the metal. The wave form of the rectified 
current obtained with the tantalum rectifier was found 
Holler and Schrodt to be similar to that 
of the aluminium rectifier 

An electrolyte rectifier suitable for charging wireless 
and similar batteries is supplied by Burndept Wire- 
less, Ltd., and is shown in Fig. 67. It is made for 
100-115 and 200 240 volt, 50 or 60 cycle circuits, and 
is designed to give full-wave rectification. As shown 
in the illustration, an adapter is provided for connect- 
ing to a lamp-holder, whilst on the direct-current side 
there are clips for connecting up the battery. The 
electrolyte is the same as that used in the battery. 


by Messrs. 
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WHILE the programme of Section G (Engineering) 
devoted mainly to the 
connected with naval architecture and marine engi- 
neering, separate meetings of this section with Section 
Fk (Economic Science and Statistics) dealt with the 
engineering transport, and Section B 
Chemistry) dealt with other engineering subjects. 


Was discussion of problems 


aspects of 


EXPERIMENTAL TANK Work. 


An interesting discussion followed the presentation 
of a contribution on “The Value of the Experi- 
ment Tank in relation to Ship and Propeller Design,” 
by Mr. Edwin R. Mumford. 

The author said that it could be claimed that tank 
tests had a very high value, not only in securing the best 
possible designs of ship for given conditions of size, 
speed and service, but in enabling speed and power for 
any conditions to be predicted within narrow limits. 
For many years, estimates of speed and power were 
based on the Admiralty coeflicient, and although that 
inethod was still useful in estimating the speed and 
power for a proposed ship from results obtained for a 
somewhat similar ship, it could give no indication 
whether the design dealt with was good or bad. The 
data obtained by William Froude establishing the 
law of comparison, gave results which it was common 
knowledge had proved of incalculable value in 
securing the utmost economy in the propulsion of 
ships of-all kinds. A suggestion had recently been 
made that Froude’s surface friction data should be 
vhecked and extended by large-scale tests to cover 
much greater length and bigher speeds than were dealt 
with by him, and that an attempt should be made to 
determine the effect of form on surface friction. 
There were great practical difficulties associated with 
large-scale tests, and having regard to the uncer- 
tainties as to the limits of possible error in the results 
which would be reached and the expenditure of time 


and money involved, it hardly seemed worth while 
to undertake that work. It was admitted that 
Froude’s surface friction data had given very satis- 
factory results in practice, and had enabled trust- 
worthy predictions of speed and shaft horse-power to 
be made for ships having good immersion when tried 
under favourable weather conditions. More variation 
in ship’s measured mile trial results was caused by 
differences in the condition of the immersed surface 
and by weather than by any possible error associated 
with the application of Froude’s surface friction data 
and methods. 

‘Tank propeller experiments had added considerably 
to the knowledge of propeller behaviour under sea- 
going conditions. It had been proved that consider- 
able variation in the shaft power of a particular form 
could be caused by varying the design of the shaft 
and the relative and direction of 
rotation of propellers, as well as by altering the design 
jane proportions of the propellers. The sum total of 

the effects of permissible alterations to an appa- 
rently suitable original design of ship and propellers 
resulted in very many cases in a considerable economy 
in shaft power, notwithstanding the application of 
accumulated experience to the preparation of the 
original design Useful work had carried 
out at various experimental tanks in the investiga- 
| tion of the variation of model screw propeller efficiency 
in open water, in relation to variation of pitch ratio, 
|} ship ratio and other factors. Much, however, re 
for although the results obtained 
irom experimental investigations with model screw 
propellers in open water were very valuable, they 
could not be relied upon for synthetic construction of 


bosses position 





also been 


mained to be done, 


| the propulsive efficiency of a ship, in association with 
| the wake and with the hull as 
augmented by the action of the screw or 


resistance of the 
screws at 


| 

| the stern of the ship. In open water, the. direc- 
| tions and speeds of the lines of flow of the water 
| towards the screw were symmetrical with regard 
lto its disc, the centre line of flow being in line 
| with the axis of the screw. Such was not the 
| case when the screw was in position behind a ship or 


| its model. In many cases, the actual propulsive 
| efficiency differed to a large extent from that arrived 
lat by a synthetic treatment of augmented resistance 
| wake and screw efliciency in open water. Such syn 
thetic treatment could give only an approximation to 
| the propulsive efliciency in the case of, for example, a 
}ship having a tine after body and a central single 
\ change of the direction of rotation of twin 
screws might affect the propulsive efficiency to a large 
extent. 

Shaft hac 
resistance by 25 per cent. 


screw. 


excrescences been known to increase 
In good modern practice 
the resistance due to excrescences on a model should 
not exeeed 8 per cent. of the hull resistance, and in 
some cases was only 1 or 2 per cent. The resistance 
submarines, not suitably housed, 
rhight be as high as 17 per cent. of the hull resistance. 
but could be reduced to 7 per cent. as the result of 


experiment. 


of perisce pes on 


In exceptional cases of rudder design, it had been 


found possibk as the result of model tests to reduce 





| by the ship at full or service speeds. 
| nection if 
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was 
important in paddle ships to secure the most favour 
able immersion on the paddles in the waves created 


the shaft power by as much as 10 per cent. It 


In this con 
was the practice to take measurements of 
the heights and hollows of the waves not only at the 
skin of the ship, but over all the surface of the water 
in which the wheels were to work. In 
side-paddle steamers, it 


the case of 
Was sometimes necessary, 
and permissible, to change the longitudinal position 
of the wheels as first designed in order to secure the 
desired immersion more easily than the original design 
permitted. , 

Many novel designs of propellers had been tried 
at experimental tanks with a view to securing a better 
propulsive efficiency than could be obtaned from screw 
propellers of ordinary design and suitable dimensions 
for the speed and power, or from paddle wheels, 
when the draught of the vessel did not permit of the 
application of screws of suitable dimensions. Hitherto 
those various novel designs had not succeeded, save 
for the notable exception of the vane-wheel design 
in its application to moderate draught. 
Vane wheels in such ships gave a very high propulsive 
efficiency. 

Cavitation presented special problems, and in the 
absense of complete knowledge of the various factors 
which continued to cause the condition of cavitation 
a limiting speed of slip of the driving face of the screw 
of 16ft. per second and a limiting pressure of 13 Ib. 
per square inch of projected blade area had been 
arbitrarily and had found useful in 
general practice. It was possible to estimate from 
acquired data the speed of the slip of the driving 
face of propellers in the wake of a proposed ship, 
but the factors affecting the estimate were so numer- 
ous and variable that it could only be made between 
rather wide limits. In such cases it was therefore 
very advantageous, when possible, to resort to experi- 
ments with model screws working in proper position 
behind tho ship model, in order to ascertain the speed 
of the slip in the wake of the ship model. If it was 
found that it corresponded to such a high speed of 
slip for the ship's propellers, in relation to the pitch 
ratio, as to cause undue from cavitation, the 
indication might be regarded as a reliable warning to 


vessels of 


chosen, been 


loss 





satis 


until a 
factory speed of slip for the ship was secured. 


increase the diameter or blade area 

Sir John Biles reminded the meeting that the 
question of the resistance of ships in its modern 
scientific form was brought into practical shape by a 
Comunittee of the British Association in the ‘sixties 
of the last century. In connection with the economies 
which had been realised as the result of tank experi 
ments, it would be of great interest if Mr. Mumford 
could give an estimate, either in horse-power or money, 
of the total saving effected by the work of the Denny 
Tank, for example. He did not agres with Mr 
Mumford in the assumption that large-scale tests were 
not worth while. Experiments ought to be made with 
planes 600ft. long, running at the speed which would 
be attained by vessels of that length. Tests had only 
been carried out with planes of 50ft. at speeds of 
8 knots. The assumptions underlying the predictions 
as to power were that the resistance of planes was 
proportional to area, but tests at high speeds were 
necessary. The fact that there was no certainty of 
obtaining full value for the expenditure ought not to 
act as a deterrent. 

Mr. Wilding referred to work at Haslar on models 
for the design of the Lusitania and Mauretania. He 
had discussed with Mr. Froude the question of obtain- 
ing new data on skin friction for ships of great length 
and high speeds, and it was decided that the best 
method would be to check the original results. While 
he did not think from the work he had carried out and 
actual service records that there was anything funda 
mentally wrong with the old data, he agreed with Sir 
John Biles that from the scientific point of view it 
would be worth while to have full-scale experiments 
carried out. A great deal might follow from work of 
that kind. 

Sir Richard Paget useful in 
formation obtained by tank experiments during the 
war period in connection with paravanes, towing 
boats of different kinds and high-speed craft. 

Professor F. C. Lea commented on the use which 
had been made of models for evolving more efficient 
designs of aeroplanes and airships. The principle of 
similarity had proved to be capable of application to 
many problems. It was not too much to say, indeed, 
that the modern aeroplane was entirely due to expert- 
ments carried out with models in wind channels 
With regard to the large-scale experiments, suggested 
by Sir John Biles, he was very sceptical as to their 
value. Model results had been found to apply to the 
full-scale construction so closely that it seemed almost 
unscientific to ask for tests of the kind sugyested. 

Sir Archibald Denny referred to the useful sugges 
tions made by Mr. Mumford concerning methods of 
testing models of paddle steamers and his method of 
attacking the troubles associated with cavitation. 

Mr. Mumford, in replying to the discussion, said 
that the power saved through tank tests was tn many 
cases 30 per cent., and in an extreme case ha i been as 
high as 70 per cent. The saving to the shipbuilder 
on an ordinary sized cargo ship was between £7000 
and £10,000 in first cost, and it was a saving which, 
from the point of view of fuel consumption, continued 
through the whole life of the ship. It was not possible 
to state an aggregate figure as the economy resulting 
from the work of a particular tank. On the subject 
of large-scale testing. he would point out that there 
was very satisfactory agreement of ship and model 
results, and it was not, he thought, necessary to meur 


mentioned the very 


the expenditure involved in full-scale tests. 


DEVELOPMENTS IN MERCHANT Suir 


BUILDING. 


SCANTLING 


Mr. J. Foster King read a paper on “ Scantling 
Developments in Iron and Steel Merchant Ships.” 
He pointed out that in the “ Transactions” of the 
Institution of Naval Architects of 1860 scantling 
rules were published which covered hulls from 100 tons 
to over 3000 tons gross register. Those rules might 
be described as a shipwright’s reproduction in tron 
of the scantlings and construction of wooden ships 
It was apparently assumed that the strength of oak 
was one-tenth that of iron, the weight of iron ten 
times that of oak, and the value of a homogeneous 
riveted iron structure 20 per cent. greater than that 
of a non-homogeneous hull. The value of 
the shell of a wooden hull seemed to have been esti 
mated at roughly twice the strength of the outer 
planking, and it was thus deduced that 16 per cent 
of Lloyd’s tabulated thicknesses for wood planking 
would provide an equivalent thickness for an iron 
hull. As the value of iron to resist impact was re 
garded with suspicion and wood shells were not reduced 
at the ends, the plating was required to be of the same 
thickness all fore and aft. A standard for scantlings 
had, however, been created. Criticism had the effect 
of producing a fresh set of rules in 1863, and redu 
tions were permitted in the thickness of some of the 


wooden 


plating. 

A ship 680ft. long might seem to be utterly bevoud 
conception mn this first generation, yet the Creat 
Eastern was an accomplished fact in 1860, and was 
an example of what mechanical science might have 
done for ordinary iron ships if ordinary builders 
could have been freed from the trammels of wood- 
ship experience. Although two generations before her 
time, naval architects must always respect the mecha- 
nical genius which created an efficient sea-going girder 
680ft. long in which the thickest plating was 0.75in. 





and the major portion only 0.5in. thick, It embodied 
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lessons on the mechanical value of form to resist 
deformation, as well on as the efficiency of box girders 
with the material on their outer walls, which should 
still be studied by all constructors. 

Dr. Fairbairn was the chief sponsor of the girder 
theory in its application to ships. Steel as a ship- 
building material was being spoken of in the ‘sixties, 
and as early as 1868 Lloyd’s accepted a steel ship 
under a reduction of 25 per cent. from iron thicknesses. 
In 1874 John’s famous paper introduced compara- 
tive longitudinal stress figures derived from static 
calculations of the bending moments caused by poising 
ships on the hollow and crests of waves, respectively. 
This supplanted the earlier method of estimating 
the effect of poising them on pinnacles of rock, and 
remained the standard comparative method. It 
had, however, no greater, immediately traceable 
influence upon the construction of ordinary ships 
than the older method, and although its revelation of 
the comparative weakness of long ships did cause 
surprise at the time, there could be no doubt of its 
great, if unseen, influence upon subsequent develop- 
ment, of longitudinal scantlings. In 1876 Mr. Riley 
wrote a paper on Siemens-Martin steel, which marked 
the beginning of the era of steel shipbuilding and of 
the realisation of Scott Russell's 1866 prophecy that 
steel would completely supplant iron. 

About 1890 Messrs. Harland and Wolff built the 
Majestic and Teutonic, which were the abnormally 
big ships of their year, the longest since the Great 
Eastern, and the apotheosis of the flush-deck type 
which had been developing out of the 330ft. big ship 
i860. The initial line of development was 
through increasing length, but leaving breadth and 
depth fairly constant, thus creating out of the seven 
beams and ten depths, which had been extreme pro- 
portions, the ten beams and fourteen depths which 
were popular for big ships during so long a time. 
Although the transverse section was small in relation 
to the ship’s length, the freeboard was great in pro- 
portion to the depth, so that the longitudinal strength 
was satisfactorily maintained by means of heavy 
deck plating, such as seemed natural to Sir Edward 
Harland, who was a leader in this practical applica- 
tion of sound mechanies to shipbuilding. About this 
period, all shipbuilding which professed to be and called 
itself scientific was full of the importance of combin- 
ing longitudinal with transverse members, and con- 
sequently with the importance of attaching every 
longitudinal to the shell. This was usually unsound 
in principle, was certainly expensive, but proved hard 
to outgrow. A new impetus to methods of consider- 
ing scantlings was given by the Isherwood system 
mm 1908, but perhaps the greatest practical influence 
was the development and acceptance of construction 
rules based on efficiency instead of dead conventions. 
In 1917 such rules had developed to the point of 
published formule, which represented direct calcula- 
tions for sizes of frames, beams, &c., for any load and 
any desired type of design, together with tables which 
provided an accepted standard of longitudinal strength 
for sea-going merchant ships of any size and any free- 
board within the range of ordinary practice. 

The present stage of scantling development for 
ordinary merchant ships was derived therefrom, and 
applied to the persistent 120ft. type would show 0. 3in. 
shell and 4in. frames, without reverse frames, and 
spaced 2lin. apart, but it would be recognised to-day 
that that shell thickness had a big surplus over its 
theoretical minimum. Practical development since 
that size and type was the general trader of 1860, 
was marked chiefly by the passage from 0.5in. shell 
with 18in. frame spacing to 0.3in. shell with 2lin. 
spacing. 

There was little to be taught by the abnormally 
big ships of to-day, but the Conte Biancamano, built 
by Beardmores, made a reasonable comparison with 
the Great Eastern. Her greatest breadth was less, 
but the ‘midship area was at least as much as that of 
the Great Eastern. Although barely 50ft. longer than 
the Teutonic, the Conte Biancamano was 18. 5ft. 
broader and 24. 5ft. deeper to the strength deck. She 
was a good deal deeper in proportion to length than 
the Great Eastern. The side framing provided plain 
heam support to the plating at 36in. intervals, the 

hell was 0.78in. to 0. 54in. at the ends, or practically 

the same thickness as that of the Great Eastern. Not 
the least interesting phase in modern scantlings was the 
reduction in shell thickness in relation to that of the 
Teutonic, which resulted from modern recognition of 
the mechanical advantage of large girder section in 
relation to length and load. Having regard to the 
use made of indispensable passenger platforms and 
the essential simplicity of the structure, the Conte 
Biancamano represented an advance upon the Great 
astern and the Teutonic. 

Mr. W. J. Berry, opening the discussion, said that 
the evolution in merchant construction had followed 
much the same lines as in warship design. It could 
he claimed that no ship in the Navy had exhibited 
any general structural weakness during the past 
twenty or thirty years. In a destroyer 300ft. long, 
with a draught of L0ft., the bottom plating was not 
than jin. thick, and the end plating was as 
low as '/;in. in thickness. Those scantlings were the 
outcome of the desire to get 27 knots on not more than 
400 tons displacement. The quality of the material 
worked mto a ship had a great deal to do with the 
reduction of scantlings. As compared with ten years 
ago, the warship designer was saving about LO per 


since 


more 





cent. on the total weight of steel, and it was hoped 
that that saving would continue. The modern British 
cruiser was practically a modified destroyer, and 
foreign nations had adopted destroyer design for 
cruisers to a greater extent than the British Admiralty. 
In recently constructed United States vessels, the 
weight had been cut down to a point which had made 
it necessary to add a good deal of material after trials 
at sea. 

Sir John Biles related to the meeting some of his 
earlier experiences. In 1880 he was asked by Mr. 
James Thompson to design an Atlantic liner on light 
lines. He produced a set of scantlings which gave a 
stronger ship and lighter scantlings than anything 
which had been built up to that time, but he found 
an insurmountable obstacle in Lloyd's. At a later 
date the City of Paris and the New York were de- 
signed, and in competition with the Teutonic on the 
Atlantic route, the New York made a neck and neck 
race. The block coefficient of the latter was .6, and 
that of the Teutonic he believed .65. Beams as light 
as those put into the New York had never been put 
into such a ship since. The stage had now been 
reached when nobody with any sense of respon- 
sibility would send a ship to sea, the scantlings of 
which had not been subjected to calculations based 
on the girder theory. 

Mr. Foster King said that a movement was on foot 
at the present time to obtain the approval of classi- 
fication societies to a reduction of scantlings when 
steels of the new high-tensile qualities was used. 
He hoped that the mistake which was made when 
passing from the use of iron to steel would not be 
repeated in the case of the newer steels. Scantlings 
could not be reduced without the most careful con- 
sideration. It was shown that where iron ships had 
been reasonably well proportioned and the weight 
of scantlings was not excessive, the replacing of 
iron with steel did not justify lighter scantlings. 
It -was a good thing when the change was made 
that iron ship scantlings were generally excessive. 
In the beginning of iron shipbuilding the people 
who initiated it were not shipbuilders, and those who 
were responsible for the first big ships constructed 
them with a knowledge of mechanical principles. 
The Great Eastern was one outstanding example, 
but the theories which were applied in that case did 
not affect the building of ordinary ships. Sir John 
Biles, in designing the City of Paris and New York, 
was ahead of his time. Even to-day the ordinary 
ship was not built with the same appreciation of 
mechanical facts as guided the minds of the leaders 
of sixty years ago. 


Qt WALLS OF SOUTHAMPTON Docks. 


Mr. F. E. Wentworth-Sheilds dealt 
which had occurred in the quays at Southampton. 
He said that these incidents, though regrettable. 
formed a very interesting chapter in the history of 
quay wall construction, and, moreover, threw some 
light on the ever-elusive problem of how to design a 
gravity quay wall which would prove to be stable 
though built on soft-earth foundations. 

The quay walls of the Outer Dock were about 40ft. 
high. They were built in 1842, and it was no doubt 
the first time that quay walls of that height had been 
built on such weak soils as occurred at Southampton, 
so that the engineers had really little or nothing to 
guide them in planning their structures. Considering 
those circumstances, the wall was well thought out. 
It was made 12ft. thick at the base, diminishing to 
6}it., and was 39ft. high. Based on a timber platform, 
6in. thick, the wall was strengthened by counterforts, 
15ft. centres. In f was 


AY 


with failures 


front 


5fit. square, spaced at 
The ground 


placed a continuous row of sheet piles. 
consisted of sandy clay, sometimes so fine that it 
became a quicksand. Troubles began early, as the 
wall moved in places as soon as it was backed up. 
An attempt was made to stop that movement by 
inserting iron ties 2}in. in diameter at intervals of 
about 30ft., secured to substantial anchor blocks 
placed at some distance behind the wall, but they 
were found to be useless. Eventually, the movement 
was stopped by removing the filling at the back of 
the wall to a depth of about 10ft. For a number of 
vears that remedy seemed to have been effectual, 
but. after 1910 various lengths of the wall had again 
shown signs of instability, and expensive works had 
had to be carried out in order stabilise them. 
Generally speaking, that had been effected by sinking 
deep trenches immediately behind the wall, in which 
concrete buttresses had been built up, resting on 
steel bearing piles driven to a depth well below the 
foundation of the wall. Trouble had also been ex- 
perienced at the Empress Dock, built nearly forty 
years later. The wall in that case was of concrete, 
and with a height of 45ft. was 514ft. wide at the base. 
It rested on a fairly firm sandy clay. The north wall 
was the structure which moved. The maximum 
movement was about 23ft., but the wall maintained 
its upright position, showing that the movement was 
not due to overturning or to the crushing of the clay 
under its toe, but simply to the fact that the resist - 
ance of the clay in front of the toe, plus the friction 
at the base, was insufficient to balance the lateral 
pressure of the backing. To remedy the matter, the 
portion of the wall which had moved was taken down 
and rebuilt to the same except that “the 
foundations were carried down to 15ft. below dock 
bottom instead of tift., and the repair had heen quite 


to 


section, 





successful. Other walls of this dock had been deal; 
with by sinking trenches in front of the toe and filliy,. 
in with concrete block, and in the case of the wos; 
wall by building a new wall out in front of the ol.).. 
one. 

A comparison of the profile of these walls and «\ 
their behaviour indicated the importance, wher. 
backing had to be inserted, of taking pains to obtain 
suitable material, and, if possible, a material whi. 
would not be softened or altered by the water wij 
penetrated into the backing. Rubble, stone, e},)}). 
gravel, and clean sand made good backing: san 
clay was especially treacherous. Means should, 
possible, be found for draining the backing above | 
tide level as the presence of water behind the wal! 

a higher level than the tide outside imposed an ad 
tional lateral thrust on the wall. The design ado} 
for the wall must be heavy to ensure resistanc: 
movement in the shape of base friction, and foun! 
tions must be carried well below the dredging {m\ 
Quantity was more important than quality, exc: 
in the case of reinforced concrete work. The trou!) 
experienced at Southampton could not have b 
entirely foreseen by calculation. Rankine’s form: 
for the intensity of lateral pressure of an earth back i: 
was only correct for certain specified conditions «a: 
materials. There was, however, no doubt that cal 
lations based on the formula would still be made | 
engineers, but to increase their usefulness furt! 
experimental work was badly needed. 

Dr. J. S. Owens said that the facts brought out 
the paper emphasised the need for a greater degr 
of co-operation between the engineer and the scienti 
The effect of water intrusion was remarkable, cl) 
sand weighed 81 lb. per cubic foot, but could |» 
raised in weight to 112 lb. per cubic foot by the add 
tion of just enough water to fill the interstices betwee: 
the grains. It then became an entirely new materia 
He would point out that the mere presence of wat: 
would not convert sand into a quicksand unless th: 
movement of the water through the sand was upward 
and at a velocity high enough to prevent the sani 
grains sinking through it. He agreed as to the need 
for further experimental investigation of the subject 

Mr. J. S. Wilson supported the proposal for mor: 
experimental work. It had to be admitted by eng 
neers that in the present state of knowledge retaining 
walls could not be designed with any real certainty a 
to their behaviour. 


Hudson the 


Beare also referred to 


with 
retaming 


Professor T. 
uncertainty mm whiel 
had to made in designing Phe 
first step in any investigation was to collect the whol 
of the data available from the time of Sir Benjaniun 
Baker down to the present day. 

Lea expressed the opinion that thy 


connection ASSUMptLons 


be walls. 


Professor F.C. 
possible errors in calculations concerning retaumuny 
that the engineer might as wel! 
rely on guesswork. It must not be assumed that the 
problem would be solved by a study of earth pre- 
Other factors involved, including th 
nature of the material under the wall. 

Mr. Wentworth-Sheilds briefly replied to the poit- 
raised, and said he was glad to find general agreement 
as to the real need for further experimental work. 


walls were so great 


sures. were 


SECTLON B. 
E.ecrro-Depos(trep CHROMLUM. 


Mr. E. A. Ollard gave an account of some tests 
carried out both in the laboratory and under service 
conditions to determine the to corrosion 
of electro-deposited chromium. 

in the laboratory tests, steel specimens were given 


metals, and then 


resistance 


one or more coatings of different 
subjected to exposure, boiler, salt spray, and heat 
In the second series, various articles plated 
and theu 
a good 


tests. 
with chromium were placed in 
behaviour noticed. The author stated that 
deal of difficulty was experienced in the early attempts 
to electro-plate chromium on_ to other metals. 
Chromium formed several oxides and metals of that 
type were always difficult to deal with, as there was 
tendency to deposit one of the lower oxides instead 
of the metal. Electrolysis of chromium salts, such as 
sulphates and chlorides, did not give very satis 
factory results, and in most of the work that had be on 
clone on a chromium plating a chromic acid solution 
had been used. From this solution fairly satisfactory 
deposits had been obtained in the laboratory, but: it 
had been difficult to apply the process commercially. 
It was only within the last few years that processes 
had been evolved which had proved satisfactory on 
an industrial scale. The test pieces were plated by 
Dr. Liebreich’s process, which was being used com- 
mercially in Germany and France. 

From time to time investigators who had succeeded 
in plating chromium had claimed various properties 
for the material they had treated. Among those 
claims the most noteworthy was that chromium plated 
directly on to steel would prevent it from rusting. 
It was unfortunate that such claims should be made, 
as it not infrequently happened that they were not 
justified, and a process which might have several 
applications was, in consequence, put aside as useless. 
It seemed certain that important applications would 
be found in industrial practice. One was the protec- 
tion of die casting moulds. That application was 
suggested by the British Non-ferrous Research Asso- 
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wiation, and in accordance with its suggestion, a 
cna!l steel pin from a mould was plated with 
chromium. These pins were originally made of 
ordinary steel, but it was found that they were very 
enon attacked and comparatively few castings could 


he « btained from the moulds before they had to be 
ed. At the present time they made of 
special steel, which was high in price, and it was hoped 
that an ordinary steel, chromium plated, could be 


rent were 


used instead. The test made on the die casting pin 


seemed to show that the process might have a big 
futi in that industry, and it was by no means un- 
likely that platings of that description might find 
applications in chemical plant, &c. Chromium plating 
resisted nitric acid very satisfactorily, and also most 
organic acids, and for that reason it might prove very 
ads tageous to protect such plant in that manner. 
It hoped to carry out more exhaustive tests on 
the effect of sea water and sea air and to repeat the 
exposure tests on polished specimens. Tests were | 
heme made to see whether chromium could be used 
for protecting metals at higher temperatures and 
whether any alloy would be formed between steel! 


It 


alse hoped to make a series of erosion tests on 


ana nickel and chromium plated on its surface. 


wa 


romium plated steel, both by subjecting it to a jet 


of steam and by mechanical abrasion, and it might 
als he possible to get some exact hardness figures 
for the deposited chromium if sufficient thickness 
could be built up. While chromium itself could not be 


recommended for rust-proofing steel, steel articles 
plated first with mickel and then with chromium, 
especially if a layer of copper was put in between, 


would stand atmospheric corrosion extremely well. 
suc 
resist abrasion better than other platings, and might 
therefore prove extremely useful in steam plants. 
The chromium seemed to adhere to the nickel quite 
sat sfactorily. 

Mr. Macnaughtan that 
Woolwich, using a different process, chromium-coated 


‘ } 
eel 


said in experuments at 


exposed to weather for over two months had 


proved very satisfactory, only a slight discoioration 


having oceurred, That and other tests m progress 
uggested that Mr. Ollard’s results should not be 
taken as final. It was hoped to publish later the 


results of the Woolwich investigations. In order to 
obtain a coating on steel which would satisfactorily 
the of he inclined to 


agree with Mr. Ollard that a composite coating would 


resist action sea water, was 


prove necessary At Woolwich a sample of steel, 
first coated with zine and then with chromium, 

in. thick, had shown no signs of corrosion after 
230 hours in the salt spray test. That trial was still 
n progress. An important advantage of chromium as | 
a protective coating was its great hardness, which 
minimised the risk of the coating being abraded 
through locally, with a resulting breakdown in the 


protection. The author had been unable to obtain 
hardness tests as his deposits were not thick enough 


At 


articles would also stand the action of steam and | 


Woolwich deposits up to jin. thick had been |p), 





ingly difficult. Mr. Garfield sueceed in 
extracting the grease, but in so purifying it, that it 
became a valuable and marketable commodity. It 
is stated that in all the Corporation has received no 
less than £1,000,000 from the sale of the grease and 
other products of its sewage disposal works. 

Mr. Garfield the Institution of 
Civil Engineers and was a past-president of the Asso 
ciation of Managers of Sewage Disposal Works. 


» hot only 


was a member of 





HUBERT BEWLAY. 
Tur death took place, on the 28th ult., at the 
of eighty-two years, of Mr. Hubert Bewlay, of 


age 
Alcester-road, Moseley. 


76, 
Mr. Bewlay was born in Birmingham in 1843, and 
after leaving school became an articled pupil with 
His active con 
with that extended over a period of 
sixty years, and it continued up to the time of his 
death. When the company incorporated 
1892 he became a director, and, at the time of 


Thomas Piggott and Co., engineers. 


nection firm 
was in 
his 
death, he was senior director. 

Mr. Bewlay entered the Birmingham City Council 
on the extension of the city m 1911, and was elected 
the additional aldermen. He served on the 
Water Committees, and his knowledge ot 
engineering was of value. He retired 
| from the Council two years ago. During the 
| period he devoted much of his time to the interests 
of Service men, and was associated with hospital work. 
He was a member of the Institution of Civil Engineers. 


| 
| 
| 
fone of 
|} Gas and 
' considerable 
wal 





Steam versus Electric Locomotives. 


Tut followimg is extracted from an address entitled 
a Railroad Executive,” which was de- 
livered in March last by the late Mr. Julius Kruttschnitt, 
New York Section of the ot 
Civil Engineers, in joint meeting with the New York Sections 
of the Institute of Electrical Engineers, the 
American Society of Mechanical Engineers, the American 
Institute of Mining and Metallurgical Engineers, and the 
New York Electrical Society Mr. Kruttsschnitt, who was 


The Engineer as a 


before the American Society 


American 





chairman of the executive of the Southern Pacific Company, 
New York, died in June last The paper is given in fall in 
the August issue of the Proceedings of the American 
Society of Civil Engineers, which recently reached us 
‘Where electric current can be generated from water 
| power trains can be moved very cheaply, but where the 
|} current is generated im a steam plant the advantages are 
much diminished In eight large steam-electric plants 
| studied in 1919 bv the United States Geological Survey, 
| 12.2 per cent. of the eneryy in coal is converted into electric 
energy : transmitting this electric energy to the motors of 


| 
| 
;an electric locomotive reduces the available power to 9.9 
| 


cent., and the is further reduced in the motors 


4 t. of al 
corre sponding eflicirency of a mock rn steam lox omotive 


per output 


jto 8 per cen the total original energy in the co 


obtamed. They were very bright deposits which could | with arches, superheater, and feed-water heater is 8.1 pet 


and were found to have a 
Brinell No. 700, ll 
rev deposits which could just be touched by a file 


1 t he touched by a file, 
rdness greater than whereas du 


favourable conditions. While under existing 
lvantage 


cent. uncer 


conditions the a in favour of the electric locomo 


| tive may be more than that indicated, the spread is hardly 


vere found to have a hardness of about Brinell No, | C@°0Uc® to tempt capit il to assume the pe of interest, 
600. The application of chromium deposits to the | depreciation, wax, and maintenance that would have to 
> be incurred in changing from steam power to electricity 

coating of die casting moulds was tried at Woolwich , . 
| venerated in a steam plant The soundness of this conelu- 

me months ago, with satisfactory results, which sion was demonstrated by studies made of the Sierra 
were reported to the Department of Scientific and | Nevada and other heavy grades on the Southern Pacific, 


Industrial Research. 








Obituary. 


JOSEPH GARFIELD 


the death, 
27th ult., of Mr. Joseph Garfield, its sewage 


BRADFORD has suffered a severe k bv 





1 the 
engineer. 

Mr. Garfield, who was only in his fifty-fourth vear, 
vas born in Wolverhampton, and received his training 
it Masons College, Birmingham, 
articled to a local firm of engineers. His first direct 
with the he devoted 
his life was as resident engineer at the Sewage Disposal 


Works of the Wolverhampton Corporation. 
J 


afterwards beiag 


Hussociation subject to which 
He was 
so connected for some time with the sewage works 
it Lichfield. 


cr, 


The important work of his career, how- 
done at Bradford, which was 
ewage engineer from 1899 till the time of his death. 
He it was who planned the large Esholt Estate disposal 
cheme, work on which was begun nearly twenty years 


was of he 


and will still, it is estimated, require another two 


This undertaking involved the 
on 


vears to complete. 
driving of a tunnel 
of the sewage to the 


miles long for the conveyance 
ssholt. Estate, a property which 
is over 1850 acres in extent, and which was acquired 
by the Corporation in 1906. 

Mr. Garfield’s name will always be connected with, 
in addition to the Esholt scheme, the use of coal as a 
tilling material for sewage filter beds. and with the 
extraction of from The of 





grease sewage, sewage 


2 ws. 
Bradford, owing to the enormous quantities of wool 
which are washed and treated in that city, contains 
a very considerable percentage of grease, which, unless 


Assum 
a steam station, the 
additional net plant re 
an three times as great as 


where trains are lifted as high as 6854ft. in 86 miles 
the 
interest, 


ing current to be generated in 


taxes, depreciation on 


quired were found to be more t! 


to be obtained from electric opera 


the estimated saving ” 
trons, 
Other considerations, such as smoke prevention and 


the increased capacity on heavy grades, may influence the 


problem, but the speaker recalls no instance of a change 
being made solely to save fuel where a steam-generated 
current was used. The steam locomotive is by no means 


For example, a fuel 
consumption of 100 lb. per 1000 gross ton-miles by electric 
to conditions univer- 
Data published by the 
1921, show 
that the fuel consumption on 24.000 selected miles of steam 
railroad averaged but slightly more than 100 Ib. per 1000 
Embraced in this mileage were the New York 
Central, Hlinois Central, Chesapeake and Ohio and St. 
Louis South-Western Railroads. On 3142 miles, or 60 per 
vent. ot main line mileage, the fuel « 
swnption in the same month was approximately 100 Ib., 
while on the Salt Lake the fuel record 
in October, 1921, averaged only 91 Ib. per 1000 gross ton 
miles for all locomotives During the of 
October, 1924, sixty-two Southern Pacific freight engineers 
held records of having moved 1000 gross ton-miles with a 
fuel consumption running between 48 lb. and 59 Ib 
1000 ton-miles, under * conditions universally obtaining on 
regular profiles, but little more than one-half of what 
was considered a reasonable fuel consumption for electric 
ally-moved trains 

very-day performances ; 


as obsolescent as its critics contend. 
locomotives is given as applicable 
sally obtaining on regular profiles 


Bureau of Railwav Economics in September, 


ton-miles 


Southern Pacific on 


Division, 543 miles, 


entire month 





per 


or 


* These are e ; in the caso of the 
Swedish experimental locomotive, and in records of elec- 
trically-operated trains, however, the data relate either 
to experimental runs or to performances under exceptional 
conditions. 

“The performance of the modern steam locomotive in 
every-day service without favourable stage setting is shown 
in the records of some American roads. On one of them, 
26 superheated Consolidation locomotives showed in daily 
service on a run with long grades of 21ft. per mile consump- 


tions of coal ranging from 55.8 Ib. to 71.7 Ib. per 1000 gross 





it is removed, renders treatment of the sewage exceed- 





Stil! more creditable 


ton-miles, with an average of 63.5 Th. 


to the steam locomotives and the men who drive them are 

he records of individual runners. Engimeer A in two trips 
with trains of 2809 tons consumed 48.7 Ib. per 1000 gross 
ton-miles ; Engineer P in eight trips with trains of 28 
tons consumed 58.2 Ib. ; Engineer R in fourteen trips with 
trains of 2411 tons consumed 58.3 Ib.’ 








Letters to the Editor. 


(We do not hold ourselves res ponsvble for the opinions of our 
corre spondents ) 
LOCOMOTIVES WITH BOGIES 
Sin I have no doubt a great many of your readers appreciate 


your reproduction of Nicholas Wood's drawing of Puffing Billy, 
along with Mr. Ahrons’ quotation of the different early references 
How many of them will endorse his literal acceptance of Wood 


that bolts in 


| 
| 
| 
| 
| 


word lateral and agree the middle mean 
in the middle of the section only and not in the riddle of th« 
length and of the section at the same time, [ cannot, of course 
nay. but I can point out that lateral movement as\Mr. Ahrons 


interprets it would result in the possibility of the engine and boiler 
assuming, indifferently, positions either to the right or to the lett 
of the centre line of the track while yet remaining parallel to that 
middle 
of the length, it would also be possible for the engine and boiler 
left 


centre line. With lateral movement, when bolts are in the 


diagonal between these right and 


to 


to assume any pusition 


parallel positions and maintain that position even whik 


travelling upon a straight part of the track, the diagonal position 





being determined by the particular direction of the curve 

passed over previous to entering upon the straight part Any 
such diagonal position would require the face of the driving gear 
wheel to be curved and also would result in a lengthening or 


gear wheel centres which 
less uncontrolled, whereas in the of the 
he mtrolled all 
The fact that the Neath Abbey engine was built and put 
to Mr. Ahrons 
interpretation of its gear wheel construction. The merest inspec 


shortening ofthe distance between the 


would be more or CASE 


trucks being pivoted it would definitely c« at 
times. 
to work is surely sufficient confute mistaken 
tion of the gear wheels on Puffing Billy shows there is ample room 
bolts in the middle 

With regard to the pony truc k, | consider it is even better so 
than th do that it 
rigidly fixed to the frame of the truck behind it. If it 
rigid fixture there 
all that 


but every reason if it was to be 


above the idlers for 


described Is usual case I not agree wa 


was to be 


a was no reason for making it a separat 


structure ; was needed was to lengthen the side sills 
as I maintain, a pivoted structure 
the 
much 


bottom 


two bars between 


doe 
these 


As the drawing distinctly shows 


truck 


sideration 


pony 


and the driven truck, it not require con 


’p 


before identifying as the t and 
members 

I do not 
(lark or by Zerah Colburn, is correct but so far as bogie 
Billy D Clark 


doubtedly correct that of Colburn is as undoubte 


ot the hinge or pivot 
D> 


under 


believe that every statement made, either by K 


Pufting are concerned, kK statement is ur 


ily wrom 
love 


Pont 


while 
articulated 
West 

all named 
ht 


thre« 


Frusilt 


Colburn is also wrong in stating that 


Carolina wer 
all told 


motives similar to South 


Foundry only built five engine and they are 


in my previous letter las NLOI 


Glasgow, September Ist 


COMPOUND LOCOMOTIVES 


Mr 
k 


engines did some slogging work 


Ahrons, I to cliffer 
W. Webb Phen 
in their day with heavy main 
to Mr. F. W. Webb 


f the express compound locomotive in this 


SiR 


\-~ old 
from him respecting the late 


mn friend of am sorry 


compounds 


line trains, and great credit is due as a 


pioneer | country 
Mr 
ing 
and does not prove they were inefficient engines. I 
the trains behind them miles, and they kept 
time. The Mr Crewe, 


them for over twenty years, could testify 


Ahrons complains trequently about the fore-and-aft surg 


movement when starting This was only a minor matter, 


have beer 
in thousands of 


late Benjamin Robinson, of who drove 


as to their capabilities 
of doing hard and heavy work in their day, and even when over 


loaded they did not break their connecting-rods frequently, a 





Mr. Whale’s engines have done If England is right in not 
having compounds, then the Continent and America are wrong 
in building them RK. AXon 
Manchester, August 31st 
CONTINENTAL STEEL PIPES FOR SOUTH AFRICA 
Sin,—We desire to call attention to an error appearing o1 
page 225 of your issue of August 28th, 1925, under the headin, 
South African Engineering Notes sub uling Stool Pipe 
Contract for the Continent 
In the last line of this paragraph, the Ferrum Company, the 
London oftice of which, ax you know, we constitute, is stated to 
be situated in Czecho-Slovakia As a matter of fact, the Ferrun 
works are at Kattowitz in Poland 
If possible, we should feel greatly obliged if the error might by 





corrected, as the Ferrum Company in Czecho-Slovakia is quite 


a tender on this work 


a different organisation, and did not submit 


For and on behalf of Perrin’s Le 


Micwak. Perrin, Director 


August 3lst 


WEBB'S THREE-CYLINDER COMPOUND LOCOMOTIVES, 


DREADNOUGHI CLASS, 

Sin In reply to Mr. F. W. Brewer's letter, page 210, | regret 
that I cannot give any definite information in regard to thx 
suceess of the corrugated water pocket in each side of the fire-bos 
of these engines, but as these pockets appear to have been 


abandoned within a few years, it seems that they were not found 





to be of advantage. Corrugated fire-box sides, though with 
several shallow pockets, and not a single deep one, have been 
tried in the past on various occasion on the Great Wester 
Railway amongst others—but they have all been ultimately 
discarded One reason mentioned to me was that they tended 
to harbour deposit which was diflicult to clean awa Webl 

corrugations had side stays through the trough and the difli- 
culty would thereby be increased i L. ANRONS 





Nottingham, August 3lst. 
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A Large Colliery Compressed A 


Transmission Scheme. 
No, I 


Pus larve overground transmission scheme for com 
pressed air which is now approaching its completed 
form in the Rhymney Valley, South Wales, is designed 
serve no less than twelve different collieries belong- 

to the Powell Duffryn Steam Coal Company, 


and the Rhymney Iron Company, Ltd. In its 


il 


ofl all 'g hl FL 





Tee Encwece” 


FIG. 1 LONGITUDINAL S£CTION OF 


conception it is noteworthy as regards both the large 
capacity of the main steam-driven turbo-conupressors 
and the and length of the air mains used. We 
recently afforded an opportunity of inspecting 
the power plant and pipe system, and some account of 
it ancl the results obtained may be of interest to our 
readers. The air distributing mains are of consider- 
able length, over 12 miles in extent. They vary from 
28in. diameter near the Bargoed central power station 
to 10in. and 8in. diameter respectively at the outer 
points of the system. Four steam-driven turbo- 
compressors, each with a capacity of 40,000 cubic 
feet of free air per minute compressed to a pressure 


size 


were 


CROSS SECTION THROUGH 


inch, 
now 


of 78 Ib. to 85 Ib. per square have been installed. 
Three of these machines are working in the 
Bargoed power station and one at Penallta Colliery, 
while a further unit of the same size is likely to be 
put in at Bargoed at a later date In addition to 
large turbo-sets there are five reciprocating ar 
comnpressors—motor-driven—which are distributed 
at various points in the system, and which together 
have a combined capacity of over 33,000 cubic feet 
of free air per minute, or a little over the three- 
quarter load rating of one of the large units. 
At first sight the of using such 
vlumes of compressed air at collieries which 
equipped with up-to-date electrical machinery 
supplied with electrical power at low cost may appear 


t hese 


large 
are 
and 


necessity 


However, it must be borne in mind at 
that underground conditions in the South 
for economical coal winning, 
a large supply of compressed air. In the opinion of 
leading in South Wales the con 
ditions underground are not such as permit of elec 
trically operated machinery being used, save for main 
haulage and pumping which are generally 
situated in close proximity to the bottom of the shaft. 
For coal cutters, face conveyors and haulage 
generally it the practice 
pressed air at a pressure of from 60 Ib. 


Surprising. 
the outset 
Wales coalfield demand, 


runing oOngineers 


sets, 


in-by 
to 
to 


tise Cot 


70 Ib. 


present 


Is 


per 


i j 
sa 


i 


40,009 CUBIC FEET TURBO - COMPRESSOR 


square inch as the power-transmitting medium. This 
course has been largely dictated by the presence of a 
very large amount of firedamp in the mines, and the 
tender nature of the which often 
renders it difticult roadways 
open. With the extended use 
appliances the of 
has shown in recent years a steady increase 


roofs and bottoms, 
to keep satisfactory 
of mechanical mining 
air required 
During 


amount contpressed 
the war period it was not possible to install all the 
air compressing plant required to meet the demands ; 
indeed it was difficult to maintain the compressors 


7.9 Ib. The efficiency of the 
electrically driven high-speed compressor was foun 
to be practically equal to that of the turbo-co, 
when self-starting salient pole 
synchronous were employed to drive the 
machines, and this type of motor gave a wide range 
of power factor control and a larger air gap which 
allowed the armature of the motor to be safely coupled 
to the fly-wheel of the compressor. To supply the 
demand for compressed air three courses presente 
themselves : (1) to increase the existing plant at o- 
colliery by adding either steam or electrically driven 
(2) to replace the existing plant by 
more up-to-date plant and to put down electrically 
driven air compressors at each colliery (3) to erect 
at a suitable point a large central compressed ai; 
yenerating plant of sufficient capacity to supply thy 
of the demand of the various collieries an! 1, 


for turbo-compressors. 


pressor, especially 


motors 


COMpPressors 5 


whole 
transmit the air through pipes run above the surfiac 
of the ground. 

After working out the of the 
alternatives it was decided to proceed with the 
named scheme. At that time a central electric po 
station designed for a capacity of 30,000 kilowa 


relative costs 





} 


was under construction at Bargoed, and the nati 
line of development was to extend that station to ) 
within it the turbo-cdriven Compressing plant nece> 

pply the demand. The steam at Bargoed po 
station is generated at 350 Ib. 
and the total temperature is 750 deg. 
the 


to su 
per square inch press 
Fah. The 

engmeers of the comy 


plant was designed by 





in good condition with the necessary reserve of capa- | 


city for economical and smooth working. 


COMPRESSOR AND INTERCOOLER 


In 1919 the Powell Duftryn Company found that, 
whereas it required some 100,000 cubic feet of com- 
pressed air during the coal winding shift, there were 
only available 50,000 cubic feet with no margin of 
spare plant. At that time most of the air compressors 
installed were of the slow-speed steam-criven recipro- 
cating type, but electrically driven high-speed com- 
pressors had already been introduced, and eleven, 
designed for pressures of from 601b. to 70 1b. per 
square inch, were in operation at various collieries 
belonging to the company. A examination of 
the running costs of the existing steam-driven com- 
pressors showed that the steam consumption was often 
24 Ib. per brake horse-power hour and in no case less 
than 18lb., compared with a consumption of but 


close 





| coke 


| Wales Institute of 








FIG. 3- LOWER HALF OF COMPRESSOR CASING 


Charles P. anid 


example 


of Mr. Sparks, 
representative ot 
with boilers designe 

fuel and 
bot! 


with the assistance 
all respects a 
pressure power station practice 
to work with coke small low-grade 
breeze. The of this 
mechanical and electrical, is fully described in a paper 
entitled ** A Modern Colliery Power Plant,” which 
was read by Mr. Edmund L. Hann before the South 
r Engineers last * This pap 
“ir-¢ 


hil 


oven as, 


equipment station, 


vear. 
also contains a short account of the ssn 
plant and transmission scheme with which the 


article is concerned. 


prese it 


MAIN PLANT. 

At the time when the new central plant was decided 
upon several good types of reciprocating high-speed 
electrically driven air compressors were in the cor 
pany’s service, and there was no doubt about the 
reliability of such machines up to outputs of 6500 cubir 
feet per minute for the auxiliary units. The design ot 
a 40,000 cubic feet turbo-compressor presented 
certain technical problems, for no rotary compressor 
had yet been built of that size. It was the successful 
experience gained by Brown, Boveri and Cie., ot 
Baden, Switzerland, in the construction of smallet 
machines which led the Powell Duffryn Company to 
entrust that firm with the building of the then yet 
untried large single-cylinder unit. That such con- 
fidence in the builders was justified is shown by the 
fact that the machine when delivered not only fulfilled 
the duties called for by the specification, but surpassed 
the guaranteed efticiency by about 2 per cent., show- 
ing, according to tests made by Dr. Ostertag, an 
isothermal efficiency of 70 per cent. 


THe COMPRESSING 


* “ Proceedings *’ of the South Wales Institute of Engineers, 


1924, Vol. XXXILX., No. 5, 
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‘The upper illustration on page 242 is a view taken 
in the Bargoed central power station showing two of 


the large air units in the foreground 
with a part of the steam turbine of the third set. 


compressor 


The steam turbines were supplied by Escher, Wyss 
and Co., S.A., of Zurich, and they are of the Zoelly 
type with eight impulse stages. A simple form of 


throttle valve governor operated by oil relay is fitted 
and the condenser is placed immediately below the 
turbine and is supported on springs, thereby avoiding 
the usual expansion joint between it and the turbine 
exhaust flange. The air compressor itself presents 
several interesting features in design, and longitudinal 


ENGINEER 


dises, to which the blades are fixed by tongues of 
projecting metal, which are then riveted through the 
impeller discs and the cover plate. The high speed of 
the dises necessitated not only a careful control of the 
steel it from the makers’ works, 
the thorough testing of the completed 
impellers by a 30 per cent. overspeed test. Smooth- 
ness of running was obtained by careful balancing 
and the use of a stiff impeller shaft supported in 
bearings of large size. The axial thrust of the shaft 
is taken partly by a balance piston with labyrinth 
packings and partly by a thrust bearing of a modified 
Michell type, both of which are placed at the high- 


special as came 


but also 

















FIG. 4 COMPRESSOR WITH UPPER CASING REMOVED AND ONE 


and sectional views of it are reproduced in Figs. | and 2 


respectively. ‘The lower half of the casing shown in 
Fig. 3 is a good example of the intricate nature of both 
the foundry and machining work. It 
than 17ft. over the bearing caps and is more than 10ft. 
It will be noted that 
hearing pedestals are cast 1 
On the other hand, 
2 and 4 are made 


measures more 


in width at the jointing flanges 
tive 
with the bottom half of the casing. 


Disahini i one puece 
the intercooler casings shown in Figs 
eparately and bolted on to oblique facings on the 
when they position, an 


Isit 


main casing, wiving, are mm 


The errangement is con 
as the hed 


verall width of over 


enient both for machining and transport 


17°44 — 


INTERCOOLER WITHDRAWN 


pressure end of the compressor. Brief reference may 
be made to the labyrinth packing glands, which are 
of hard axial 


which increase in amount towards the low-pressure 


made lead and are given clearances 
end of the mechine 

One important feature is the design of the inter- 
From Fig. 1 it will be seen that air is taken 
off at the third, sixth, and ninth stages and is circu- 
lated through inclined intercooler. 
With normal inlet temperatures the final temperature 


of the air reaches 140 deg. to 150 deg. Fah., depending 


coolers. 


an water-cooled 


on load and other conditions Illustrations Figs. 2 

and 4 serve to show the construction of these inter- 
7 Air Flow 
Meter 


{ 
| 
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FIG. 5 -DIAGRAMMATIC ARRANGEMENT 


in the finished state without the intercoolers and 
top casing weighs 27 tons. 

With the adoption of a single-cylinder unit of 
eleven impellers a high speed of revolution of close 
upon 3000 revolutions per minute necessary. 
The form of the impeller, diffuser and return blades 
is shown in Fig. 2. Each impeller is designed to pro- 
(luce a velocity in the air taken in at atmospheric 
pressure, which in passing through the diffuser becomes 
ransformed into pressure. Air thus compressed is 
ed through guide passages to the inlet eye of the 
next impeller, until the desired discharge pressure of 
up to 90 1b. per square inch is reached at the final 


tage. The impellers are built up from solid forged 


was 
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coolers, which are easily removed for cleaning. The 
design is such that the tubes of the cooler can be 
brushed out in position by lifting the water head, 
and there is an arrangement whereby the tubes can 
be flushed with water. On the air side, drain cocks 
and an automatic water separator are fitted, and the 
water is discharged from the cooler jacket through an 
open tundish, so: that any air leakage into the jacket 
is at once marked by the appearance of air bubbles 
in the water stream. The intercooler tubes are curved 
and are supported by their intermediate carrier plate 
so that expansion is provided for. The general 
arrangement of the compressor with its air filtering 





»* 


ae 
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filters are of the wet film type supplied by W. Grice 
and Sons, Ltd., of Birmingham, and the air, after 
passing through the filter, enters a right-angled bend, 
after which it reaches a cone-shaped reducing piece 
with pressure rings at either end of it. The drop in 
pressure between the two rings only amounts to about 
‘cin. of water, but this drop is raised by an intensifier 
to a sufficient pressure to operate the integrating air 
meter, which the flow of air 
through the intake. 

Other features of the installation are a non-return 
valve arranged on the delivery main and a specially 
designed blow-off valve, which is operated by com 
pressed air. The opening of this valve is controlled 
by a diaphragm subjected to the air pressure drop 
across an intercooler, which ensures that the lift of 
the valve is correct for the speed and delivery pressure 
and that it will only open when the critical value of 


indicetes and records 


the corresponding volume has been reached. In 
practice we noticed that this valve works very 
smoothly, so that all unnecessary blowing off is 
avoided. 

When the power station at Bargoed was first 


designed it was the original intention to install within 
it five large air compressing units of the type we have 
described. This number was chosen with a view of 
being able to run three sets on load with one under 
repair and one ready to be run up at short notice 
when occasion demanded. As the power station was 
further developed both on the electrical and air com- 
pressor sides it was found that the cooling water and 
space conditions imposed a limiting factor. For this 
reason three sets of turbo-compressors only, were 
installed at Bargoed, and a fourth set has been newly 
erected at the Penallta Colliery. The new machine 
identical regards the of compressor 

the turbine, of the Wyss mixed- 
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FIG. 66500 CUBIC FEET COMPRESSOR AT MARDY 


It is designed to work with high- 
pressure steam at a stop valve pressure of 145 lb 
per square inch and superheated to 525 deg. Fah. 
Low-pressure steam at 15.2 lb. per square inch abso 
lute is available in amount up to 60,000 lb. per hour. 
After the Penallta set has been working for some time 
it is possible that a further turbo-compressor will be 
installed at Bargoed to forthcoming 


pressure type. 


meet require 


ments, 


AUXILIARY Arr COMPRESSORS. 


Earlier in this article we referred to the auxiliary 
electrically driven air compressors which are installed 
at the ends of the distribution main to work in con- 
junction with the main turbo sets, and together have a 
capacity equal to three-quarters of that of one of the 
large sets. A typical machine is that which was 
installed at the Penallta Colliery by Belliss and 
Morcom, Ltd., which we illustrate on page 242. It 
is a two-stage compressor with cylinders 47in. and 27in. 
in diameter and a stroke of 25in. The designed output 
is 6500 cubic feet of free air per minute compressed 
to 75 lb. per square inch when running at a normal 
speed of 166} revolutions per minute. The compressor 
is coupled direct to a constant-speed Westinghouse 
induction motor. A very complete test has been made 
on this machine, and particulars of it are given in a 
paper by Mr. E. L. Hann on * The Rhymney Com- 
pressed Air Installation,’ which was read before the 
Mining Section of the Empire Mining and Metal- 
lurgical Congress and is published in Part LI. of the 
** Proceedings.’ The test referred to showed that the 
mechanical efficiency of the compressor was 93.5 per 
cent. and the isothermal efficiency of compression 
74.3 per cent. Another machine supplied by Belliss 
and Morcom is to be installed at the New Tredegar 
Colliery and it is designed for an output of 7250 cubic 
feet of free air per minute when running at a speed of 
214 revolutions per minute. This machine is to be 





and metering devices is illustrated in Fig. 5. The 


driven by a synchronous motor which will be supplied 
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by the Metropolitan-Vickers Electrical Company, | examine anew.” 


Ltd. At the Britannia Pit there is a horizontal Robey 
compressor of 5000 cubic feet free air per minute 
capacity, which is driven by a direct-current variable- 
speed motor. Two other auxiliary compressors are 
situated at the company’s Ogilvie and Mardy pits 
respectively, and they were built by Alley and 
McLellan, Ltd., Glasgow, and Fullerton, Hodgart 
and Barclay, Ltd., of Paisley. Both machines are 
designed for a speed of 214 revolutions per minute 
and are driven by Metropolitan-Vickers synchronous 
motors of 1125 brake horse-power. Fig. 6 shows the 
Fullerton, Hodgart and Barclay compressor installed 
ut the Mardy Colliery. It is a two-stage machine with 
29}in. and 46in. diameter cylinders and a stroke of 
ISin., and is designed for an output of 6625 cubic 
feet of free air per minute compressed to a pressure 
of 75 lb. per square inch and it is driven by a syn- 
chronous motor supplied by the British Thomson- 
Houston Company, Ltd. In the compressors which 
have recently been ordered an effort has been made to 
standardise as far as possible speeds and pressures with 
* view to simplifying the motor and switchgear 
equipment. 

In the following article to give an 
account of the distribution system, along with some 
particulars as to its design and the results obtained in 
everyday running. 
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Education, Research, and 
Standardisation.* 


By Sie JOHN DEWRANCE, K.B.E., Vice-President. 

‘Tuere has long been a very general opinion that private 
benefactions were insufficient to maintain our standard of 
research and scientific discovery, and that the State should 
do something to assist. The benefit is not always immedi- 
ately obvious, but ultimately the whole community benefit, 
though many are unaware of the origin of the benefits that 
they derive. In 1875 the Royal Commission on Scientific 
Instruction and the Advancement of Science took a great 
deal of evidence on this subject and published three blue 
books. [t was not, however, until the Great War demon- 
strated the necessity for research and discovery that the 
Government took the lead and called to its assistance the 
scientists and fostered research in the directions necessary 
to carry on the war. 

On July 28th, 1915, a Committee of the Privy Council 
for Scientific and Industrial Research was appointed by 
Order in Council, and a little later the Department of 
Scientific and Industrial Research was created as a new 
Department of State. Under the Order in Council all 
proposals for research expenditure by the Committee of 
Council stand referred to an Advisory Counci! of scientific 
men for recommendation and report. Grants are also 
made to start Associations of industries, the object being 
to secure the co-operation of firms in an industry, or a 
group of allied industries, for the maintenance of their own 
research for the benefit of their industries. There are now 
twenty-four of these research Associations covering most 
of the principal industries. Many have their own labora- 
tories and conduct their own research work, while others 
do so in part and commission other laboratories to carry 
out researches for them. The system adopted by the 
Department of Scientific and Industrial Research has the 
vreat advantage of bringing before the directors of the 
industrial concerns the necessity for research and discovery 
through the administration of the Association of their own 
industry 

Besides the assistance given to these Associations the 
Research Department makes grants to individuals for 
approved researches. The Research Department also 
controls the National Physical Laboratory, and the corro- 
sion research that was carried on with the department's 
assistance by our Institute for many years. 

Che National Physical Laboratory was founded in 1900. 
The laboratory now includes ten large and some small 
buildings, while in the twenty-five years since its founda- 
tion, the staff in number from under 30 to 
over 500. 

The purposes for which the laboratory was founded, and 
which it continues to fulfil, were to carry out research, 
including especially research required for the accurate 
determination of physical constants, to establish and main- 
tain precise standards of measurements, and to make tests 
of instruments and materials. It also undertakes investi- 
cations of special problems on behalf of Government depart- 
technica! institutions, and other bodies, and for 
Payment is received for the work done for 


has grown 


ments, 
firms. 
outside bodies. 

The laboratory, as at present organised, comprises seven 
Research Departments, each under a superintendent : 
(1) Physics ; (2) Electricity ; (3) Metrology ; (4) Engineer 
ing : (5) Metallurgy ; (6) Aerodynamics ; (7) William Froude 
National Tank. 

These are the directions of research that are principally 
required for the Government Defence Departments. 

To prevent overlapping most of the work that is suitable 
is carried out at the National Physical Laboratory. The 
\dmiralty, War Office, and the Royal Air Force have also 
several research departments dealing with special directions 
of research. For instance, the X-ray examination of big 
vuns for hidden flaws could not be dealt with at Teddington, 
nor could the testing of the conditions that effect an aero- 
plane engine at high altitudes. Bushy Park would not be 
suitable for experiments with tanks, nor the bridging 
experiments of the Royal Engineers’ Research Board. 

[t has been contended by some persons who pursue new 

ientific truths that the word “‘ research ’’ is used too 
extensively, and should be confined to describing their own 
activities. My dictionary gives as the meaning of the word 

research " ;—‘‘ To search or examine with continued 
to seek diligently for the truth—to search again—to 


private 


care 


* Fourth autumn lecture to the Institute of Metals, delivered 


September Ist, 1925. Abridged 


[t is quite impossible to limit the appli- 
eation of the word, and it does not seem to be used at 
present in any way that does not come under one or other 
of these meanings. By using the word “ research ” in 
schools, colleges, and universities for any independent 
course of study in any particular direction, it begins to 
train students in the direction that may gradually lead 
them, if continued, to become research workers. 

It is also contended that discovery, research, and inven- 
tion differ ; the discovery of a new truth may be made long 
before its application to industry. Astronomers, to make 
discoveries, depend on the design of their telescopes. 
recent discovery of the cancer germ depended largely on 
the design of the microscope, but it is the same with inven- 
tions ; long periods often elapse between the idea and the 
practicalresult. Hero's engine was a very long time before 
that of Parsons. 

Ts not research required by the designer of a new type 
of submarine or a 17-ton hydroplane * 

It would be far better to admit that research is required 
even in evolving a new factory method or lay-out than to 
try and draw an imaginary line of demarcation. Some 
production methods have taken years of thought and 
experiments of a most costly nature to bring them to even 
their present state. Take, for instance, the manufacture 
of steel. A very fine quality was made centuries ago, but 
with the expenditure of great labour. The reduction of 
cost resulting from the use of the Bessemer converter ex- 
tended the use of steel enormously. The Siemens-Martin 
process largely superseded the converter. By further re 
search great improvements were made in the converter 
process, and for certain purposes its use is now largely 
increasing. 

An enormous amount of research has been devoted to 
the electric steel furnace, and is still continuing. Millions 
have been spent in plant for making solid-drawn steel 
tubes, steel guns, armour plate and shells, railway wheels, 
and other steel developments. Other industries have had 
similar experiences. The various stages of processes for 
the manufacture of caustic soda would fill a volume. 


Metal smelting is closely allied to glass making, for 


though the primary object is to recover the pure metal | 


Some ores 
; others 


there is a great deal of slag or glass produced. 
are so refractory that they do not pay to smelt 
have only been rendered sufficiently fusible after a long 
series of experiments and research 

It would be possible to multiply the list of researches of 
this kind, but the result would be to show that discovery, 
research, and invention are so interwoven and interdepen- 


dent that it is impossible to lay down any rules as to where | 
| the year amounted to 3,278,428 dollars, as compared with 


the one begins and the other ends 

It is unfortunate for inventors that some claim the name 
“inventor "’ with which to appeal to the public for their 
money when there is not any real value in their pretended 
invention. The victims of these pretensions date back 
to great antiquity. The only antidote for this poison 
is that more expert advice should be taken before paying 
money to those who claim to have made inventions, and 
to ignore those where great secrecy is enjoined. 

Some researches have been successfully carried on by 
individuals sufficiently wealthy to obtain all the apparatus 
required. In some cases the donors of research scholar 
ships are faced with the difficulty that the recipient pro 
poses to make a research that requires expensive premises 
and apparatus. The difficulty can sometimes be overcome 
by making arrangements with a college, but the choice of 
a research is limited to the facilities that are found to be 
available 

The twenty-four Research Associations started by the 
assistance given by the Department of Scientific and Indus 
trial Research must provide a considerable number of 
openings for young research workers. If these Associa 
tions had the funds and accommodation available it would 


be a splendid thing to give courses in research in conjunc- | 


tion with the other Associations that would enable these 
research scholars to start with the facilities 
Such courses would fit them for further appointments or 
independent work if they could afford the necessary appli- 
The history of great discoveries in the past affords 


necessary. 


ances. 
some justification for the opinion that has bee 
discoverers are born and not trained to discover. It must, 
however, be remembered that the discoverer of to-day 
has to be familiar with all that has already been discovered, 


which requires an extensive education. Nothing can hide 


the genius of a born discoverer, but careful and suitable | 


training should greatly add to his facility of work. Scholar- 
ships in research and a progressive opportunity of an early 
start should also bring the best men to the forefront more 
readily, to the great benefit of science and industry. 

The publications of the various research Associations 
give a general review of research in a great variety of 
directions. The technical Press report papers read in a 
great many other places, but time does not allow of a com- 
plete list of the research work that is in progress in this 
country. A still greater amount of research work is pro- 
ceeding in foreign countries, and in some State aid is given 
very liberally. 

Standardisation is akin to research, and cannot proceed 
far without its assistance. The Electricity Department of 
the National Physical Laboratory is continuously engaged 
in the fixing of standards—many of them international. 
Preparations are being made for a further International 
Conference on the standard ohm, ratio frequency standards, 
and many other electrical standards. Plant will shortly 
be erected to make tests up to a million volts. The photo- 
metry division are responsible for the maintenance of stan- 
dards in illumination. 

The superintendent of the Metrology Department is 
Deputy Warden of the Standards under the Board of 
Trade, and the department is responsible for measurements 
of the primary elements of length, mass, and time. No 
one who is not connected with it has any idea of the work 
involved in the maintenance of standards and the plant 
and labour necessary to measure to a millionth of an inch. 

In 1901 the British Engineering Standards Association 
was formed. It is controlled by a main committee, and 
over 400 committees of engineers and experts who give 
their time to this great work without fee or expenses. The 
preparation of a standard is a most educative proceeding, 
and by no means easy. Research is often necesSary, and 
sometimes experimental data. The engineering depart- 
ments of the Government and the manufacturers have in 
some cases carried out experiments gratuitously to insure 





the correctness of the standards arrived at. 
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The character of virtue is best seen in the life of an 
lectual man devoted to the service of truth. The res: 
worker requires, and if successful attains, intelle: 
honesty, accuracy, complete docility to facts, disinter, 
collaboration, and great perseverance. He learns to 
forward with keen pleasure to the attainment of result 
will benefit his fellows. 

Buffon said that scientific genius 
patience.”” Cuvier said : ** In the exact sciences at 
it is the patience of a sound intellect when invincible \ 
truly constitutes genius. Infinite patience is th: 
scientific spirit."’ Helvetius 
but a continued attention,’ and Lord Chesterton rem 
that “the power of applying the attention steadily 
undissipatedly to a single object is the sure mark 
superior genius.”’ 

Dr. Gore said that 
and chemistry are made either by observing matte: 
its powers under new conditions, or by the aid of m 
improved means of observation.”’ It is the primary o! 
of education to teach the human brain the power of 
centration and patient application to a definite object 

Very gradually, and perhaps carefully, this nati 
raising the status of the discoverer and research w: 
but there are still many such workers who are insuftic: 
rewarded for their labours and successes. The aud 
will have appreciated that the object of this lectur 
by shortly and simply reciting what is being done, to | 
the process. The human race is in need of further «| 
tion by the attainment of new knowledge and stand 
and this country cannot afford to fall behind othe: 
doing its share in obtaining it. If it has been possi! 
demonstrate that to strive to attain new truths is 
most important part of education, it is felt that it w 
appeal to benefactors in a new way. All who have }> 
fited by knowledge should feel it a duty to do some 
for the acquisition of further knowledge. 
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Federated Malay States Railways. 


THe annual report for the year 1°24 of the General 
Manager of the Federated Malay States Railways appear 
as a supplement to the Federated Malay States Governinent 


Gazette of July 10th. It appears that the net profit during 


1,710,349 dollars in 1923. The profit represents a return 
of 1.67 per cent. on the total capital expenditure. 1! 
Genera 
Manager in part to the improved trade conditions in the 
country throughout the vear. 

As from July Ist, 1924, passenger fares for se 
class were reduced the old standard 
3 cents and 2 cents a mile ‘sterling equivalent, .844. and 
.56d.). It seems that as a result of this reduction ther 
was an increase in the number of long-distance passenyuers 
The total mileage of running lines open on December 31 
1924, was 1071, and of running lines and sidings 1236, as 
compared with 1044 and 1292 miles respectively in 1925 
Goods traffic showed a total increase over the figure for 
the previous vear of 1,347,950 dollars (20.23 per cent 
Of this, some 417,000 dollars is attributable to increas 
tonnage carried (9.3 per cent.), and the balance to tl. 
operation of increased rates. 

There was a slight reduction in expenditure and thi 
percentage of expenditure to total traffic receipts decreas 


ined 
rates I 


ond 


to 


| from 86.22 per cent. in 1923 to 78.62 per cent. in 1924 
| The total cost of fuel was less and the cost per engine mili 


decreased from 30 cents to 27 The total runnin 
costs per engine mile were 48 cents in 1924, compared 
with 51 cents in 1923. Steamer and ferry services showed 
a net profit of 66,571 dollars, compared with 76,140 dollars 
in 1923, and docks, harbours and wharves a net profit of 
254.179 dollars, compared with a loss of 6240 dollars in 
1923. There was a noticeable increase In passenger and 
parcels traffic, and also in the total volume of goods trafti 


cents. 


| between the Federated Malay States and Siam 


No new locomotives were purchased during the vear 
The total engine mileage at 3,480,408 and train mileay 
at 3,895,350, show respective over the 1923 
mileage figures of 8.98 and 8.57 per cent. This was due 
to additional train services. Four construction depart 
ment inspection saloons, fourteen fish vans, twenty goods 
brake vans (18-ton), twenty wooden high side (12-ton 
and twenty wooden firewood trucks (10-ton) were built 
at the works and turned out to traffic. Two hundred and 
fifty-two coaching vehicles of all types and 1132 wagons 
passed through the shops for heavy and light repair 
Eleven steam launches were maintained for passenger ferry 


increases 


and tug services. 

The total length of railway telegraph, telephone, tablet 
bell and repeater wires on December 31st, 1924, was 437% 
miles, an increase of 224 miles during the year. Work 
carried out by the construction department included an 
extension of the coast section from both the northern and 
southern railheads. It is hoped to complete this section, 
and thus open the direct route from Singapore to Kelantan 
through Pahang by the end of 1927. An important stag 
in this development was reached in the opening in July. 
1924, of the largest bridge in the peninsula, Guillemar«| 
Bridge, across the Kelantan River. This bridge,* tl» 
construction of which was commenced in 1920, is 2166f' 
long and is composed of five clear spans of 250ft. and fiv: 
spans of 150ft. The height from the river bed to the under 
side of girders is 55ft. The Johore Causeway,t which wa- 
officially opened during the year under review, has great!) 
facilitated the working of railway transport, but owing to 
the fact that it also provides a motor road between Sings 
pore and the mainland, it has not proved a source ©! 
adtitional railway revenue. 

Mr. P. A. Anthony, C.M.G., General Manager, retire:! 
trom the service on December 31st, 1924, and no successor 
At the present time Mr. J. P 


has yet heen appointed. 
! 


Swettenham is acting in this capacity, and the report 
issued over that officer’s signature. 





*See Tue Enornerer, May 29th, 1925. 


t See Ture Enatneer, November 16th, 1923. 
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Railway Matters. 


ON Saturday evening last one of the Harwich boat trains 
a signal on Brentwood bank. 1 
centre *’ and had to set back a few 
et in As the train was standing on some 
maway catch points, the rear bogie of the kitchen car 
as derailed. The cause of the accident is clear, but what 
cannot understand is why the runaway catch points 





ws pulled up by 18 


wine stopped on 


reverse gear. 


re in such a position. 
full train’s length in the rear of the home signal. Under 
rtain rare circumstances, they may be near a signal-box, 
id in that case are coupled thereto, so that under such 
mditions are indicated the signalman may 
hange them from their derailing position 


as above 


tue Southern Railway continues to be severely criticised 
the its etrical 

senger going so far as to spend his money in an adver 
ement in the ‘ot The T 
Lint seid that on August 22nd two up trains left Claygate 

1.4 and 1.11 p-m., but the next did leave until 
i. The date in question was, by the way, a Saturday, 
id any disorganisation in the trains to or from any London 
im August The 
these irritating delays 





one disgruntled 





Press over e SErVICES 


agony column mex, One com 


not 


rminus on a Saturday is excusable. 

amne correspondent suggests that 
due to the congested state of the track between Clapham 

lunetion and Waterloo, aggravated by the bad lay-out 
regards crossing outside the terminus.” 


Sreakine at Chester the other day, Mr. J. H. Thomas 
id that he considered that the subsidy to the coal industry 
isa great mistake. Ifa subsidy was to be used to bolster 
pand maintain any industry to provide an economic wage 


for the workers in that industry, there was no logic or 


ison why that should not be applied to any other 
ndustry. He had no hesitation in saying that the ultimate 
jJution must be in the form of nationalisation. But he 


ould be no party to—in fact, he would urge railwaymen 
any attempt to bring about nationalisation by 
ndustrial means. He was not going to be a party to the 
iisery of a strike when they could attain their aim much 
nore easily by exercising their intelligence and using their 
at the ballot 


natuinst 


ote box 


Cur Great Southern Railway of Lreland has issued a 


reular to its staff asking the members to agree to a 5 per 
reduction in wages, which will be accom 


ent. voluntary 


panied by the directors making a reduction, but at a much | 


The whok 
declares the circular, is at 


higher future of this great 
indertaking, stake, and unless 
in immediate remedy cen be found, not only is permanent 
to Irish railway interests involved, but the credit 

the State iteelf will be shaken to the foundation. The 
avings following amalgamation cannot felt to the 
fullest extent for time; meanwhile the crisis 1 
with The National Union of Railwaymen has been 
neeting im London this week to consider the matter, 
which has already been rejected by the Railway Clerks’ 


rate, in their fees. 


amage 


be 
some 


\ssociation 


Just before Parliament adjourned, Mr. Hannon asked 


the Minister of Transport a question as to the electrifica 


tion of railways. In a supplementary question the former 


nquiredt May I ask whether the Government are not 
really continuing to treat this matter too lightly, and 
whether they are using their influence with the railway 


ompanies to encourage electrification, and thus to pro 
ide employment for the skilled artisans who are now leay 
the country Colonel Ashley replied We 
ontinuing to impress on the companies that electrifica 
tion will be and I hope that when the 
Government proposals with regard to electrification become 
law and distribution of 

of electri 


ne are 


a desirable thing, 


increase the supply 
the 


they may 
electricity, and thereby 


lication for the companies.” 


improve chances 


RAiiuwvy signal engineers and operating officers wili be 
in the announcement page 204 THE 
Encrxnerr of August 21st, that the Westinghouse Brake 
und Saxby Signal Company is to fix an electro-mechanical 
plant at Belfast In the system so named the points are 
wtuated by rodding and the signals by electricity, and it is 
the nearest approach to a power operated plant \s the 
points are to be locked by track locks—a section of track 
cireuit which holds the points when any vehicle is near 
them——the use of locking bars will be dispensed with, 
thus making the point operation easier. The signals will 
have their usual levers in the locking frame, but they will 
be actuated by electrical current switched in as the lever 
completes its stroke from normal to reverse; the first 
stage in the backward movement of the lever will cut out 
the current and allow the signals to go to “‘ danger.” The 
signals are to be controlled directly by the track circuits 
und through locks on the Daylight colour 
light signals are to be used for the running signals and the 
installation will be the first of its kind in Ireland. 


interested on of 


not levers. 


THE report by Major Hall, of the Ministry of Transport, 
has recently been issued in respect to a goods train over- 
running the signals at Tees Valley Junction, near Barnard 
Castle, and colliding with another goods train. The first 
train was coming from Middleton-in-Teesdale, where 
thirty-five wagons loaded with stone were picked up. 
I'he line was single-tracked, and the train had to be got 
away pretty quickly in order not to delay a passenger 
train entering on to the branch from the opposite direction, 
\s a consequence, the driver did not know what his load 
was, but “ he trusted the guard, who was a man of con 
siderable experience on the branch, not to have overloaded 
the train. The load was 520 tons, and so, for the first 
part of the journey, which is on a rising gradient, there was 
an exeess of 30 tons. For the other 6 miles, which are 
on a severe descending gradient, the load was limited to 
525 tons, and therefore there was no excess. The driver 
‘ppears to have “‘ topped the bank "’ rather smartly, and 
then, owing to a wet rail, he could not control the train. 
It got out of hand, and, as said above, overran the signals 
and collided with a goods train from Kirkby Stephen. As 
a result of the accident, trials were made by the London 
and North-Eastern Company, and it was found that the 
loading authorised for the Middleton branch for the 0-6-2 
type tank engine was, in fect, too high. Under bad rail 
and weather conditions, such as existed on the afternoon 
in question, a driver might therefore be unable to control 
# train of the weight in question 
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Notes and Memoranda. 





THE new Kelvin Hall! in Glasgow is to have a central 
span of 200ft., with two side spans of 60ft. each. It 
to have a steel frame built by Sir Wm. Arrol and Co 


ss 


THE proposal for the construction of a bridge across 
the Niagara River, between Fort Erie and Buffalo, has 
been approved by the International Joint Commission. 
There is to be 100ft. headroom under the bridge. 





A DEVICE to prevent eavesdropping outside telephone 
| call-boxes, which is being tried at Fleetwood, consists of 
a buzzer, which comes into operation as soon as the caller 


closes the door. The buzzer cannot be heard inside the 
box, but prevents those outside from overhearing the 
conversation 
| 

Ir is announced in the Canadian Engineer that 


the Aluminium Company of America proposes to put upa 

large plant in the Saguenay District of Quebec, where it 

has purchased water power capable of developing 800,000 

power. The capital expenditure on the plant is 
100,000,000 dollars 


horse 
put at 


ACCORDING to a preliminary statement issued by the 
Dominion Bureau of Statisties, the 1004 in 
Canada engaged in the manufacture of iron and steel and 
their products in 1924 had a combined production valued 
at 368,476,650 dollars. The industry represents a total 
capital investment of 535.539.833 dollars. 


concerns 


THE British Consul at Para reports that during the first 
half of the current year exports of Para rubber—Upriver, 
Island and Caucho grades—from Para, Manaos and Iquitos 
amounted to 13,345,000 kilos., of which 7,753,000 kilos. 
went to the United States, 5,449,000 kilos. to Europe, 
and 143,000 kilos. to various southern ports in Brazil. 





AN extensive programme of public works is provided 
for in a Bill passed by the Cuban Government on July Ist, 
covering a period of ten years and involving an expenditure 
of 380 million dollars. Among the projects in view are 
the construction of a central highway throughout the 
length of the island, with branches to the chief towns and 
ports ; water mains and drainage in all the principal towns ; 
improvement and dredging of harbours, and the building 
of hospitals and schools 


In Report No. 65 of the Research Department, Wool- 
wich, which has just been published by H.M. Stationery 
Office, 4s., which deals with the influence of 
tungsten on steel, it is stated that while tungsten, in com 
mon with other alloy ing elements, exerts a beneficial effect 
s of the type used for constructional 
and similar engineering purposes, there is nothing so dis- 
tinctive in its influence as to warrant any special recom.- 
mendation in its favour 


A CONCRETE sewer pipe, over a mile long and 7ft. in 
diameter, was recently laid in the open sea off Los Angeles 
at depths ranging up to 60ft. of water. The pipes were 
taken to their position in groups of four lengths, totalling 
49ft. in length, stung under a pontoon and were sunk into 
dredged trench They were pulled up to the pipes 
already laid by a winch ashore, and guided by two divers. 
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on the properties of stee 
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The work, according to the Engineering News-Record 
occupied 300 working days 
Tar Tallering Peak, in the north-west of Western 


Australia, is said to be one of the richest deposits of hema 
tite iron ore in the Empire It mountain rising to 
nearly 1LOOOft height from the surrounding plain, and 
is estimated to contain 50 million tons of ore containing 
70 per cent. Fe, which is exceptionally low in sulphur 
content. Water is available at a depth of 70ft., and there 
are several seams of coal within 50 miles. Some of these 
to 8ft. in thickness. 
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coal measures range from 6ft 


It is reported that the Dutch Government intends to 


utilise one or more radio stations as links in a scheme for 
enabling passengers at sea to talk with people on shore by 
means of the ordinary telephone. The ultimate aim 


not only to provide a local service, but to extend the facili- 


is 


ties to other countries by means of their own land lines. 
Similar experiments have been made in America, England, 
and Germany, but whereas the Germans used 100 m. waves, 
the Dutch will probably between 
800 m. and 900 m 


use a wave length of 


\ LARGE new wireless studio is being equipped at 2 LO, 
the London station. The ceiling and walls are being hung 
with adjustable curtains, arranged on a system of wires, 
swivels, and pulleys, so that the producer of a play or 
dramatic entertainment will be able to control the volume 
of sound. Hitherto only the engineers have been able 
to vary the volume. Folding glass doors across the 
middle of the studio will enable one half to be used for 
‘ effects *’ and noises,’’ and the other for the artists ; 
the floor is of stone. The present upper studio, from which 
entertainments have broadcast for the last three 
years, is to be abolished, but the main studio is being re 
tained, while a new studio for talks only is being furnished. 


been 


Tue efforts of the switchgear designer, states the Hlec- 
trician, are directed towards reducing as much as possible 
the length &nd duration of the are on break in order to 
increase the capacity and life of his switches. The material 
of the electrodes plays an important part in this connection. 
The materials in common use for this purpose at the present 
day are copper, bronze, brass, carbon and, to some extent, 
iron. Experiments show that these several materials 
have very different effects on the arc. The differences are 
not very marked with direct-current at, say, 500 V and 
50 A. But with 59-cycle alternating-current at the same 
voltage and current as with direct-current, the influence 
of the heat conductivities of the material is very pro- 
nounced. With a non-inductive load it is not possible 
to maintain an are with copper electrodes, because, as the 
current and voltage pass through zero simultaneously the 
contact points where the are is forming are cooled to such 
an extent that the arc is immediately extinguished. With 
iron electrodes and non-inductive load an are can only be 
maintained now and again, and then only a few millimetres 
in length. With carbon electrodes, the heat conductivity 
of which is much less than that of iron and very much less 
than that of copper, the heat produced by the contact 
resistance of the electrodes remains, and an are can be 





obtained every time the switch is opened. 


Miscellanea. 


Ir is proposed to put up a beet sugar factory on Cross 
Farm, Frimley Green, near Camberley, Surrey. 

OwI1nG to the short time that prospective participants 
would have for the preparation and despatch of their 
exhibits to Salonica to be in time for the opening of the 
International Fair, which is was proposed to hold there in 
the autumn, the organisers have found it necessary to 
postpone the opening of the Fair to a later date— -probably 
till the spring of 1926. 

CONSTRUCTION work on the international bridge over the 
Niagara River between Fort Erie, Ont., and buffalo 
N.Y., has been started. The ceremony of turning the first 
sod was performed at Fort Erie on August 17th, by W. M 
German, Welland, in the of con 
>» of spectators. The bridge will be the sixth spanning 
Niagara River between Lakes Erie and Ontario 


ot presence a large 
cou 
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Tue British Commercial Secretary at Cologne states the 
negotiations regarding the formation of an 
syndicate were concluded on August Ist, most of the large 
rolling mills joining. The association has for its main object 
the improvement of sales and export and the exclusion of 
all price cuttings in the future. A new price list was 
agreed upon which provides a not inconsiderable increase 
for aluminium sheets 


aluminium 


Wien the Italian Parliament reopens the Chamber and 
Senate will be joined by a direct telephone wire, which by 
means of microphones and loud speakers will permit 
speeches made in one House to be heard in the other. The 
microphones will be placed on the orators’ tribunes, and 
the loud speakers will be at the back of the President's 


bench. When the two Houses sit simultaneously, the 
device will be switched off to avoid interference 

Ir is reported that F. A. Gaby, chief engineer of the 
Ontario Hydro-electric Power Commission, has been 


appointed temporarily member of the Commission, 
pending the permanent appointment of a successor to the 
late Sir Adam Beck, whose death, following the resignation 
of another Commissioner, leaves the Board with only one 
member. Mr. Gaby’s appointment was made in order to 


enable the work of the Commission to be continued in the 


a 


meantime, 

THE construction of elevators at 132 country railway 
stations and terminal elevators at Williamstown and 
Geelong, is recommended by the Parliamentary Board 
appointed by the Victorian Government to inquire into the 
handling of grain in bulk. The cost contemplated 
£3,512,000. These country and terminal elevators, it is 
proposed, shall have a total storage capacity of 17,445,000 
bushels, and be capable of handling a wheat crop of 
40,000,000 bushels. 


Is 


It is proposed by the Victorian State Electricity Com 
mission to send one of its technical officers to Europe 
to investigate the latest methods employed there in mining 
brown coal, and in handling the coal from thé time it leaves 
the cut till it reaches the power station or briquette factory 
In view of the rapid inroads being made into the coal 
available in the open cut now being worked at Yallourn, 
it is considered advisable that the Commission should have 
the latest information in mining and coal handling at its 
disposal. 

AN encouraging report from the point of view of the 
British wireless manufacturer has been issued by the 
American Government trade experts. The report, ad 
dressed to the American radio industry, declares that the 
development of the wireless industry in Great Britain 
has reached such a high state of efficiency that American 
manufacturers cannot hope to compete in the British 
market. Next to the United States and Canada, the report 
adds, Great Britain has the most highly developed wireless 
market in the world 

OwI1nc to the increasing demand for electrical power and 
light in Berlin, the city electricity works propose to con 
struct a new great central power station with a capacity of 
216,000 kilowatts by the summer of 1927, and of 400,000 
kilowatts by the winter of 1929. It is estimated that, with 
the newest machinery and equipment, @ saving of 40 per 
cent. in coal consumption can he effected to the end of 
1926. The cost is estimated at 30,000,000 marks 
works will be erected in Berlin, and later another 
power station will be built outside the city. 


These 
great 


An oil-refining plant is being established in Hwaijen 
in Northern Shansi, China, for distilling oil from bitu 
minous coal. Machinery from abroad has arrived and is 
being installed. Though Hwaijen is situated rather far 
from centres of communication, and is little known to the 
outside world, nevertheless, it is rich in coal deposits. 
Mining operations have already been started in the district, 
and a shaft sunk to a depth of 700ft. to 800ft., a daily out 
put of 8 to 9 tons of bituminous coal being registered. The 
lower layer of the deposit vields far better coal than the 
upper layer. 
covered in this neighbourhood. 


A seepage of crude oil has also been dis 


A com™iTrer of French engineers recently made an 
inspection of Norwegian waterfalls and _ lhiydro-electric 
works, and subsequently published an account of the 
impressions which they had formed. In the opinion of the 
engineers, the Norwegian water powers extra 
ordinarily large possibilities of being regulated ; they are 
capable of being utilised all the year round, whereas in 
France it is only possible to rely upon four months’ work 
ing, at the end of which steam power has to be used. If 
therefore the Norwegian industries adopt the most modern 
methods it is considered that the country will have unique 
industrial possibilities. A beginning has already been 
made at the Rjukan works, where the Haber ammonia 
process is being introduced. At Odda it is proposed to 
transform the process at the cyanamide works where 
among other things, liquid air is to he produced according 
to the Claude process. As to the future of the aluminium 
industry, the French engineers are reported to have stated 
that Norway must be considered to occupy an important 
position in this respect, but the prices are so high tha 


18 1s 


POsSsess 


aluminium is not used in the big industries as much 
desirable. lt was added that the French import duties 
stand in the way of the export of manufactures of alumi- 





nium from Norway. 
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Railway Accidents. 


IN its issue of August 26th The Times printed a 
leader on the recent railway accidents in France, 
which appears to for some comment. 
Our contemporary fell into the common error of 
comparing road accidents with railway accidents 
and contrasted the comparatively few passengers 
killed on railways with the 3132 fatalities caused 
by motors on the roads. These figures, as we have 
pointed out on previous occasions, are not com- 
parable, inasmuch as one relates to people killed 
when riding in vehicles, whilst the other to people 
killed by vehicles. To be correct the average of 
nine railway passengers killed per year must be 
placed in contrast with the comparatively few 
killed in motor car collisions or overturnings, 
whilst the 3132 fatal accidents on the streets must 
be contrasted with the total fatalities caused by 
the movements of trains or vehicles, which until 
1917 always reached over a thousand, but in 1920 
had fallen to 961 and three years later to 743. 
There is, we admit, a big difference between the 
few hundreds killed on the railways and the 
thousands killed on the streets, but it is not suffi- 
cient to warrant the statement made by The Times 


us to call 


“that the road is infinitely more dangerous than 


the rail.” Pursuing its argument, our contemporary 
immediately added “that railway travelling in 
this country is uniformly much safer than it is in 
France.” On that point, too, it is desirable to say 
a few words in justice to French railwaymen, and 
in the first place we would repeat an axiom we 
have, when considering this subject in the past, 
more than once laid down. It is that the true 
criterion of safety on railways is not the number of 
casualties, hut the number of accidents. Last 
year, for instance, twenty-four passengers were 
killed in British train accidents, which was the 
highest figure since 1915 and one that has only been 
exceeded in four other years of the present century 
Yet there were only three fatal accidents during 
year, or slightly less than the average of 
3.2 fatal train accidents per vear during the last 
twenty-four years 
From what has been written of late in the daily 


| Press in general it might be thought that French 








or inaction. 
| oa 
inear Poitiers, 





railway engineers and operating officers were 
indifferent to their responsibilities, but of all the 


| P . ° 
recent accidents we only know of one in which 


there was any question as to administrative action 
It was the derailment of March 25th 
on the Paris-Orleans Railway, 


| signal-box. 





which, it was said at the time, was either due to a 
broken rail or to a rail being wilfully displaced 
As no more has since been heard of the latter 
possibility it may be assumed that a broken rail 
was the cause. The ground for that assumption 
has recently been strengthened by a statement by 
the Minister of Public Works that there is nothing 
wrong with the permanent way on the French rail- 
ways except that the Orleans road had a rail that 
was a little too light. The serious disaster at 
Amiens on August 13th was, admittedly, caused by 
excessive speed. That is a class of accident which 
it is difficult to provide against, and though of 
late years we have been spared from such the, 
memory of Salisbury, Grantham and Shrewsbury 
remains. The recollection of those disasters 
prompts the thought that what has happened in 
England may happen in France. Our Paris corre- 
spondent said, on page 229 of our last issue, that 
the Minister of Public Works proposes that there 
should be two drivers on the engines of all express 
trains, “‘ one of whom will have to control the speed 
on curves and in all cases where a reduced speed 
has to be observed.” Our correspondent adds 
that “ it is by no means certain that a second driver 
would add materially to the safety of travelling.”’ 
We agree, and base our opinion on many instances 
of accidents occurring where there has been a third 
man on the footplate and a second man in the 

The worst accident of the year 1923 
was at Retford on February 13th, when th 
signals at three boxes were ignored. A third man 
was on the engine then. Sir John Pringle said in 
his report on that accident :—‘ It may be argued 
that the presence of a third trained observer 
posted in a better position than the driver—the 
engine was driven from the right and the third man 
stood on the left—for the observation of signals 
fixed on the left of the track should be a source 
of additional security. But, unfortunately, the 
circumstances in this not support the 
argument In the Amiens accident there was, 


Case do 


| moreover, a complaint of bad marshalling of the 








vehicles, ¢.¢e., heavy and light coaches being inter- 
mixed. That is an acknowledged evil, but in 
holiday times it has to be tolerated, even with 
important trains, in this country, and if it cannot be 
avoided in England it is safe to assert that neither 
can it be in France. Coming now to the collision 
at Sens on August 23rd, we note that it was due 
to what is known as irregular block working. For 
that there is a remedy. By the train itself con- 
trolling the block instruments and the block instru 
ments controlling the signals such irregularities 
can avoided. Had lock-and-block been in 
operation at Sens the overlooked train for Cette 
would have locked the block instruments and the 
Aix-les-Bains train could not have been accepted. 
But we in this country cannot cast stones at the 
French railways because they have not got the 
safeguard just referred to, British railways 
generally are without it. It has, we admit, one 
weakness, but it is one that can be, and has been 
overcome. The real reason why the bigger com- 
panies here do not adopt it, even although the 
densest suburban lines are protected by it, is that 
it makes the working of their goods trains incon- 
veniently tight. The French railways, on the other 
hand, have gone further than the British by the 
wide adoption of cab signalling, whereby the 
condition of the fixed signals is repeated in the cab 
of the locomotive. Finally, on the general question 
of French railway accidents, a word should be 
said as to the alleged excessive speed. It we 
believe, safe to say that excessive speed—as under- 
stood by railwaymen—-is rare in France. The fact 
is that English travellers imagine that the speed is 
excessive because some of the roads ride rougher 
than those to which they are accustomed. On the 
whole we should say that whilst there have been 
more fatal accidents of late than usual on French 
vailways, they are rather to be attributed to 
coincidence than to any weakness in administration 
or neglect of maintenance and renewal of track or 
rolling stock. However, a Commission has now 
been appointed to go into the whole matter, and 
we shall no doubt learn in due course if there has 
been any negligence on French railway 
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When we turn to our own accident record we 
observe the gradual reduction in the proportion of 
accidents due to the failure of the human element. 
Up to the present twelve accidents this year 
have been reported upon by the inspecting officers 
of the Ministry of Transport. One was caused by 
a landslide and one was an unusual derailment. 
Of the remaining ten five were caused by mistakes 
made by servants and five were due to causes that 
the companies should have avoided. Thus, on 
January 24th a buffer stop collision was caused by 

















inadequate means for testing the continuous brake. 
On April 16th a goods train separated and its rear 
portion ran back. Had the company used the same 
safeguards on its purely goods lines as on passenger- 
carrying lines the runaway would have been inter- 
cepted and the lives of three railwaymen would 
have been spared. A goods train got out of control 
on April 25th and subsequent investigation by the 
company showed that the type of engine used 
could not control the load the regulations per- 
mitted it to haul. On May 9th, at the busiest 
station in this country, an engine and wagon stood 
foul and a passenger train movement was made 
which track circuit locking would have prevented. 
Track circuit was in use at another station where a 
collision occurred on May 22nd, but because the 
shoes of three fang bolts in a longitudinal timber 
carrying the inside rail over a bridge touched the 
ironwork of the bridge the electrical locking acted 
improperly. What was worse, “it was not,’ says 
the inspecting officer in that case, “ until the 
recent series of constant failures had occurred that 
action was seriously taken to rectify matters. 
The underlying cause, however, was difficult to 
locate.”” We feel impelled to draw attention to this 
gratifying decrease in the number of railway acci- 
dents that may be attributed to failures of the 
human element. We hear from time to time of 
firebrands and agitators among the railwaymen- 
as in other industrial grades—but it is safe to say 
that there never was a period when railwaymen 
exercised greater care in the performance of their 
duty than at the present time. 


Locomotive Boilers and Steam Pressures. 


Ir is recognised that Mr. Churchward led the 
way in this country when he introduced a pressure 
of 225 lb. as standard fer his Great Western loco- 
motives, which are known to be highly economical 
and at the same time relatively small for the heavy 
work which they are called upon to perform. So 
far, that is, we believe, the highest pressure that 
has been used regularly here, but elsewhere 
greater pressures are employed, and we can instance 
as a case in point the restricted cut-off locomotives 
built by Mr. Wallis for the Pennylsvania, of which 
there are 598 running and which carry 250 Ib. 
working pressure. The chief point to note is 
that all these engines have boilers of the normal 
type, and we are informed that no exceptional 
troubles have been realised. Moreover, we are 
given to understand that trials made some time 
ago between boilers, alike, except in steam pres- 
sure, some using 180 lb. as against 225 Ib. in others, 
resulted in there being little or no difference in the 
respective upkeep charges. Whenever this ques- 
tion is discussed amongst locomotive engineers in 
this country, marked differences of opinion are 
expressed. Since such differences are the result of 
direct experience, we must assume that conditions 
are dissimilar. The quality of the feed. for example, 
regulates in some degree the pressure which can 
be used with success in the ordinary type of boiler, 
and in this connection it must be remembered that 
the Great Western employs extensive water- 
softening plants. 

[t is, of course, the fire-box portion of the boiler 
which is most affected by the higher pressures, 
the stayed surfaces being not well adapted for really 
high pressure. It is therefore not surprising that 
designers who foresee the coming of higher pres- 
sures are turning their attention more closely 
than ever to the fire-box. In Europe the Brotan 
boiler is the best known high-pressure type. For 
some years now the Hungarian State Railways 
have used it with suecess, as have also the Polish. 
State and Germar Staie lines for certain large 
2-6-4 type compound engines. Good illustrations 
of the design may be found in Taz ENGINEER of 
January 10th,1908, but forthe convenience of readers 
we may recall that in this design the boiler consists 
of two barrels, one superposed upon the ether, and 
connected by large passages. The fire-box walls 
are composed of several rows of vertical water 
tubes, whieh are expanded into an extension of the 
upper barrel at their tops, and into a hollow founda- 
tion ring at their lower ends. The foundation 
ring is connected with the lower drum by an elbow 
pipe. The hot gases pass through tubes in the 
lower drum to the smoke-box. The reason for the 
employment of a water-tube fire-box on the Hun- 
garian lines with a steam pressure of no more than 
220 Ib., we understand, the indifferent feed- 
water conditions prevailing. In the United States, 
what is known asthe McClellon type of boiler, which 
hears a close similarity to the Brotan, has been intro- 
duced experimentally on the New York, New Haven 
Hartford Railroad. But undoubtedly the 
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most interesting example of this form of water- 
tube application is that used by Mr. Muhlfeld 
for his engine the Horatio Allen, which works at a 
pressure of no less than 350 Ib., the highest so far 
employed in locomotive service. Since both barrels 
may be of smaller diameter than those usually 
employed, high steam pressures are possible with- 
out increase of plate thickness. Another important 
innovation is a locomotive boiler designed to work 
at 900 lb. pressure. It is heing constructed in 
Germany, and is in effect three boilers in one. 
The high-pressure steam is generated in water 
tubes connected by headers, and gives up its heat 
to water in the second part, which supplies steam 
to the high-pressure cylinder, the exhaust of which 
is returned to the third part of the boiler, which 
works at a lower pressure, and from which the steam 
is passed cn to the low-pressure cylinders. The 
feature of this boiler is the fact that for the first 
section distilled water is used, and that it works on 
the enclosed circuit system, the steam being gene- 
rated and then condensed by giving up its heat to 
the water in the second section, the circulation 
being obtained by means of a pump. These facts 
point to the coming of higher pressures ; but whilst 
it is true that economies possible by the use of 
high-pressure steam are considerable, it is equally 
true that they can only be obtained by using the 
steam expansively. Here, again, the Great Western 
may be quoted. Its practice, in conjunction with 
comparatively high pressures, is to use a valve gear 
which has been designed to make early cut-offs 
possible. The Fennsylvania freight engines also 
make good use of the expansive properties of the 
steam, being designed to exert their maximum 
tractive effort at a 50 per cent. admission rate. 
Compared with an engine working at about 90 per 
cent. admission, the water rates are approxi- 
mately 20 lb. and 30 lb. per unit of power respec- 
tively, and the savings realised in service range 
between 10 to 30 per cent., as compared with 
locomotives of the normal kind. The Horatio 
Allen is a two-cylinder cross-compound, and whilst 
we have no very full information before us, we 
have seen it stated that her fuel rate per 1000 ton- 
miles is 55 Ib. in heavy freight train service. This 
figure without other particulars is not conclusive, 
but is certainly indicative. 

The progress in boiler designing, and in the steam 
pressures, coming into relatively common use 
which we have mentioned, certainly show the 
present trend of thought on this subject, and on the 
success or failure of these boiler constructions will 
hinge other characteristics of the future steam rail- 
way locomotive. That radical changes may be 
expected seems tolerably certain, and the indica- 
tions are that the steam locomotive can hold its 
own with certainty if engineers will only concen- 
trate attention on the many improvements which 
are undoubtedly within the range of practical 
possibilities. 








The Institute of Metals. 
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THE autumn meeting of the Institute of Metals 
opened in the Rankine Hall, Elmbank-crescent, 
Glasgow, on September Ist, when Sir John Dewrance 
delivered the fourth autumn lecture of the Institute. 
The lecture was entitled *‘ Education, Research and 
Standardisation,” and an abridgement of it appears 
on page 240 of this issue. 

On Wednesday morning the formal proceedings and 
the first meeting for the reading and discussion of 
papers was held, under the presidency of Professor 
Thomas Turner. 

It was announced that Sir John had 
been nominated president in succession to Professor 
Turner. Other new officers nominated are—Vice- 
presidents: Mr. W. Murray Morrison, Sir Thomas 
Rose, and Engineer Vice-Admiral Sir Robert B. Dixon. 
Members of Council: Mr. H. A. Ruck-Keene, Dr. 
R. Seligman, Mr. James Steven, Mr. T. Bolton, Mr. 
H. B. Weeks, and Mr. W. G. Turner. 

Mr. John Brown then presented a paper dealing 
with the “ Influence of the Time Factor on Tests 
Conducted at High Temperatures.” <A précis of it is 
given below. 


Dewrance 


TIME FACTOR AND TENSILE TESTS. 

This paper brings forward the results obtained in a review of 
the testing procedure adopted in the determination of the ulti- 
mate tensile strength of materials at elevated temperatures. 
The experimental work covers a range of non-ferrous alloys ; 
and its important feature is the demonstration of a critical tem- 
perature condition above which the rate of application of the 
load has a prominent influence on the observed strength. A 
general examination ot the results suggests that this time factor 
tends to lose its effect when the rate of loading is kept below 
1 ton per square inch per day, and this value is consequently 
put forwerd as of basic importance in such investigations. The 
experiments provide detailed graphs connecting the useful 





strength and the working temperature for (1) 60 : 40 rolled brass, 
(2) a phosphor-bronze turbine blading alloy, (3) rolled Monel 
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metal, and (4) a cast aluminium; and in each instance t)y 


material has become much less attractive for use under moder; 
conditions of superheat, &c., than previous records would inte, 

The duration of the test under the new conditions may extend 
over many days, but certain suggestions are brought forward 
to restrict the period to a minimum. The standard type of 
testing machine is unsuitable for such work, and a desecriptic, 
is given of the special machine used throughout the investigatio 

Dr. W. Rosenhain welcomed the contribution a 
an addition to knowledge of a difficult subject. Thy 
author had perhaps gone too far in his deprecation 
of older methods of tests of short duration. Test 
made in that way had a definite value, although i: 
had to be admitted that Mr. Brown's work gave : 
closer approximation to service behaviour of — th: 
material. The knowledge required by the manu 
facturer and user was the limit of the stress the materia 
would withstand without undergoing appreciabk 
deformation, but it should be kept in mind that th: 
earlier experiments on the subject were designed t: 
predict the behaviour of the materials used for certai: 
parts of aeroplanes which were not exposed to hig! 
temperatures for more than an hour or two at a time 
and what happened under prolonged heating wa 
not material to that inquiry. His one criticism ot 
the author’s work was that, having regard to the dimen 
sions of the electric furnace, the test pieces were not 
uniform in temperature. 

Dr. R. S. Hutton referred to the work of Chevenard 
in France, which showed that the flow or creep ot 
metals at high temperatures increased very rapidly 
with quite small increases of temperature. In som: 
materials the flow was doubled on an increase of tem 
perature of 17 deg. Cent. That fact indicating the 
importance of subjecting the test pieces to consistent 
heating. 

Engineer Vice-Admiral Sir Robert Dixon welcomed 
the paper on behalf of engineers, who were constantly 
up against the problem of materials which had to be 
subjected to very high temperatures. In view of 
the higher pressures and temperatures of prime movers 
the question of the stress the material would with 
stand for almost indefinite periods was one of extreme 
importance. The creep tests which were being carried 
out at the National Physical Laboratory ought to 
prove of great value. He could not agree that the 
question of the time factor was not of real importance 
Aluminium pistons were now being used, not only 
in aero engines, but in many Diesel engines, which 
had to run for long periods. A good deal of experi 
ence of aluminium piston had been accumulated by 
the Admirelty, and the subject was one of considerable 
importance. 

Mr. Brown, in reply, while admitting that the 
furnace used in his was of small ¢imensions. 
said he had reached the conclusion that the tempera 
ture variation, which had been investigated, was 
comparatively negligible. Having regard to the con- 
siderable use being made of aluminium in engine 
construction, accurate information as to the behaviour 
of the material under prolonged heating would be 
most useful. He had tried creep tests, but had 
realised that they would not be satisfactory 
for the purpose in view as those he had adopted. The 
difference in the results, as compared with the creep 
tests, would not be material. 

A paper on “‘ Thermal Conductivities of Industrial 
Non-ferrous Alloys,’ of which Mr. J. W. Donaldson 
is the author, was then The official 
summary is as follows : 


tests 


sO 


introduced. 


THERMAL CONDUCTIVITIES. 
high-tensile brass 
ordinary gun 


The thermal conductivities of 70: 30 brass, 
or manganese bronze, Admiralty gun-metal, 
metal, bearing phosphor bronze, white bearing metal and Monel 
metal were determined over a series of temperature ranges 
from 50 deg. to 500 deg. Cent. The conductivities of those 
alloys were low, ranging from 0.067 for Monel metal to 0.242 
for 70:30 brass. Increasing the temperature increases th« 
conductivities of all the alloys. The alloys of tin and copper 
have a lower conductivity than those of zine and copper, while 
in copper alloys containing both tin and zine the conductivity 
varies with the relative proportions of those metals present 
Nickel lowers considerably the conductivity of an alloy con 
taining it. 

Dr. Hutton expressed regret that arsenical copper. 
a material which had large applications, was not dealt 
with in the paper. He hoped some figures on the 
subject would be available at an early date, as infor- 
mation on the subject was required by manufacturers 
and others. 

Professor Turner said he had noted with some sur- 
prise that the thermal conductivities of the alloys 
tested increased with a rise in temperature. The 
conductivities of most metals decreased under 
those conditions. 

Mr. Donaldson intimated his intention to deal with 
arsenical copper. With regard to the increase of con- 
ductivity with rising temperature in many alloys, he 
would point out that in the case of cast iron and steel 
there was a diminution of conductivity as the tempera 
ture was increased. 

Two papers, one by Dr. D. Hanson and Miss Marie 
L. V. Gayler on ‘“ The Constitution of the Alloys of 
Aluminium, Copper and Zinc,” and the second by 
Dr. J. L. Haughton and Mr. W. T. Griffiths on * The 
Beta Transformation in Copper-zine Alloys,” were 
next taken. 

The first of these papers gives a full description of 
a research undertaken to confirm or disprove the 
existence of certain invariant points as found by 
Jares; to find the correct interpretation of the 
invariant reaction corresponding to the 04 point of 





Jares and the ternary eutectic of Haughton and 
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Bingham ; to determine the constitutional changes 
which take place below the solidus in alloys containing 
up to 25 per cent. copper. An abstract of the second 
paper runs as follows : 


THE B TRANSFORMATIONS IN COPPER-ZINC ALLOYS. 
With a view to determining more exactly the temperatures 
of the transformations which take pla e at about 460 deg. Cent. 
in the B constituent of copper-zine alloys, the change of resis 
tivity with temperature was @etermined for a number of alloys 
containing from 46 to 63 per cent. copper. Kates of heating 
the order of 2 deg per hour upwards 

were employed, the apparatus used being that describéd by 
the authors in the Journal of Scientific Instruments, 1924, 1, 
page The results show that (a) above 55 per cent. copper 
the transformation temperature is 453 deg. Cent.; (b) between 


and cooling, varying from 


225 


55 and 51 per cent. copper it takes place at temperatures rising 
from 453 deg. to 470 deg. Cent.; (¢) with less than 51 per cent 
copper the transformation temperature is 470 deg. Cent. These 
data are opposed to the theory that this is a euteectoid trans 
The specific of these alloys at 
temperatures were also measured after carefully annealing just 
above the transformation point and slowly cooling over a period 
of two days 
potential drop between two points of known distance apart 
on the specitren with that across a standard resistance while a 
steady current was passed through both. The results show that 
the resistance falls rapidly as the copper decreases from 61 to 
3.5 per cent.; it then falls less rapidly to about the 50 per cent 
copper alloy, and rises steeply from this point with further 
decrease of copper content. The resistance composition curve 
thus marks clearly the two boundaries of the field at room tem- 
of copper 


formation resistances room 


The method adopted was that of comparing the 


perature as oecurring at 50.0 and 53.5 per cent 

Professor Turner said he had 
munication from Dr. Carpenter, who had been work- 
ing on the beta transformation, and he hoped that an 
account of this work would be available at a subse- 
quent meeting of the Institute. The subject might 
appear at first sight to be highly theoretical, but it 
was of considerable practical importance. 

Dr. Rosenhain said the results disclosed in the two 
papers were in such complete agreement thet it was 
difficult to find a loophole of escape from the con- 
clusions put forward. They must be accepted, but 
with a small amount of reserve, owing to the fact that 
the important involved had settled 
often that scepticism was more or 
inevitable. 


received a com 


points been sO 


a degree of less 
The results reached by the X-ray method 
of investigation were not in agreement with 
now stated, and in this connection reference should 
he made to the fact that the new results were obtained 
He hoped X-ray work in 
completed and the results 
announced at an early date. The transformations, 
the character of which difficult to ascertain, 
were not confined to the beta range nor to one group 
of alloys. It was believed by one investigator of high 
standing that in ordinary annealed pure metals there 
might be as many as six different phases. For that 
and other reasons it seemed prudent to exercise care 
as to the inferences to be drawn, not only from the 
work described in the papers before them, but as to 
the real nature of these transformations which were 
accompanied by changes of physical properties, but 
not obviously by changes of structure. 

Dr. F. O. Hudson believed that the work done had 
cleared up one doubtful point in the diagram, even if 
the authors had failed to get at the exact meaning of 
the transformation. He could the point 
made as to the solubility of the alpha constituent 
and the definite increase of temperature in passing 
from the alpha side to the gamma side of the beta 


those 
with quenched specimens 
that field would be 


were 


confirm 





range 
Dr. F. Johnson noted as a practical pomt the ability 


to cold roll alloys containing over 50 per cent. of 
copper. He had found difficulty in rolling brass 


containing 55 per cent. of copper. He would be glad 
to know the amount of reduction used in order to 
roll such brittle alloys down to so large an aggre- 
gate of reduction 

Professor Turner, dealing with the brittle range, 
pointed out that in practice it was concentrated within 
a few degrees, but was fairly wide and only dis- 
appeared by slow degree 

The next paper taken was one by Professor J. H. 
Andrew and Mr. Robert Hay, the ** Colloidal 
Separation in Alloys.” 


LLOIDAL SEI IN ALLOYS 


In this paper the resolution of the beta constituent of brass 
into its constituent phases alpha and gamma is dealt with, and 
a method of bringing this about referred to. It is suggested that 
the constituent breaks down into colloidal alpha and 
colloidal gamma. Upon submitting the colloidal forms to an 
electrical current, the colloid is thereby destroyed and the 
crystalline phase begins to make its appearance. It has further 
been suggested that the ageing of duralumin is due to the deposi- 
tion of the magnesium compound in the colloidal form, and that 
the increase in hardness resulting trom the ageing process is 
due rather to the fineness of state of division of the separating 
phase than to its specifie properties 


a ARATIONS 


beta 


Miss Gayler said she was interested in this contribu- 
tion, as she had been engaged in somewhat similar work. 

Dr. Hanson questioned whether the phenomena 
observed were really of the nature of colloidal separa- 
tion. There was no evidence that the increase in 
the hardness of duralumin with ageing which was 
1eferred to was associated with the colloidal state. 
Definite facts would be of more-value than inferences, 
which did not assist progress. 

Professor Andrew said it was not suggested that 
the question raised in the paper had been settled. It 
was hoped to continue the work and to produce definite 
evidence on some disputed points—among them those 
of the alpha and gamma eutectoid, and to submit the 
alloys to X-ray examination. 

A paper on ** The Physical Properties of the Copper- 


Jenkins, was presented, but did not elicit any dis- 
cussion. 

One or two interesting contributions followed the 
presentation of a note by Mr. R. B. Deeley, dealing 
with the shear strength as solders of the zinc-cadmium 
alloys. 


ZINC-CADMIUM ALLOYS AS SOLDERS, 


The material of this note forms part of an investigation, 
taken up by the British Motor Cycle and Cyclecar Research 
Association, on the possibility of producing a satisfactory sub- 
stitute for brazing spelter. The limits of the melting range were 
fixed by the fact that the working temperature of the sub- 
stitute solder had to be below that likely to promote coarse 
crystallisation of the hard-drawn steel tubing of the frame, and 
further, that the melting point must be sufficiently above the 
enamel stoving temperature—about 180 deg. Cent.— for joints 
made with the alloy not to fail during the enamelling process. 
Tests of zinc-cadmium alloys in pure shear show the strongest 
alloy to be near the eutectic composition. This alloy is con- 
siderably stronger than tinmen’s solder, 8 tons per square inch 
of alloy in shear being an average value, compared with 4 tons 
per square inch for lead-tin solder in a similar joint Ata 
temperature of 235 deg. Cent., the alloy has a strength in shear 
of 48lb. per square and at 200 deg. Cent. of more than 
1121b. per square inch 


inch 


Dr. T. B. Crow commented on the scarcity of pub- 
lished records on the subject, and the practical indus- 
trial importance of Mr. Deeley’s investigation. His 
own work on the subject had been limited to the 
soldering of copper with tin-lead solders. The joints 
were made by immersing the ends of two copper rods 
in a tiny bath of molten solder at a definite tempera- 
ture, and allowing the solder to solidify in situ. Under 
the condition of his experiment relatively extensive 
interfacial alloying occurred. The tensile strength 
of the joins appeared to depend largely on the com- 
position of the contact alloy, which in turn depended 
on temperature. Tensile values as high as 13.5 tons 
per square inch had been obtained, but that figure 
fell off under higher temperature at which a second 
alloy made appearance. Mr. Deeley’s results 
would be of greater value if they could be compared 
with the values of the tensile and shear strength of 
the solders. A test bar of solder, having a tensile 
value of about 4 tons, might in a join have a value of 
13.5 tons, per square inch. The best values for tensile 
strength were obtained with a minimum thickness 
of solder in the gap. Attempts to produce union 
between the two faces of interfacial alloys by means 
of pressure were successful, but there was a decrease 
in the tensile strength of such joints. With regard to 
fluxes, what was required was a flux which would do 
its work at the particular temperature selected, and at 
the same time remain entirely fluid without decompo- 
sition during the operation. 

Dr. Rosenhain said that tensile strength in the 
solder was not the important quality ; shear strength 
was required. Another point to keep in mind, was that 
if in soldering a layer of intermediate alloy was created 
it was a source of trouble, as the alloy was the 
weaker part. The real crucial point about solders 
was not, however, their strength, but their reliability 
and the certainty that they would make a sound joint. 
It was a question of clean adhesion. One would 
willingly sacrifice 50 per cent. of the strength of the 
solder for the certainty of getting a clean joint, and 
if attention were concentrated by Mr. Deeley and 
other workers on that point, it would be very helpful 
to industrial practice. 

Mr. A. R. Page agreed as to the desirability, and at 
the same time the difficulty of getting a sound joint. 
The question of the flux also presented great diffi- 
culties. The conditions of Mr. Deeley’s test were 
much better than those which obtained in the ordinary 
brazing process, and it would not be possible to make 
a joint under the conditions described in the paper. 

Mr. Deeley, in concluding the discussion, said work 
was now in progress on fluxes at the varying tem- 
peratures at which tinning and soldering were carried 
out, and at the time occupied in performing these 
operations. It was hoped to solve the problems to 
which reference had been made. With regard to 
tensile strength, he had obtained a figure of 8} tons 
per square inch, and he believed that 75 per cent. of 
the tensile strength would give the shear strength. 

The meeting then adjourned until the following 
day. 

Members and ladies accompanying them 
entertained to luncheon at the Grosvenor Restaurant, 
where Lord Weir occupied the chair. This function 
was largely attended. In the afternoon visits were 
paid to the works of the Albion Motor Company, 


its 


were 


Babcock and Wilcox, the Nerth> British Loco- 
motive Company, G. and J. Weir, and_ the 


Fairfield Shipbuilding Yard. Work was in hand at 
the Hyde Park Works of the North British Locomotive 
Company on a large number of locomotives and 
tenders for the Southern, London, Midland and 
Scottish and Egyptian State Railways. At the Fair- 
field Yard the vessels on the stocks included the H.M. 
Light Cruiser Berwick, a Diesel engine ship for the 
Bibby Line, and a twin-screw turbine passenger 
steamer for the Liverpool and North Wales service. 
The yard is also engaged in fitting out the Upwey 
Grange, a large Diesel engine refrigerated meat-carry- 
ing vessel for the Houlder Line. 








Rese row ScHoLtarsure mm Navat Arcarrecrure.—The 
post-graduate research scholarship in naval architecture (1925) 
of the Royal Commissioners for the 1851 Exhibition has been 
awarded to Mr. Williain Sprague, of the Royal Naval College, 
Greenwich, formerly holder of the Elgar Scholarship in Naval 





Cadmium Alloys, Rich in Cadmium,”’ by Mr. C. H. M. 


Architecture (1922). 


SIXTY YEARS AGO. 


Tue first leading article in our issue of September Ist, 
1865, was entitled “‘Why the Atlantic Cable was not 
Laid.’ It opened with praise of the arrangements for 
laying the cable, ** the idea of employing the Great Eastern 
~_ was in every respect so superlatively good that it 
could not possibly have been improved upon "’ ; with ** the 
system of stowage employed there is little fault to be 
found"; “the paying out was in nearly every respect 
managed satisfactorily ’ ; *‘from first to last we find that 
in all great things those in command of the expedi 
tion acted with circumspection and forethought.”” Why 
then was the attempt a failure, why did the insulation 
which had been tested with the greatest care up to the 
last moment fail so frequently that miles of the cable had 
to be raised and cut away ? Just because “ two or three 
miraculous bits of wire *’ pierced the covering. Where the 
wires came from nobody knew, they were supposed to 
be the ends of the strands cut off during splicing ; how 
they got through a covering which could with difficulty 
be pierced by the blade of a penknife appeared to us even 
more inexplicable. It was thought that they had been 
caught up in the machinery, bent at right angles and driven 
in. We hesitated to accept that explanation ; it seemed 
to us more probable that the wires had been driven in by 
design than that they had got there by accident. Yet 
we acknowledged that some strong motive for destruction 
must have existed ; it could not have been mere wanton 
mischief. What the motive was we did not suggest. ** On 
this subject,”’ we said, “‘ we have no intention of touching ; 
our readers must think for themselves."” We concluded 
the article with these words: ‘* The directors of the com 
pany have taken such pains to keep their proceedings 
secret that they cannot be surprised if the world rests 
satisfied that a secret exists. Quite enough is known to 
account for the failure of the undertaking. We can only 
hope that nothing may lead to the unnecessary postpone 
ment for a single day of the next attempt to carry out a 
great work, certain sooner or later to be successfully accom 
plished, and to suggest that in future the most minute 
matters of detail should receive as much attention as, let 
us say, the insulation of the cable.” 
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Hobson. London: The National Assoviation of Me, 
chants and Manufacturers, 14, Mincing-lane, E.C. 3. 1925. 
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The Polytechnic, 307-311, Regent-strect, London, W. 1 
Prospectuses of the School of Engineering ( Day and Evening 
De partme nis), Session 1925-26; also Prospectus of Courses 
in Electrical Engineering. 

Re port to the De partment of Overseas Trade on the Economic 
and Industrial Conditions in Esthonia. Dated March, 1925. 
By H. Montgomery Grove, H.M. Consul-General at Reval. 
H. M. Stationery Office. 1925. Price Is. net, 
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London : 
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Tome 1, Fase. 3. 1925. III., Mai-Juin; also Parti 
Technique. Tome 1, Fase. 3. 1925. IILI., Mai-—Juin. 
Paris: A. Dumas, 6, Rue de la Chaussée-d’Antin.” 1925. 


Loads on Highway Bridges: Being a Report of Joint 
Committee Appointed by the Institution of Structural Eng 
London: The Offices of the Institution of Strne- 


neers. 
tural Engineers, Abbey House, Victoria-street, S8.W. 1. 
1925. Price 2s. 6d. net. 

Turning Moments of Conductive Dielectric Ellipsoids 


Resting in Rotary Electric Fields. By Tetsutaro Miyazaki 
(Memoirs of the College of Engineering, Kyushu Imperial 
University, Fukuoka, Japan. Vol. III., No. 5, 1925) 
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Sudan Government Railways: 
“Prairie” Type Locomotives. 


fun 2-6-2 type engines with t mileors, of which we vive 
drawing in our Supplement, together with illustrations 


rh pase 246. represent the latest addition to the motivi 


The piston valves and cylinders are lubricated by means 
of a Wakefield *‘ Eureka ”’ four-feed sight-feed lubricator, 
situated in the driver's cab. 

The tender is of the four-wheel double-bogie type, and 
is of large capacity, as shown by the particulars given 
below. As will be seen from the drawings, the proportions 
are exceptional for an engine of this wheel arrangement 
on the 3ft. 6in. gauge. 


Working pressure 





165 lbs per () 

































Cylinders 
D1 dia x 27strok« ioe Serre eooce 
ot __-°* Capacity of Tank & Bunker 
~ Water 5000 galions 2-0}8 
‘3 Le Fuel 10 tons peated 
2 °c, 
~ ’ y ° tT 
* { = wo | 4 
ts od Nl i 
07 ° 
3-0 dia 9-6 ~~ 6-0 -~ 6-0 — -+« 8-3 sh id 9-7 ~~ - 12-2 - | 
«12.0 Fixed Whecl Base gi 7" <-¢.7" > 
+ 29-9" Whee: Base A - i 16-9"- - > 
- 56-1 Engine & Tender Wheel Base - 
pe 65-7 “over Buffers — = 
WEIGHT iN T-c T-c ™-c T-c T-Cc T-Cc T-Cc T-Cc T-C 
WORKING ORDER 11-2 16-0 16-0 16-0 12-15 13-12 13-18 13-14 14-3 
+ — ~-s- > ———— aan gpl 
T-c T-C T-Cc 
—_ . 48-0 ——— er JE cnttintinn 
rTrc T<c 
71-17 a i 55-8 
T-Cc 
TOTAL 127-5 
T Ew ® § m Sc 
WEIGHT DIAGRAM OF “PRAIRIE’’ TYPE LOCOMOTIVE 
power of the Sudan Government Railway These engines The principal particulars of the engines are as tollow 
have been built to the desiyns of Mr. CC. G. Hodgson, P 
M. Inst. M.K., Advisory Engineer to the Sudan Govern — 
ment. by Robert Stephenson and Co., Ltd., Darlington, (ylnders 2lin, dia, by 27in. stroke 
and form a noteworthy addition to the well-known and Piston — 10in dia ; 
. * ‘'o » oO ’ 4 ali 
distinctive types in operation in the Sudan. ‘oupled wheel ot. Sgim. die 
: Fixed wheel ba-« 1 2ft 
Until recently, the fast trains have been hauled by - 
. . Front bogie wheel Bit. cia 
Atlantic ’’ type engines, supplied by Messrs. Stephenson Hind bogie wheels sft. dia 
in 1910. These engines have proved most suecessful, and Total wheel base 2Oft. Gin 
is interesting to record that after continuous service, Heating surface 
ne engine of the series supplied in 1910 came into the Large tubes 12 square feet 
eneral repair shop at the latter end of 1924 for the first ae tube 8/0 square feet 
tinned Owing, however, to the increasing weights of the er tag —_ op aoe - a8 
ota oe SClare oo 
ads to be hauled, it has become necessary to augment Superheater 1236 a feet 
the locomotive power, and with this end in view the 2 6-2 Grate area 83.) square feet 


type engines, which we illustrate, have been built They 
ire designed to handle fast through goods traflic between 


Athara and Khartoum, a distance of 200 miles, with vross 


ads of 800 tons behind the tender lhe line, generally 
peakin is level, though a long gradient of 1 in 200 is 
encountered in one section. The engines will be required 
nder certain conditions to attaim a maximum speed ot 
vid reenle per hour 
One of the essential conditions of the design was that 
moportant parts should duplic ate with those of existing 
engines. ‘Thus the boiler, except for a modification to the 
box roof staying and alteration to minor outside 





BOGIE 


LEADING TWO - WHEEL 


fixings, os of the. boiler on existing heavy 

Mikado e cylinders, together with 
the coupled axles, axle-boxes and parts of the spring gear, 
and also hind bogie axle-box, are the same as those on the 
heavy ** Mikado ” engines. The coupled tires duplicate 
with the “ Atlantic ’ engine tires, and, generally speaking, 
the principle of duplication is carried out wherever found 


a duplicate 
type engines I'he 


possible. 

The boiler and running gear are designed for a working 
pressure of 180 lb. per square inch, though at present the 
safety valves are set for a working pressure of 165 lb. per 
square inch. The superheater header is the Superheater 
Company’s “ Stirling’ type. The inside admission piston 
valves and circulating device are of the ‘ Robinson ” 
type. An air valve is also provided on the cylinder steam 
chests. 

In view of the adoption of the 2-6-2 wheel arrangement, 
special attention has been paid to the design of the front 
bogie, which provides a stable three-point suspension 
within the limits imposed by the 3ft. Gin. gauge. Under- 
hung bogie bearing springs have been adopted and arranged 
so that either the axle-box sponge boxes or the springs 
can be removed without detaching the horn clips or other 
parts of the bogie. The trailing bogie is the well-known 

Hodges ” type extensively adopted in America, and also 
in successful operation in both the heavy and light 
‘** Mikado ” engines in service on the Sudan Government 
Railways. 





Working pressure 
Tractive force at 85 per cent 

boiler pressure oe : : 
Factor of adhesion at 85 per cent 
rm ‘i* 1.02 

$8 tons, equally distributed 

11 tons 2 ewt 
12 tons 15 ewt 
71 ton 


165 Ib. per square neh 


26,710 Ib. 


lnnler presst 
Weight on coupled wheels 
Weight on front bogie wheels 
Weight on hind bogie wheels 
rotal weight 


17 ewt 


T'cnder 


Diameter of bogie wheels 

Wheel base of bogie 

Total wheel base 

Capacity of tank 

Fuel space 

Weight full . 

Total weight of engine and tender 


2ft. Ydin. 

4ft. Jin 

16ft. 9in. 
5000 gallous 
10 tons coal 
55 tons 8 ewt. 


in working order +» «+ 127 tons 5 ewt. 
Total wheel base of engine and 
tender so 9 oo «« Gh 


The Treatment of Activated Sludge. 


Wer reprint below an extract from an article on the 
activated sludue sewage disposal plant at Milwaukee, which 
appeared in the issue for July 29th of our Canadian con 
temporary , the Contract Record and Engine ring Review : 


THe Stupce Prose, 


“The mest difficult and serious problem encountered 
in the work at Milwaukee was to find a practical method 
of disposing of the 1, 5,000 gallons of waste activated 
sludge produced daily. The success of the entire project 
depended upon devising some means of reducing this to 
a dry material that could be shipped and sold as fertiliser. 
But before it could be subjected to ordinary drying opera- 
tions economically, it was necessary to reduce its water 
content from 98 to 80 per cent. by some kind of filtering 
device, which meant the removal from it of more than 
1,000,000 gallons of water. Only then would it be practical 
to dry it further by the application of heat. 

* In spite of the high state of development of filtration 
engineering, no filter could be found capable of economi 








ally removing the bulk of the water from sludge produced | 


in water. This sludge was of such nature that it would 
quickly clog the filter cloth, rendering it practically imper 
vious to water, even under pressure. 

“The problem proved to be one largely of colloid 
chemistry and served to show in a most striking manner 
the interdependence of mechanical engineering and 
chemistry in problems of filtration. The possibilities for 
wide application in filtration engineering of the funda- 
mental principles discovered in this work made it desirable 
to give a somewhat detailed description of the findings. 


DEGREE OF DISPERSION. 


“From the standpoint of colloid chemistry, the entire 
problem of the activated-sludge process appears to be 
one of regulating the degree of subdivision of the solid 
matter derived from the sewage and the degree of swelling, 
or water absorption, of the jelly-like constituents. In the 
aeration tanks, purification of the sewage is effected by the 
highly dispersed material joining the coarse, activated 
sludge, which settles quickly upon standing, thus permit- 
ting the clarified solution above to be decanted off into 
the lake. 

“The further removal of water from the settled sludge 
also depends upon the degree of dispersion of its solid 


matter. The particles formed in the aeration tanks may 





be large enough to settle sufficiently rapidly to permit the 
continuous purification of sewage, but yet too fine to permit 
of dewatering by ordinary filter pressing, the finely divided 
matters clogging the filter cloth. Operating as described 
above, the sludge formed in the aeration tanks was always 
coarse enough to settle rapidly and permit satisfactory 
and continuous purification of the sewage. In the summer, 
when the temperature of the sewage was above 20 deg. 
Cent.—-68 deg. Fah.—-the sludge was also coarse enough 
to filter-press satisfactorily ; but in the winter, when the 
temperature of the sewage fell to as low as 7 deg. Cent. 

15 deg. Fah.—the sludge formed was so finely divided that 
it could not be filter-pressed without previous special 


| chemical treatment. 


‘Part of the sludge consists of organised jellies, such 
as fibrous protein matter. The degree to which the sludge 
can be freed from water by filter-pressing depends not 
only upon the fineness of subdivision of a portion of the 
sludge, but also upon the extent to which the jelly con 
stituents are swollen with water. A mass of fibrous protein 
matter may hold water in two very different ways :—(1) 
In the interstices between the fibres, and from which it 
may be forced out by the application of relatively slight 


pressure ; and (2) within the substance of the fibres them- 


| selves, like the water absorbed by a block of gelatine, 


| oxe ept 


and from which the water cannot be removed mechanically 
by the application of enormous pressure. The 
sludge will be in its best condition for filter-pressing when 
the individual particles are as coarse as possible and the 
water content of the jellies is at a minimum value. Happily 
the conditions required for maximum tendency of particles 


|} of a protem dispersion to unite to torm large augrevates 


ure the same as those required for minimum swelling o1 
water absorption of the protein jellies. 


DEWATERING THE SLUDGE 


The waste activated sludge flows first into a 42,000. 
yallon acidification tank, where it is treated with the 
amount of sulphuric acid necessary to give the filter effluent 
«a pH value of 3.4. This tank is equipped with diffuser 
plates and baffles to permit thorough mixing. The flow 


lof acid is regulated by a control chemist who tests the filter 








effluent periodically. 

“ The acidified sludge next passes into a heating system 
where its temperature is raised to the desired point, after 
which it is delivered to the series of twenty-four Oliver 
continuous vacuum filters. Each of these filters is 11ft. 6in 
in diameter and l4ft. long, with 495 square feet of effective 
filtering surface. ‘The heating system consists of ten 
Griscom-Russell heat exchangers having a total of 19,400 
square feet of heating surface. The hot filter effluent is 
returned to the heat exchangers where it gives up its 
heat to the incoming sludge. After giving up its heat, the 
filter effluent will flow into the raw sewage line where it 
centers the aeration tanks 

“The sludge cake, while stili hot from the 
conveyed by belt and screw conveyors to the driers, con 
sisting of six Atlas direct-indirect-heat continuous rotary 
driers, each 7ft. in diameter by 60ft. long, enclosed in 
brick settings. Because of the tendency for the sludge to 
ball up and dry irregularly in the driers, an equal quantity 
of previously dried sludge is mixed with the sludge cake 
from the filters in the screw conveyors. This lowers the 
moisture content sufficiently to prevent balling. As the 
drum revolves, the hot gases from the furnace, mixed with 
large volumes of outside air, circulate around and into the 
drum through numerous air valves attached to the drum 
shell. About 45 minutes is allowed for the sludge to pass 
through the driers. The sludge cake coming from the 
filters has a water content of about 80 per cent. After it 
has passed through the driers its water content is only from 
5to 10 per cent. 


filters, is 


PREPARATION AS FERTILISER. 


The dried material is conveyed to rotary screens, from 
which the finer particles are transported to the storage 
house by belt conveyors. Tho coarser particles are passed 
through a pulverator and are then conveyed back and 
discharged into the wet-sludge-cake conveyor. 

“The material collected in the fine screenings of the 
sewage cannot be successfully handled with the sludge 
It is estimated that there will be approximately 36 tons 
of screenings per day containing 85 per cent. of water 
These could be pressed and dried, but their value as 
fertiliser would then be practically nil. But, if they are 
digested before drying, their fertilizer value is about one 
third greater than the sludge itself. It is therefore intended 
to put them through a horizontal digester 7{t. in diameter 
by 40ft. long, in which they are first subjected to 125 Ib. 
steam pressure for 30 to 45 minutes and then to a vacuum 
for 5 to 6 hours, which digests and dries them to 10 per 
cent. moisture. 

“ The storage house is built to hold 16,000 tons of dried 


| fertiliser, equal to the output of the plant for about five 


months. The storage is made necessary by the seasonal 
market for fertiliser. The material will be handled by 
means of an electric travelling crane, operating a grab 
From the storage bins, the sludge can be run by 
gravity into cars and shipped in bags or bulk. 


hucket. 


ANALYSIS OF SLUDUE. 


“The following is a typical analysis of the dried sludge 
as a fertiliser : 
Per cent. 


Water - 06 ee ee ‘ ; » Ove 
Total phosphoric acid .. : 2.34 
Total nitrogen, as ammonia 7.32 
Water-insoluble nitrogen 6.65 
Water-soluble nitrogen 0.67 
Active water-insoluble organic nitrogen 3.94 
Total available ammonia 1.61 
Availability of nitrogen 62.97 


‘When mixed with potash and phosphate the sludge 
becomes a complete fertiliser, and extensive experiments 
carried out under the direction of Victor H. Kadish have 
clearly demonstrated that such mixtures compare very 
favourably with the best commercial fertilisers}on the 
market. 

* Thus Milwaukee has developed a plant for converting 
a waste which was offensive and prejudical to health into 
an attractive and valuable fertiliser to increase the produc- 
tion of its farms and gardens.” 
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The Scapa Flow Salvage Operations. 


ON than reference has been 
made in our columns to the salvage work which Cox 
and Danks, Ltd., of 168, Regent-street, London, 
and Queenborough, Kent, are carrying out at Scapa 
Flow in connection with the raising of the scuttled 
German Fleet. The work was begun in July, 1924, 
and within a period of a little over a vear eighteen 
750-ton torpedo destroyers have been suecessfully 
raised by the firm. Of this number, ten have been 
repaired and towed away for breaking up, four have 
been dismantled by Cox and Danks, Ltd., at Scapa, 
and the remainder, excluding the first destroyer V 70, 
which now serves as a salvage ship, are awaiting their 
turn to be broken up, as they are too badly damaged 
will be recalled 


more one occasion 


to be repaired for sea transport. It 
that for the purpose of raising the sunken ships the 
firm ingeniously made use of the submarine testing 
dock which was surrendered by the German Nava! 
Authorities. It was partly dismantled and cut into 
two parts, to form lifting Fach 
pontoon was equipped with ten hand-operated winches 
to which steel wire lifting ropes of 9in. circumference 
attached. After the ropes had been passed 
beneath the hull of the destrovers hy divers, the 


tts 


so as pontoons. 


were 


winches were manned, and the vessel resting in 
rope cradle was gradually brought to the surface. 
Fig. 1 shows a group of the raised destroyers in Mill 
Bay, and one vessel in tow, supported by the lifting 
pontoons which raised it. Fig. 2 is a general view 
of the two docks with their crane and workshop 
equipment, and with a destroyer between them. The 
destroyer is resting on the sea bottom, as is indicated 
by the slight fall of the two docks from the centre 
outwards. When the first were raised the 
operation took several days, always depending upon 
the weather which prevailed at the time. Recently 
the time taken to raise a destroyer has been reduced 
to four days from the time the pontoons were moored 


vessels 


practically overturned in shallow water near the Fara 
Island, but by transporting it by means of the lifting 
pontoons into deeper water it was successfully raised. 

Now that the first eighteen vessels have been salved, 


under treaty. One dock, it will be 
last month towed by the Admiralty to 
with a new British-built section, which 


length to l0OOft. and its lifting 


by Germany 
recalled, was 
Malta, along 
will 


increase its 











FiG. 3—-END WALL OF 


work will shortly be” begun on the seven large 320ft. 
destroyers, which, when raised, will complete the 
firm’s 1924 salvage programme. For the purpose of 
receiving the destroyers after they have been raised 





FIG. 1 


over the sunken vessel until it was beached in Mill 
Bay. In‘ March last one of the destroyers raised 
was found to be lying on its side, and it was righted 


in the short space of six hours by hauling in with one 





BEACHING THE RAISED DESTROYERS IN MILL BAY 


to the surface, and in order to allow necessary repairs 
to the hull to be quickly effected, a new floating dock 
has been prepared, and at the time of writing is on 
its way to Scapa Flow. We were recently invited to 














THE TWO PONTOONS 


et of winches and paying out at the same time with 
other set; the friction between the ropes and the 
=kin the ship being sufficient to bring the vessel 
into a vertical position before it was finally lifted. 
The destroyer which was lifted last was found to be 


thr 


of 


WITH A SALVED DESTROYER 


inspect this dock shortly before it left Queenborough, 
and some account of its equipment and use may be 
given. The dock is shown in Fig. 3 It is the centre 
section of one of the two sister floatmg dry docks of 
40,000 tons lifting capacity which were surrendered 


THE NEW 








FLOATING DOCK 


capacity to 60,000 tons. The other dock was recentiy 
acquired by public tender by Cox and Danks, Ltd., 
for breaking up purposes, and work has already been 
The particular 
account of its 

steam-driven 


begun on some of the six sections. 


section we illustrate was chosen on 


contamimng a 
air compressing machinery, 


large marine boiler and 


which is housed in com- 
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FIG. 4 -PLAN OF THE NEW DOCK 

partments made in the wall of the dock. With. the 
addition of electric pumps and lighting and power plant 
the dock is fully equipped for its work. From the 
view we reproduce in Fig. 3, it will be noted that a 
large central opening, about 30ft. wide and 36ft., ot 
6 fathoms, high, has been cut through the end wall. 
The length of the section is 184ft. 6in. and its overall 
breadth is 114ft. 6in. As shown in Fig. 4, this open- 
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ing will accommodate the bow of a destroyer. The 
general sequence of operations will be as follows : 
Che floating destroyer in charge of the two lifting pon- 
toons—see Fig. 1—will be brought into position over 
the submerged deck of the new dock, which will then 
be at a depth of about 30ft. When the destroyer has 
heen manceuvred into the position shown in Fig. 4, 
with the hull resting on keel blocks, the five com- 
partments will be pumped out and the vessel raised 
«0 that its keel is about 3ft. above water level. The 
pumps are designed to lift the dock 30ft. in about 
twenty-four hours. In all, there are cight sets of 
jin. pumps, which are of the submersible type, 
manufactured by Submersible Motors, Ltd., of 
Southall. Each pump is connected to the machinery 
room in the dock wall by LOOft. flexible cables covered 
with cab-tire sheathing. Power is generated by a 
70-kilowatt Belliss and Morcom steam-driven gene 
itor set designed for 220 volt working. There is 
iso a 100) brake horse-power direct-current motor 
oupled by a belt to a 60 kilovolt-ampére three-phase 
enerator, designed for 50 cycle current at 220 volts. 
Che alternating current is used for working the pumps, 
vhich are run in pairs alternately. A small 40 cubic 
Broom and Wade, Ltd., is 
wed for small pneumatic tools, and the original 
(jerman compressor plant will only be employed when 


feet air compressor by 


large quantities of compressed air are required. Some 
modifications were made to the original section before 
it left Queenborough, and one wall was entirely cut 
away. There are now five main compartments, which 
may be pumped out separately or joined one to another 
by means of the bulkhead valves indicated. The two 
compartments 4 and 5 nearer the wall are fitted with 
air uptakes within the wall, but it was necessary to 
run ventilating pipes from the centre compartment 
No. 3 and the two compartments Nos. | and 2, so 
that the air could escape when the dock was sub 
bollards and mooring bollards, 
both on the main deck and the wall top platform, were 
fitted. 


1 
dock 


merged. Towing 
The view we reproduce in Fig. 3 shows the 
loaded with auxiliary 
boilers and machinery which are required at Scapa. 
On Thursday, August the 27th, about 6.30 p.m. the 
dock was taken in tow by the tugs Plover and Homer, 
belonging to Lawson Batey, Ltd., of Newcastle-on- 
I'vne, and at high tide it was brought clear of the 
Queenborough Pier. The tugs and dock left the 


generators, winches, 


estuary on the Friday morning, and are expected to 
Within 


one month the dock will be placed in commission 


arrive at Scapa Flow in about ten days’ time. 


Meanwhile work is proceeding on the demolition of 
<ome of the other sections of the dock, but it is ex 
pected that the large centre sections, which are 1%ft. 
in depth, and are very strongly built, will eventually 
be taken to Scapa to assist in the salving of the large: 
naval vessels. If all LOCS well, it is expected to begin 
vork on the battleships Hindenburg and Seydlitz 
early next «pring. All arrangements for the lifting of the 
ships are in the personal hands of Mr. FE. F. Cox, whose 
originality and enthusiasm: has been rewarded by the 
copspicuous success which so far has attended these 


oO} erations. 








McEwen-Runge Low-Temperature 
Coal Carbonisation System. 


Tne MeckKwen-Runge 
carbonisation differs from most other systems in that it 
has been specially designed for the carbonisation of 
pulverised coal. Indeed, it may be said to have developed 
step by step with the extended use of pulverised fuel 
in central power stations and industrial practice. The pro 
cess was first invented by Mr. 8. McEwen in 1919, and from 
laboratory experiments made in London the essential 
principles of the carbonisation of powdered fuel and the 
production of a finely divided semi-coke were established. 
\t that time it was realised by the inventor that the 
further development of the system would only take place 
when a market for the pulverised semi-coke was available. 
\n experimental plant was then built which was capable 
of dealing with 150 1b. of fuel per hour, and from this 
plant the necessary conditions for successful commercial 
operation were established. About this time the invention 
was taken to America by Dr. Walter Runge, a fuel techno 
logist and a full-scale experimental plant was erected 
at the power station of the Milwaukee Electric Railway 
and Light Company. With the extended use of pulverised 
fuel in American power station practice the market for 
pulverised semi-coke has during the last few years greatly 
increased, and a few weeks ago it was announced that an 
order had been placed by the Milwaukee Company for a 
larger plant’ capable of dealing with 200 tons of fuel per 
day. By the courtesy of Mr. McEwen, the inventor, we 
are enabled to reproduce a drawing of this plant and to 
xive a brief description of its design and operation. It 
may be of interest to our readers to learn that it is shortly 
expected to construct a similar plant at a British colliery 
adjacent to a large steel works, where the gas and semi- 
coke fuel can be profitably employed in boiler and furnace 
heating. 

The McEwen-Runge process involves the pulverisation 
of the fuel to be treated and its elevation to the top of 
un internally heated tower. The powdered fuel is then 
caused to fall down the tower in the form of a cloud, and 
in its downward passage it meets an upward current of 
hot inert gases. The extremely large surface which is 
presented by the finely divided fuel particles ensures a 
rapid interchange of heat so that carbonisation is effected 
during the time the fuel falls from the top to the bottom 
ot the tower, a matter only of a few minutes. The system 


system of low temperature 





we are about to describe may be modified to operate in a 
variety of ways to suit the local demand for fuel and gas. 
It may also be worked either as a single or two-stage pro- 
cess, but as the two-stage process has a higher thermal 
efficiency and is better suited for a wide range of fuel, it 
has been chosen for the plants under consideration. The 
powdered fuel passes through two operations in two 
superimposed retorts. It is first heated to destroy its 
coking properties and afterwards it is carbonised in the 
second retort. The sensible heat of the resulting semi-coke 
is used partly to provide the necessary heat for the first 
process. 

The principles on which the apparatus works are illus 
trated by the accompanying drawing. After passing 
through a crusher and a separator the coal to be treated 
reaches the pulveriser, from whence it is conveyed by an 
air elevator to the pulverised coal storage bins above the 
carbonising towers. From the receiving hoppers it is fed 
by automatic variable-speed conveyors to the coal feed 
pipes which pass into the enlarged top of the primary retort 
and project into it about 8ft. In the primary retort, 
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The treatment of the powdered fuel in each stage occupies 
about thirty-five seconds and the whole process, including 
the conveying of the fuel, does not take more than six 
minutes. In the second stage a similar retort about 6ft. in 
diameter and 30ft. long is employed. The temperature of 
the incoming gas is about 1500 deg. Fah. at the bottom of 
the retort, and it leaves the retort at 600 deg., giving an 
average working temperature of, say, 1050 deg. Fah. At 
the bottom of the second retort will be seen the heat 
exchanger and the blowers for air circulation. In its 
passage down the tower the descending particles of pre 
heated coal meet an upward stream of hot gas, which may 
be preheated inert gas products of combustion introduced 
into the tower or products of combustion generated within 
the tower by the introduction of a certain quantity of hot 
air. If the products of combustion in the second retort 
are used to heat up the carbonising current, then about 
one-third the quantity of gas manufactured is employed 
for that purpose. The other two-thirds are available for 
furnace heating or other use and are taken off by the usual 
arrangement of offtake pipes and hydraulic mains. The 
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ARRANGEMENT OF 200 TON PER DAY McEWEN-RUNGE PLANT 


which is about 30ft. in length and has a diameter of 
6ft. 9in. within its refractory brick lining, the coal receives 
its preparatory heat treatment. It is a well-known fact 
that if finely divided coal of a coking character be subjected 
to a moderate heat its coking properties are destroyed 
and there is no further tendency of the particles to agglo 
merate or to stick to the sides of the retort. Preheating is 
accomplished by letting the pulverised coal fall against 
an ascending current of hot air or products of combustion 
or a mixture of both. The temperature of the heated gases 
when they enter the primary retort is about 700 deg. Fah., 
and the gases leave the retort at. 500 deg. Fah., giving an 
average working temperature of about 600 deg. The gases 
are withdrawn trom the top of the primary retort at a low 
velocity and out of contact with the incoming fuel by means 
of exhausters, and the waste gaseous products are dis 
charged to atmosphere through a vent pipe. The issuing 
gases are, we understand, small in quantity and consist 
mainly of CO,. When the coal has reached the bottom of 
the primary retort it is received into bins and is again 
fed by similar machinery into the mouth of the lower 
carbonising tower. At this period of the process, having 
undergone preheating treatment, the coal particles still 
partially retain their angular shape, but they now only 
possess about 30 per cent. of volatile matter and are 
inclined to assume a hollow rounded and opaque form. 








recovery of the low temperature tar and the scrubbing 
and cleaning of the gas follows accepted gasworks practice 
The pulverised semi-coke which is produced by the 
McEwen-Runge treatment is shown hy microscopic 
examination to consist of hollow particles with trans 
parent window-like surfaces. On ignition the window- 
forming substance disappears and a large surface is exposed 
for combustion. Unlike powdered coal, the semi-coke can 
be stored indefinitely, as it does not possess coking qualities. 
It is easily transported, and it is expected that it will find 
a wide use for power station work and for heating marine 
and locomotive boilers. ‘These latter developments, how- 
ever, can only take place later, when its use as a cheay 
power producing fuel has been established. 

The development of the McEwen-Runge system in 
Great Britain will be carried out by International Com- 
bustion, Ltd., of Africa House, Kingsway, London, W.C. 2. 





Texpers for the power plant, including two 12,000 
kilowatt turbo-alternators, required by the South African 
Electricity Supply Commission for the new power station 
at Durban, should be lodged with the High Commissioner 
by October 13th. 
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The Manufacture of Condenser 
and Locomotive Tubes.* 


By ALEXANDER CAMERON, Member 

le first seamless copper tubes were made by casting a 
cylinder of copper around an iron core. This cylinder was 
forged and drawn hot under a power hammer. The shell 
so formed was turned and bored, then rolled upon a mandrel 
through grooved rolls, and atterwards finished on a draw 
bench. At a later date a process was introduced for push- 
ing a hole through the centre of solid copper billets by 
means of a powerful hydraulic press. This process is still 
in use at some factories. 

Mannesman invented a process, first applied to iron and 
steel but afterwards applied to copper, whereby the centre 
of a cylindrical billet was ruptured by passing it through 
convidal rolls, the hole in the centre being afterwards 
enlarged by forcing the billet over a revolving plug—thus 
converting the billet into a tube. Various improvements 
in this process have been made by others, and to-day these 
improved rotary piercing machines are producing a large 
proportion of copper tubes—having displaced the hydraulic 
piercing process i a number of factories. 

This paper is confined to the processes in use for making 
such tubes of copper or brass, and deals with the procedure 
practised at the works of Allen Everitt and Sons, Ltd., 
Birmingham. 

lhe plant used for the manufacture of tubes is heavy, 


bulky, and expensive, requiring very considerable floor 


space in proportion to the number of workmen employed. 
The mechanical operations consume much power. The 
tube mill here dealt with is equipped with 112 clectric 
motors of an agyregate of 3570 horse-power. As illustrating 
the power required to drive the various types of machines, 
a 100-ton hydraulic bench needs a 225 horse-power motor 
to drive the pumps. A set of three benches for finishing 
condenser tubes and geared to draw at the rate of $0ft. per 
minute requires a low horse- power motor. 

The drawing operations of brass and copper are very 
similar, but the method for producing shells from the two 
metals differs very widely. The great majority of copper 
shells are made by first casting solid cylindrical shaped 
billets and then piercing holes through them axially. The 
copper is usually melted in reverberatory furnaces having 
a capacity of from 10 to 20 tons per charge. The charge, 
consisting of copper scrap, standard bars, tough ingots, 
&c., is put into the furnace of an afternoon, melted during 
the night, refined and brought up to pitch ready for 
pouring by the time the day gang of workers arrive next 
morning. It taken from the furnace in iron ladles, 
which are thinly coated with fire-clay to prevent the copper 
sticking to them. It is gently poured into cast iron cylin- 
drical moulds, great care being taken to prevent splashing. 
The pouring is done by a gang of men who follow each 
other closely, so that there is no break in the operation. 
Che ladles carry about 20 lb. of metal. The billets vary 
in weight from 1 ewt. up to 6 ewt. or more. 

The most recent method of melting copper for making 
copper-tube billets is by means of the electric furnace. 
lhe furnace having a capacity of 2000 Ib. per charge is of 
the resistance type, the heat being generated in a resistance 
ring. This ring consists of a trough or channel of car- 
borundum, filled with granules of carbon. Into the carbon 
granules are introduced two electrodes, one each at oppo- 
site sides of the furnace. The carbon granules form a 
of comparatively high resistance between these 
electrodes. The passage of a current through this circuit 
heats the carbon granules to incandescence. The heat 
from this incandescent ring ts radiated to the concave roof 
of the furnace and from there down on to the furnace 
hearth. The temperature of the furnace is regulated by 
controlling the input of current. As there is no are there 
is no area of intense local heating. 

Any predetermined temperature within the capacity of 
the current supply can be obtained and readily maintained 
within a very few degrees. It is usual to pour all charges 
within 10 deg. of the desired temperature. As the input 
of current is maintained during the pouring process no 
fall of temperature takes place, and as the metal is poured 
from the furnace directly into the casting moulds it follows 
that the casting temperature of every billet is the same. 
Billets produced by this process show remarkable similarity 
in physical and mechanical properties far in advance of 
anything obtained by other methods. Such physical and 
mechanical properties are also superior to those obtained 
by other processes, Defective billets are very rare. 

The arrangement for casting the charge when melted 
consists of a circular revolving table to which are attached 
sufficient moulds to take the whole of the contents of the 
furnace. The moulds are hung on trunnions that they may 
be tilted into a horizontal position for cleaning and dressing 
and also for withdrawing the billets. The furnace is 
arranged to tilt around the pouring spout so that the whole 
of the pouring is done from a fixed point. A 10 horse- 
power motor with a suitable worm gear operates the lifting 
screw which tilts the furnace. When pouring takes place 
a mould is first put into position by revolving the turntable. 
‘The furnace is tilted until sufticient copper has run out to 
fill the mould, a thin stream is then allowed to run to feed 
the billet as it*cools. When feeding is complete a partial 
revolution of the table removes the billet and another one 
takes its place. The operation is repeated until the furnace 
is empty. The moulds are hollow cylinders of cast iron. 
The top ends are dished and the bottom ends are fitted with 
cast iron discs which have a semi-circular projection in the 
middle for forming a recess in the end of the billet. These 
s are supported in position by carriers hanging from the 
trunnions. Before the copper is poured the insides of the 
moulds and the discs are covered with a dressing made of 
charcoal and vil. This dressing prevents the copper from 
sticking to the moulds. When cool the billets readily slip 
out of the moulds after the supports retaining the discs are 
removed. 

The billets after being weighed and inspected are trans- 
ferred to the piercing department. Here they are gradually 
heated to a temperature of 900 Cent. in a continuous 
furnace designed with a sloping bottom and arranged so 
that the billets charged in at one end will gradually roll 
down the floor of the furnace during the heating process 
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* Abstracted from a paper published in the * Proceedings ” of 


the Institution of Engineers (India), April, 1925. 


and be ready for discharging at the other end when fully 
heated. 

There are several methods of piercing copper billets, 
It, is only proposed to describe the improved Mannesman 
process as carried out on a Phillips Gilbert direct electri- 
callv-driven rotary piercer. 

In design the piercing machine consists of two direct- 
driven rolls, whose angles in plan and elevation are so 
adjusted on the receiving side as to i:npart a forward spin- 
ning action to the billet until it comes into contact with the 
piercing head. The function of the latter is to pierce and 
distribute the heated metal in circular section and with 
equal thickness of walls. The rotary power is imparted to 
the rolls direct from two motors of 200 horse-power each. 
The total weight of the machine is about 45 tons. The 
range of diameters covered is from 2in. up to 12in. A new 
machine in course of erection equipped up to 18in., 
which is believed to be the largest in the world. The time 
taken in the actual piercing of a billet is from 15 to 25 
seconds, according to diameter and length. 

The pierced billets, now shells, are quenched in water on 
leaving the piercer and are then trimmed at the ends, if 
they are ragged, by means of a circular saw. They are 
afterwards annealed to remove any internal stresses which 
may have been set up in the piercing operation, pickled 
to remove scale and then shouldered under a pneumatic 
hammer or a knuckle joint pointing machine. They are 
then ready for the breaking down draw which is given on a 
hydraulic bench of the push and pull type. All drawing 
is done cold. Mandrel drawing tonsists of sliding the shell 
on to a mandrel then drawing or pushing the mandrel with 
the tube on it through a die, and afterwards stripping the 
tube from the mandrel. The diameter of the die is so 
related to the diameter of the mandrel, that when the tube 
is passed through it on the mandrel it not only forces the 
tube down tightly on to the mandrel, but materially re- 
duces the thickness of the tube wall also. This displace- 
ment of metal lengthens the tube, the mandrel 
must be long enough to accommodate the increase. A 
typical bench has a pushing power of 100 tons with a pull 
back 75 tons when fed with water at 1000 Ib. 
pressure per square inch, It consists of a hydraulic cylinder 
L8in. internal diameter by 25ft. in which 
reciprocating piston attached to a Yin. diameter piston-rod. 
The stripping die consists of two semi-circular sections 
which are a sliding fit on the mandrel. As the mandrel is 
withdrawn from the tube, the latter falls on the outer side 
of the bench on to an inclined plane and is rolled away. If 
the tubes are large they the draw on 
the hydraulic bench, in which case the shoulder already on 
the tube can be used for the second pass. If the tubes are 
comparatively small, say, below 2in. internal diameter, 
they receive the second draw on a chain bench. 

Brass shells are made by casting the molten metal around 
Two types of moulds are used, 
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a sand core in an iron chill. 
known respectively as split moulds and cannon moulds. 
The split moulds are so called because they consist of two 
semi-circular longitudinal sections held together by cramps 
when in use. The joints are carefully machined to insure 
a good fit, collars are fitted top and bottom to carry the 
core. ‘The metal is poured down an inclined spout which 
is cast on to the back half of the mould. 

Cannon moulds are, as the name implies, hollow cylin- 
ders. They are fitted at the bottom with a recessed collar 
to carry the lower end of the core, the latter being held at 
the top by a ring fitted with three wings to allow the metal 
to pass round the core during the pouring operation. The 
inside surfaces of the moulds are dressed with a mixture 
of oil and charcoal when prepared for casting. 

Brass melting for tubes is almost universally carried out 
in coke-fired pit furnaces using crucibles of various capaci- 
ties from 120 Ib. to 300 Ib. The casting operation is the 
most important of all operations in the brass trade, for on 
the soundness of the billet depends the quality and suit- 
ability of the finished product. Yet it is the operation 
which calls most for individual skill and knowledge, and is 
least amenable to control by mechanical or other non- 
personal means. It depends almost entirely upon the skill 
of the caster as to whether sound billets are produced or 
not, for if the metal is too hot or too cold, or if it is poured 
too fast or too slowly, defective castings result. The fact 
that present-day pit furnaces are substantially the same 
as those in use fifty or more years ago is not due to lack of 
| desire on the part of manufacturers to improve them, but 
because improvement has not been found practicable. The 
introduction of tilting furnaces, and the advent of electric 
melting furnaces has greatly improved the procedure of 
casting slabs, strips and billets, but successful achievement 
has yet to be recorded in the manipulation of the latter 
furnaces so that the delicate operation of brass shell casting 
can be said to be possible by their aid. 

The procedure for casting brass shells is as follows :-— 





The various components of the alloy are weighed out in 
suitable quantities and loaded into iron pans. Each pan 
contains a charge for one crucible. The copper is first put 
into the crucible, and melted under charcoal. A handful of 
salt is thrown in to flux the copper oxide. Any scrap that 
may form part of the charge is next added, and when this 
is thoroughly melted and stirred in the zine is added also. 
As the zine has a lower specific gravity than copper, it 
tends to float on the top of the charge. Constant stirring 
must therefore be maintained to prevent undue losses by 
evaporation of zinc, and also to insure a homogeneous 
mixture. The addition of the zinc causes a considerable 
reduction in the temperature of the charge. The metal 
must therefore be allowed to remain in the furnace a short 
period to raise the temperature to pouring heat. 

Immediately the castings are solid they are withdrawn. 
Owing to the formation of a thin layer of carbon between 
the face of the casting and the mould, the casting can be 
readily lifted out. Immediately it comes in contact with 
the air the layer of carbon burns off, leaving the surface 
perfectly clean. ‘The castings are allowed to cool, and then 
the core bars are knocked out and the sand removed with a 
scraper and a wire brush. 

The castings are now known as brass shells. They should 
be smooth and clean inside and outside, and ready for 
breaking down after a preliminary annealing and pickling. 
This preliminary annealing is not carried out in all factories. 
The author considers it an important operation, as it nor- 
malises the crystal structure of the metal before mechanical 
work is put upon it. 

It is the practice in the case of shells for condenser tubes 
! for the British Admiralty to bore and turn them before the 











first drawing operation. ‘This practice is also being adopte:| 
to an increasing extent by the advisory engineers of tl), 
large steamship companies and sume of the engineers o| 
land power plants for their condenser tubes. The longe: 
life and greater freedom from corrosion of the resultin 

tubes being considered to be well worth the small extra 
cost entailed. A large number of railway companies alsc 
have the shells for making their locomotive tubes bore:| 
before the first drawing operation is put upon them. 

Brass shells are generally broken down on chain benche 
From this point the operation of drawing brass tubes 
similar to that for copper tubes which have left th: 
hydraulic benches. 

After being drawn the tube is again annealed and pickled 
Annealing is carried out in closed-type furnaces so designe: 
that the products of combustion cannot come in contact 
with the metal which is being heated. Whilst this type ot 
furnace involves greater fuel consumption than open o: 
inflame furnaces, the extra cost is offset by the improvemen: 
in the quality of the material treated. [t is possible to 
maintain a far more even temperature. 
bility of local overheating or burning due to contact wit! 
flame. Oxidation and scaling is reduced to a mininmun 
and as reyards brass, red staining due to furnace gases j 
eliminated. When annealed the tubes are withdrawn on 
to wagons and allowed to cool, if of brass, but tubes of 
copper are quenched in water immediately on withdrawa 
from the furnace. When cold they are placed in a bath of 
dilute sulphuric acid, and allowed to remain there until al! 
scale has been dissolved from the surface. They ar 
then plunged into a tank of clean water to remove the acid 
withdrawn and allowed to dry. 

The operation of drawing, annfaling, pickling are r 
peated several times until a tube of the desired length, 
diameter and thickness is obtained. When finished tub« 
have been cut to length they are straightened and then 
subjected to an internal hydraulic test of a pressure com 
mensurate with the thickness and diameter of the tube, but 
always four or more times the working pressure for whic! 


we 
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the tube is suitable. 

An alternative method to mandrel drawing ts the proces 
known as plug drawing. In this process the mandrel is not 
drawn through the die with the tube upon it, lout the tule 
is drawn over the mandrel when being pulled through the 
die. Instead of the long bar previously described tly 
mandrel for plug drawing is a short piece of round steel 
termed a plug-—-of the internal diameter of the tube. I 
is screwed on or otherwise attached to a bar of a smaller 
diameter of a length of Loft. or 20ft. 

To the ordinary drawing bench an extension piece 1 
attached approximating to the length of the bench itsell 
At the end of the extension piece farthest from the die a 
pair of brackets and a plate somewhat similar to the du 
plate are prov ided 

Through a slot or a hole in this plat is passed the end 
of the bar carrying the plug. It is prevented from beme 
drawn forward by a washer, and an adjustable 
accommodate the latter is screwed for a length of 6m 
more. The overall length of the bar and plug raust be such 
that when in position and properly adjusted the plug just 
enters the die on the drawbench. The slot or hole in the back 
plate must be such that the bar can readily slide backward 
through it. The operation of plug drawing consists of first 
swaging down the end of the tube for a length of about tin 
to a diameter that will freely pass through the die. Th« 
tube is then threaded over the plug and along the bar. To 
facilitate this the plugging bar is pushed backward a short 
distance through the back plate. After the tube is pushed 
home over the plug the swaged end is passed through the 
die until the shoulder engages with it. 

By this method of drawing there is no time lost in strip 
ping the tube from the mandrel, consequently quicker 
passes can be made. The tagged end increases the amount 
of scrap. The process 1s chiefly used for thin and small 
sizes and for tubes which must be parallel inside. 

Another method of drawing is known as hollow sinking 
This process consists in merely drawing a tube through « 
die, without using a mandrel or plug to reduce the thick 
ness. By this operation the tube is made longer and smaller 
in diameter but the thickness is increased. It is only applic 
able to copper tubes, as brass tubes drawn in this manner 
are rendered liable to season cracking. This method is used 
chiefly for the production of long copper tubes for heating 
coils or for refrigerators. The latter require very long 
lengths, 50ft. cach is quite a frequent demand, whilst 
tubes of 80ft. are at times requisitioned. 

A mandrel for making Admiralty tubes is something of 
A full length bar has a work 
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an engineering achievement 
ing length of 20ft., a diameter of .525in. at one end, with a 
gradual taper to .529 at the other end. It must be per 
fectly round and straight, free from the slightest kink, 
with a surface like a mirror and a skin that is glass hard, 
yet it must be flexible and very tough, otherwise it would 
quicaly snap. 

Although grinding has been a recognised m thod of pre 
paring bars of accurate diameter for many years, it is only 
of recent date that a machine has been perfected that can 
grind small diameter bars 20ft. long accurately enough 
to meet the requirements of such a tube mandrel, and even 
to-day there is no machine which will grind and finish a 
bar well enough. The final tapering has to be done by 
hand, and by buffing on a polishing machine 

It is all to the good that many of the improvements in 
manufacturing practice, originally applied to Admiralty 
condenser tubes, have gradually been added tp the means 
for producing the ordinary commercial tubes. Casting 
improvements and improved annealing furnaces are 
features which may be specially referred to. As previously 
mentioned, all classes of tubes now have their annealing 
temperatures checked and regulated by the aid of recording 
pyrometers. It is no longer a matter depending on the 
judgment of the annealer as to whether the tubes are hot 
enough or whether they have been maintained at a par 
ticular temperature for # sufficient time. The pyrometer 
answers all these questions accurately and unfailingly 
The sighting table has revealed the possibility of internal 
defects being caused by small bits of brass dust and other 
extraneous matter getting into the tubes. The use of 
reamers for removing burrs, brushing out devices, &c., has 
developed as a consequence. Only a decade ago a sighting 
table was something of a curiosity found only in the exami- 
nation rooms ; to-day sighting devices are placed in various 
convenient positions in mills, and are used to examine the 
inside surface of tubes at all stages of manufacture, 
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Victoria Falls Power Company’s System. 


Rapid progress is being made with the Witbank 

Power Station, which is situated in the midst of the 
Witbank coalfield in the Transvaal. This power station 
s being put up by the Victoria Falls and Transvaal Power 
Company for and on behalf of the Electricity Supply Com- 
nission as & portion of the scheme for the supply and 
ontrol of electrical energy in the Union. The policy 
which has been consistently pursued by the Commission 
s to seek to establish power stations where there is an 
initial load of su:ticient size to warrant the installation 
f high capacity generating plant with low production 
In the case of this new station the mines of the 
Witwatersrand and the municipalities and industries in 
that district, will furnish the initial load; in fact, the new 
tation is urgently needed, and before it is ready the position 
vill At the present moment the demands are 
» great that no marked relief will be obtained from the 
12,500 kilovolt-ampére set now being erected at Rosher 
ville, and even with all available plant in commission, 
eavy overloads will have to be carried, at the time of the 
laily peak, until Witbank can be linked up. The V. F. P. 
Company will operate the station for the Commission, when 
The two Rand Power Companies, the Victoria 
Transvaal Power Company—the V. F. P. 
and the Rand Mines Power Supply Company are 
under single management, and operated 
is a single system Their existing stations are four, 
iz Brakpan, Simmer Pan, Rosherville and Vereenig- 
All the stations work on the three-phase 50-cycle 
system, the whole comprising 21 generating sets of 
total capacity of 216,000 kilovolt-ampéres. The 
largest generating plant is at Rosherville, and it com- 
5000-volt turbo-alternators, each producing 
12,000 kilovolt-ampéres at 1000 revolutions per minute. 
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In addition, there are six 3500-kilowatt and three 
7000-kilowatt turbo-driven air compressors. The trans- 
former plant consists of five sets stepping up the 
pressure to 42,000 volts. The Vereeniging Station com- 


prises two 15,000 kilovolt-ampére and two 18,000 kilov olt- 
impere The plant is connected by an 80,000-volt 
line, approximately 35 miles long, with the Robinson Central 
distributing the pressure reduced to 
10,000 or 20,000 volts. The 80,000-volt lines which trans- 
nit 60,000 kilovolt-ampéres, with the neutral point earthed 
it each end, are carried on lattice seel masts, with a span 
f 492ft 

sufficient 
onductors 
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station, where is 


, every fourth mast being of the anchor type, of 
strength to withstand the full stresses of the 
The 40,000-volt system is fed at four points, 
Brakpan, Simmer Pan, Rosherville and Robinson 
Central. Electricity is supplied to the mines at a pressure 
of either 2100 or 525 volts. Altogether there are 84 sub- 
stations, many of them of over 4000-kilowatt capacity. 
The transformer installation has an aggregate capacity 
n large units of 382,000 kilovolt-ampéres and in smaller 
sets of 302,000 kilovolt-ampéres. The total quantity of 
electrical energy supplied is about 1,000,000,000 units 
perannum. The generating plant to be installed at Wit- 
bank will comprise three Parsons turbo-alternators each 
of 23,500 kilovolt-ampéres, or 20,000 kilowatts at a power 
factor of 0.85. At no distant date, it is expected, two 
more will be installed. The turbines will be double cylinder 
reaction machines, and twin condensers will be fitted to 
the low-pressure cylinders, the general design being in 
accordance with the latest developments of the firm, in- 
cluding end-tightened blading. These sets will run at 
3000 revolutions per minute. All auxiliaries will be elec- 
trically driven. A 1000-kilowatt geared turbo-alternator 
to exhaust to atmosphere will be installed. The main 
function of this set 1s to enable the main plant to be started 
up initially, or after a complete shut down, and in ordinary 
running the auxiliaries will be supplied from the main 
bus bars. If, or when, by-product recovery plant is in- 
stalled at a later date, a quantity of low-pressure steam 
will be required, which the continual operation of the 
house set will furnish. Steam -will be supplied by twelve 
Babcock and Willcox standard marine type W.T. boilers, 
each having a rated output of 70,000 lb. of superheated 
steam per hour. Each boiler will be fitted with two com- 
partment-tyvpe chain grate stokers, each with a grate area 
of 144 square feet, arranged for balanced draught. 
Economivcers will be fitted but not preheaters. Each 20,000- 
kilowatt unit will have its own spray cooling pond, which 
will be required to deal with 1,267,200 gallons of water 
per hour. Under mean annual atmospheric conditions 
this quantity of water is to be cooled from 85 deg. Fah. 
to 65 deg. Fah. Make-up water will be pumped from the 
new dam on the Great Oliphants River, seven miles away, 
through a l5in. pipe. The main transmission line con- 
necting into the existing V. F. P. Company's system at 
Brakpan ‘is designed to operate at 132,000 volts. Two 
circuits of steel cored aluminium will be run, the three 
phases of each being disposed in a vertical plane on either 
side of the towers. Ope steel guardwire will be run, sup- 
ported at the topmost point of each tower. Spans of 
1000ft. will be employed, and the total height of the towers 
above ground will be 92ft. The conductors will be made 
up of 30 strands of 0.133in. aluminium, laid over seven 
strands of 0.133in. galvanised steel, the resulting overall 
diameter being 0.913in. The equivalent copper section 
resulting is 0.25 square inches. Although stranded con- 
struction is employed in two different metals, the line 
strain is reckoned to be sufficient to prevent access of 
moisture to the interior, and consequent corrosion. The 
two feeders will be operated in parallel and equipped with 
overload and parallel feeder protection. No lightning 
arrester gear is provided for, it being considered that the 
factor of safety of all insulation employed will be sufficient 
to withstand any lightning transients. The 132-kilovolt 
equipment at each end of the line will be of the open air 
type. A new departure in lightning protection, as far as 
the V. F. P. Company is concerned, will be the employ- 
ment of the new Westinghouse auto-valve arrester on the 
20,000-volt lines at Brakpan, and on the local 20,000-volt 
distribution syste in the Witbank area. 


Platinum Discoveries. 


Discoveries of platinum continue to be made, 
not only in the Union of South Africa but in Rhodesia. 





Some wonderful values are claimed to have been obtained. 
The farm Onverwacht, for instance, which is the property 
of the Transvaal Consolidated Land and Exploration 
Company, Ltd., is said to contain a solid mass of dunite. 
Shafts down to 150ft. and crosscuts from them are stated 
to have disclosed an average value of over } oz. of platinum 
to the ton all through, and it is reported that the values at 
depth show no signs of diminution, but rather the reverse. 
It is believed that this rich mass of ore is limited in extent, 
and is probably not more than 150ft. to 200ft. square, but 
apparently going down to a considerable depth. Up to the 
present no less than forty platinum companies, with a 
capital of about 4} millions, have been formed in the 
Transvaal. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Corre ~ponde nt.) 


Market Situation. 


A WEEK ago there to be ot 
increased activity in the iron and steel industries of the 
Midlands and Staffordshire, but the hope is still deferred 
True, more movement is to be noted in some branches, 
but it is not sufficiently extensive to permit of any sub- 
stantial hopes being founded upon it. Last week’s activity 
was probably due to the preliminary movement of that 
general extension of business which is to be looked for in 
the autumn. Buyers continue to hold off for lower prices. 
They are under no urgency of consumptive demand, and 
being able to satisfy current requirements from stock, are 
not giving serious attention to the covering of future needs. 
The inquiries lately received on account of the autumn 
demand have produced very little business thus far, except 
in the sheet trade, and a few special manufactures. More 
orders are coming to hand, but they are not on a very big 
scale. Buylk orders for standard lines are difficult to get, 
and competition for them is so keen that relatively low 
prices have to be accepted. There is little change in con- 
ditions in the engineering trades. The leading makers of 
rolling stock in this district are understood to have suffi- 
cient contracts on hand to keep them regularly employed 
for the next two or three months. Heavy ironfounders 
are not so busy as they were before the August holidays, 
but firms producing builders’ ironmongery continue busy 
in connection with the numerous housing contracts. The 
recent improvement in the edge tool trade is maintained. 
mainly owing to good export orders coming to hand. The 
galvanised sheet trade continues the brightest section of 
the market. 


seemed a prospect 


Steel. 


Recent have encouraged a 
little buying. There is a marked absence of heavy con- 
tracts, but the aggregate of small tonnages placed enables 
the steel works to make rather better time. The position 
reflects that of the engineering trades. Constructional engi- 
neers find more inquiry, but the tonnages of steel involved 
range chiefly from 50 tons up to 300 tons. In the present 
downward tendency of prices buyers are cautious. The 
acceptance of £7 15s. for joists is not general, some firms 
still retaining the £8 figure, while others want £8 5s. Soft 
billets are freely offered at £6 10s. and one steel works is 
reported to be prepared to shade that figure. Imported 
billets fetch about £5 12s. 6d. delivered here. Business 
with the Continent remains extremely quiet. Belgian 
sellers have accepted very low prices for joists. The 
Belgian mills are making a strong effort to hold the big 
business they have been doing lately in this line, and one 
heavy lot was sold lately at the low price of £5 3s. 6d. 
Antwerp, or about £6 10s. delivered here. Foreigners 
require six to cight weeks to give delivery on new orders 
but many merchants are now stocking joists, thereby 
rendering slow deliveries a matter of small importance 
British makers are also being undersold with bright strip 
and wire supplied from Germany, the Continent is also 
furnishing rather large quantities of steel strip for tube 
making. The prospects are decidedly brighter for the 
autumn, which usually brings some revival of business. 


reductions in steel 


Scrap. 


Steel scrap has a firmer tendency. This material 
is in better demand, but buyers and sellers hold different 
views as to values. Consumers are getting very short of 
material, and they would be quite willing to place large 
orders at present prices, but sellers are now holding more 
firmly, awaiting the higher prices which are rather con- 
fidently looked for somewhat later. 


Strip. 


The tube trade in the Black Country is active, 
though not uniformly so. This means a considerable 
amount of business for the strip mills. For iron strip 
£12 17s. 6d. to £13 is generally quoted, and for steel £8 10s. 
to £10 10s., according to specification. 


Pig Iron. 


There *s no umprovement in the demand for pig 
iron, and this department of the market is as lifeless as it 
has been for weeks past. With curtailment of output 
smelters seem no nearer to the re-establishment of balance 
between supply and demand. Blast-furnace coke has 
depreciated very pronouncedly. Spot lots are obtainable 
at lls. and upwards at ovens, the slump having left pro- 
ducers at their wits’ end to find openings for the output. 
Pig iron consumers claim tp participate in this saving. 
On ’Change in Birmingham to-day—Thursday—smelters 
held out fairly solidly for the full quoted rates. The 


present starved conditions keep the market in an unstable 
state, however, and only brisker buying will avert further 
Northamptonshire and Derbyshire brands 
this 
3 is quoted 


depreciation. 
remain unchanged, stocks being much lighter in 
district than elsewhere. Northampton No 











Forge iron is 
hardly saleable, the orders given out being of the smallest 
dimensions. 


at £3 2s. 6d., and Derbyshire £3 7s. 6d. 


Finished Iron. 


The Staffordshire ironworks have made better 
time the last few weeks than for many months, and it is 
considered that iron is being more generally preferred for 
the tube making and other purposes where its superior 
qualities, especially in resistance to corrosion, are appre- 
ciated. The local builders of railway rolling stock make 
fair demand upon the Staffordshire mills for iron and re- 
rolled steel. Makers of marked bars are fairly well 
occupied. So many works have now been put out of 
action that the remaining establishments are better em- 
ployed. Values are firm at £14 10s. Medium bars, how- 
ever, are cheaper, being obtainable at about £12 5s. The 
bulk of the Staffordshire mills are re-rolling steel, for which 
a number of Birmingham works continue to furnish a 
useful market in connection with the edge tool, bedstead, 
motor, and building trades. The slight improvement in 
nut and bolt bars is maintained, and the Charleroi strike 
is to some extent interfering with the supplies of con- 
tinental nut and bolt iron sold in this district, at about 
£7 per ton, against the local figure of £11 7s. 6d. Con- 
sumers are not coming on to the market here, however. 
with anything but the smallest of orders 


Sheet Values. 


Galvanised sheets have fully maintained their 
recovery. The output has been sold over September with 
rare exceptions, and some of the mills are unable to offer 
deliveries before November. The basis price of £16 5s. 
for corrugated sheets of 24-gauge is retained, but where 
small tonnages are concerned and prompt delivery is re- 
quired, an advance of 2s. 6d. on this is obtainable. Recent 
bookings are generally for October delivery and onward. 
Mills are making heavy production with a good command 
from foreign markets. The black sheet trade is fairly 
employed. 


Electric Furnaces. 


Demonstrations of the utility of the electric 
furnace have been given at the Birmingham Corporation 
Generating Station, Summer-lane. Many advantages are 
claimed for this furnace in annealing, and the general 
heat treatment of metals, among them being accurate 
control of temperature, lower labour costs, improvement 
of the quality of the product, and lower losses from exida- 
tion. The temperature is controlled automatically. There 
is an automatic time device which switches the heating 
current in the furnace on or off at any desired time. Heat 
treating operations can thus be completed without the 
attendance of workpeople. There is also on view at the 
Electrical Showrooms an _ electro-magnetic hardening 
furnace. An indicator notifies to the operator the moment 
when to withdraw the charge for quenching so as to secure 
the best results 


Unemployment. 


Again this week a decrease is recorded in the 
unemployment position in the Midlands, the total being 
155,284, as compared with 156,104 last week. The aggre- 
gate is made up of 111,263 men, 4043 boys, 35,139 women, 
and 4839 girls. Decreases are recorded at Birmingham, 
Bilston, Cradley Heath, Derby, Dudley, Leicester, North 
ampton, Oldbury, Peterborough, Redditch, Smethwick, 
Stoke-on-Trent area, Stourbridge and Brierley Hill, Tipton, 
Wednesbury and West Bromwich. At Coventry there turns 
show a slight increase, as is the case at Leamington, 
Warwick, Nottingham, Walsall, Wolverhampton and 
Worcester 





LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
General Outlook 


Very little progress towards a better state of 
things has been made in the iron and metal markets this 
week, but at the same time the feeling remains cheerful, 
and in regard to the non-ferrous metals there seems to 
be much more confidence in the future. The general 
condition of the trade in Manchester is still very quiet, 
but it is thought that there is a fair chance of improvement 
during the present month and throughout October. 
Perhaps this idea is based on the fact that some good 
engineering orders have been placed lately. Some of the 
local locomotive works have secured business which will 
keep them going for a time, and this is of assistance to 
the metal markets, although, of course, it can have only 
a small effect upon iron and steel. It is, however, a satis- 
faction that British locomotive builders can still obtain 
work, hampered as they are by extravagant prices for the 
manufactured metals which they require. It is a tribute 
to the confidence which is still placed in goods of British 
manufacture 


Metals. 


The market for copper seems to have disappointed 
some people who were hoping that the advance in prices 
which began a month ago would be continuous. This 
expectation was perhaps a little unreasonable, for there 
are innumerable reasons why checks to any rise in prices 
should occur. But despite all these reasons the under- 
lying conditions in the copper market remain quite good, 
and it seems fairly certain that the general trend of values, 
allowing for frequent lapses, will be upward. It has to be 
remembered that for some time now the buying of copper 
in Europe has been small, and that ought to mean that 
the demand is accumulating, and that before long Eurdpean 
buying will again become normal. Meanwhile, produc- 
tion of copper in America is being kept within reasonable 
limits, and there does not appear to be much risk of a 
roturn to a much larger output, at any rate for the present. 
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Australian production may be lessened by the extravagant 
labour demands which now threaten the closing down of 
some of the properties there. The general outlook there- 
fore, so far as production is concerned, is not bad, and the 
gradual return to normality in Europe may be expecred 
to improve consumption. The market for scrap metals 
has been rather better again, and dealers here are paying 
rather higher prices than formerly, both for old gun- 
metal and for heavy yellow brass scrap. These prices 
are, however, still a long way below the intrinsic value of 
the old metals. The market for tin is rather uncertain 
just now. Consumers have been inclined to hold back for 
some time, and some weakness developed, but on the whole 
a fairly good opinion seems to be held as to the future of 
prices. There is no large reserve stock now to give con- 
fidence to ** bears * of tin, and at any moment the American 
consumers mey think that the time for buying has arrived. 
Here no one appears to be particularly alarmed at the 
fluctuations ; in fact, we are getting used to fluctuations 
in tin, four or five times as great as the fluctuations in 
other metals. The price of lead still keeps up at a very 
high level, although the belief here is that it is now quite 
high enough. It is true that higher prices were seen at the 
end of last yoar, but the circumstances were peculiar. 
Lead has risen by about £10 per ton since last April, and 
this ought to be enough. 


Pig Iron. 


The markets in Manchester for foundry iron are 
quiet, but fairly steady. Some orders for locomotives 
have been taken, but it is not yet clear whether any big 
orders for textile machinery will come to Lancashire from 
Russia ; if so, however, there ought soon to be more work 
for the foundries. Ironfounders are still buying for the 
most part from hand to mouth, and small orders from 
10 to 50 tons at a time are usually all that come to hand ; 
but these are fairly frequent and mount up to a good 
tonnege, so that one does not find much complaint yet 
amongst sellers of foundry iron here. With most of these 
small orders there is a request for immediate delivery, 
which seems to show that the foundries are working with- 
out any adequate stock of pig iron in the yards. This isa 
position which is probably fairly safe at the moment, but 
if any seare should arise it might lead to a sudden rush 
to buy for the replenishment of stocks. At present no 
doubt there is plenty of foundry iron available for all 
needs; and, in fact, Lincolnshire No. 3 has to be sold at 
a lower price in order to retain a share of the Manchester 
market. Derbyshire No. 3 is, however, fairly steady at 
75s. per ton delivered here, or 67s. 6d. per ton on trucks 
at the furnaces. Cleveland iron, based on 69s. at the 
furnaces, is now able to compete in Lancashire as far south 
as Blackburn, but it cannot do so at Bolton or Manchester 
until a much larger fall takes place. The price of Scotch 
foundry iron is rather easier, and 95s. delivered here may 
now be accepted ; but the actual demand is small, although 
if the orders for textile machinery materialise then there 
may again be a larger market for Scotch iron in this 
district. East Coast hematite iron is steady at 83s. to 
88s. 6d. por ton delivered in Manchester. 


Steel. 


There is practically no change to report in the 
general position of the manufactured steel market. The 
inquiry is smatl, and but few new transactions are men- 
tioned. Prices are nominally as they were, at £8 5s for 
joists and angles, and £9 for plates, but these are not the 
real prices. Joists can be bought easily enough at £8, 
and as for common steel plates £8 12s. 6d. has been taken 
in Lancashire, and possibly a still lower price. For first- 
class heavy round bars a fairly high price has to be paid, 
but flat bars and small rounds are easy. 


Scrap. 


The market here for scrap materials does not 
seem to be any worse than it was ; but there is only a small 
business moving. Some of the consumers of heavy wrought 
serap now offer only 70s. per ton delivered, but dealers 
do not care to sell under 72s. 6d. Common cast scrap can 
be bought at 70s. by the foundries : but for special textile 
machinery scrap 80s. is asked. In steel scrap there is 
nothing doing at the moment, except that dealers are still 
paying about 50s. per ton for good heavy melting scrap 
on trucks in Lancashire. 


BaARROW-IN-FURNESS. 
Hematite. 


The condition of the hematite pig iron trade is 
unaltered. Orders are being booked, but the tonnage is 
small and practically every customer is ordering just 
sufficient to keep him going. There is no tendency to 
place orders for forward delivery. The total trade is on 
the thin side, as is evidenced by the fact that the Ulvers- 
ton furnace has been damped down, owing to the large 
stocks existing. On the other hand, the Millom Company 
is putting in a furnace, probably this week, but in its 
case the stocks which it held before it closed down were 
not heavy. There is talk of the Barrow works re-starting 
a furnace or two, and it will probably do so shortly, but 
it is difficult to say just when it will start. If there were 
more orders for the steel departments, there would be a 
start almost at once. At the moment of writing there is 
only one furnace in blast in the whole of the Furness district, 
and that is the small charcoal furnace at Backbarrow. 
Continental trade is very small, and up to the present there 
is no sign of much American business. 


Iron Ore. 


The iron ore trade is very dull indeed in Furness, 
but a better state of things exists in Cumberland, where 
there are furnaces working. Very little ore is g going out of 
this district, and hence none of the mines are raising much. 
The state of trade is affecting the foreign ore imports, 
which are now much restricted and likely to be until there 
is an improvement in orders. 


Steel. 


The steel trade is very quiet and orders are few 
and far between. Workington has been partly employed, 





but Barrow is still idle. It is understood that Barrow 
holds a small order or two, but not sufficient to merit a 
start in the rail and merchant departments. The hoop and 
small section mills keep employed. Foundries are quiet. 








SHEFFIELD. 
(From our own Correspondent.) 


Crude Iron and Steel. 


THE position of the raw material and heavy steel 
trades of Sheffield and district continues very unsatis- 
factory and shows no improvement. Producers of both 
pig iron and billets state that the condition of their indus- 
tries has seldom or never been so bad as it is at present, 
and that not only is buying on a very limited scale, but 
inquiries are also very few, and they afford no sign of an 
autumn revival. At the same time, stocks in the hands of 
users are so low that it is felt that some movement in 
the right direction must take place shortly, and it is 
reported that already there is a hardening in the values of 
iron and steel scrap, due to a belief that the requirements 
of the furnaces will increase. For the present, open-hearth 
production keeps at a low level. The Templeborough 
plant of the United Steel Companies is in the exceptionally 
favourable position of being able to operate nine out of 
its fourteen large furnaces, but it may be necessary to 
reduce production unless buying improves. 


Sheffield and the New Cruisers. 


Although the two new cruisers which are to be 
laid down in October are to be built in Government dock- 
yards, the orders for armaments, guns, and fittings will 
no doubt be of benefit to Sheffield. The fact that two more 
cruisers—to be laid down in February—and four gunboats, 
are to be built in private yards, holds out an even better 
prospect for local firms. The managing director of one of 
these firms has expressed the opinion that the orders will 
help Sheffield considerably, as the machinery for the vessels 
will require a good many forgings, and some of*the orders 
will come to the city. In fact, the bulk of the work that 
will be needed can be done in Sheffield, where the great 
firms are specially equipped for dealing with naval re- 
quirements. 


Engineering Depression. 


The gloomy state of the engineering and foundry 
trades is illustrated by the speech of Mr. F. W. Firth, who 
presided at the annual meeting of tho Brightside Foundry 
and Engineering Company, Ltd., this week. He said that 
during the past vear the trades referred to had gone from 
bad to worse. The year had been one of the most difficult 
in the history of the company, and they were finding it 
imperative to go further afield for work. In the past they 
had heen largely dependent on local trade, but owing to 
the difficulties experienced by the large stecl works, this 
had fallen off. Foreign competition, particularly from 
France and Belgium, was severe. Both those countries 
were booking large orders which in the past had been held 
by their company. Foreign competitors, he said, were 
taking work at something like 20 per cent. less than the 
company’s costs. At the same time, he was glad to say 
that the company had been able to book an order for a 
large rolling mill against German competition. 


The Finished Departments. 


On that side of the steel trade which deals with 
fully manufactured products, conditions continue very 
mixed. The lighter branches are enjoying the best of the 
situation. While a good demand is maintained for thin 
sheets, there is much slackness—more than at any previous 
period of the year—in steel bars, rods, sections and wire, 
and the wire rod mills, in particular, are very depressed. 
The high-speed stee] branch is also very quiet, and little 
is doing in the sale of any alloys except ferro-silicon, of 
which supplies are short. Trade is fairly brisk in tools 
manufactured from special steel, but for the steel itself 
there is but a very small demand, especially from overseas. 
Czecho-Slovakia is a severe competitor in alloy steels, 
both at home and abroad. There has recently been a 
falling off in business with the Birmingham district, 
especially with the re-rollers. 


Cutlery and Plate. 


There are almost general complaints of shortness 
of work and paucity of orders among the cutlery and 
electro-plate firms. Only a few of them are in anything 
like a satisfactory position. The demand for stainless 
cutlery has fallen away to a considerable extent, while the 
sections devoted to scissors and ordinary razors are in a 
very weak state. It is still the case that the bulk of the 
trade, so far as the home market is concerned, is coming 
from shipowners, hotel, restaurant and café proprietors, 
the quantities handed over retailers’ counters to the general 
public being very low. A reduction in the import of cutlery 
is reported. Germany is still sending a considerable 
amount over here, but the quantities coming from France 
and America are small. Not long ago, there were anti- 
cipations of heavy French competition, but these have not 


been realised. 
Cutlery Workshops Criticised. 


Some strong criticism of the conditions of Shef- 
field cutlery workshops are expressed by the medical 
officer for the city—Dr. F. E. Wynne—in his annual report 
just issued. He calls attention to the remarkable reduc- 
tion in the city’s death-rate from tuberculosis since 1915, 
which is particularly gratifying in view of the nature of 
the principal industries of Sheffield. The great improve- 
ments in the conditions under which various classes of 
grinding and abrasive industries are now carried out, and 
the detection and treatment of early cases under- the 
silicosis regulations, must, he says, be an important factor 
in the reduction. Nevertheless, the conditions under 
which many of the men in the cutlery trade are employed 
are stil] profoundly unsatisfactory. ‘ They will never, 





in my opinion,” adds Dr. Wynne, ** be as they should be 
until the present antiquated organisat ion of this trade is 

reformed, and the svstem of giving out work to the lessees 
of little, dark, insanitary ‘ wheels ’ is abandoned in favour 
of large and economically organised factories, where prope: 
equipment for ventilation, &c., would be provided and 
adequate supervision made possible. It is at present 
impossible to prevent the practice of spitting in thes 
places ; ventilation ducts for the removal of dust are not 
infrequently blocked up ‘to prevent draughts,’ and the 
‘dry-racing’ of grindstones is sometimes practised in 
contravention of the regulations. The system of havin 

three stones run ‘tandem fashion’ means that men 
employed on the hindermost stones are often workin, 
almost in the dark, which promotes uncleanliness and 
lowers the individual's resistance to respiratory and other 
diseases. The large amount of unemployment which still 
prevails in these trades, although in other respects so 
regrettable, has probably had some effect in reducing th« 
amount of tuberculosis, as a large number of grinders and 
others employed in the dangerous sections of these trades 
are not at present exposed to the risk of damage to the 
lungs which occurs while they are at work.” 


Lead Mining Progress. 


The latest instance of the resumption of lead. 
mining enterprise in the Peak District is the reopening 
of the Blobber Mine, near Wirksworth, which has been 
closed for upwards of a century. The first operations have 
been directed to the removal of the wa‘er which flooded the 
mine, and this has been mastered to a great extent. At 
a level of 140ft., new workings have been driven, which 
have cut through 150 vards of virgin rock, and have struck 
the main vein at a point where it is pure lead, varying in 
thickness from 6in. to 20in. The exploration work has 
been found to confirm a statement, left on record a century 
ago, that the lead in the veins is detached... This renders 
mining an easy operation, the only mineral to be 
removed is the wet clay which fills up the remainder of 
the veins. Development work is being done in widening 
the lower section of the shaft, and here large quantities 
of lead were found. Now that modern pumping plant 
is being installed, there is a good prospect of a revival of 
the 


as 


mine. 


Salving the Scuttled German Fleet. 


Cox and Danks, Ltd., of Sheffield and London, 
who have for some time been successfully engaged in 
raising the sunken German destroyers at Scapa Flow, have 
increased their equipment on the site by taking a section 
of one of the great 40,000-ton floating docks which the 
Germans surrendered. Messrs. Cox and Danks bought 
this dock from the British Admiralty. The section which 
has been taken to Scapa will be used as a dry dock now 
that the necessary alterations have been made, and it will 
greatly facilitate the work of salvage. The tedious business 
of beaching the ships at Mill Bay will no longer be neces- 
sary, but those which are to be repaired will be lifted high 
and dry in the new dock. It is expected that all the twenty- 
six destroyers will be recovered before next summer, 
and that operations on the great battleships Hindenburg 
and Seydlitz will be started early next year. 


Scarborough and Bridlington Schemes. 


Two important schemes of sea front improve- 
ment are to be carried out at Bridlington. They have 
been adopted by the Town Council, and the next step will 
be to seek the sanction of the Ministry of Health. The 
total expenditure involved is £100,000, half of which is 
to be devoted to the extension and development of the 
Princess Parade on the north side, and the other half to 
the development of the Spa on the south. The scheme of 
harbour improvement at Sc arborough is progressing. 
The report of the Harbour Commissioners, submitted to 
the annual meeting last week, stated that the cost of the 
scheme is to be £44,250. Towards this the Development 
Commissioners have agreed to advance a loan of £15,000 
free of interest for ten years, while the Scarborough 
Corporation has decided to help with a loan of £30,000. 
The scheme includes the deepening of the harbour and the 
provision of additional wharf accommodation, designed 
especially for the use of herring boats. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Coal Subsidy. 


FicuREs are now available for Durham and 
Northumberland to allow some idea to be formed of the 
amount of Government subsidy the two coalfields will 
absorb to make up the miners’ wages to 110 per cent. above 
the basic rates and 100 per cent. regpectively. The report 
of the accountants with regard to the proceeds and costs 
in the mining industry in Durham for the months of May, 
June and July shows that under the subvention arrange- 
ment with the Government the percentage to be paid by 
the owners in the county in the month of September is 
61.71 per cent.—representing the economic yield of the 
coal—and the Government will make up the difference 
between 61.71 per cent. and the percentage of 110 on 
basic rates, which is the sum actually to be paid to the 
workmen in accordance with the terms of the national 
agreement of June, 1924. The Government's proportion 
in subsidy is, therefore, 48.29 per cent. In Northumber- 
land the figures of proceeds and cost for May, June and 
July indicate that wages in September would be 53.82 per 
cent. on basic rates, as compared with 50.63 per cent., an 
increase of about 3 per cent. The minimum percentage 
under the June, 1924, national agreement is 100, and so 
the Government by its subvention arrangement will have 
to make up the difference between 53.82 per cent. and the 
minimum of 100 per cent., or 46.18 per cent. 


Cleveland Iron Trade. 


The position in the Cleveland iron trade is still 
very disappointing. The market is very quict and shows 
no signs of that returning animation which it was hoped 
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would characterise business after the holidays. Autumn 
requirements have still to be covered, but so long as prices 
continue to drop buyers prefer to make hand-to-mouth 
purchases, and resolutely refuse to undertake forward 
commitments. The downward curve in prices is still 
going on, and No. 3 Cleveland is now offered at 12s. per 
ton less than the price at which it stood on January Ist. 
There has been, it is true, a substantial drop of 6s. per 
ton in the price of fuel ; wages are down a little, and iron 
ore, too, is cheaper, but the ironmaster has also shared in 
the sacrifices, recognising that only by lower prices can 
he regain lost markets. The output at present is strictly 
limited, and it is recognised that it would take no great 
expansion of the demand to absorb all the iron available, 
but with home industries so depressed and Cleveland iron 
cut out of foreign markets by cheap French and Belgian 
iron, there seems no sign of any real improvement. Sellers 
are quoting 69s. per ton for No. 3 Cleveland pig iron, while 
No. | is 73s., No. 4 foundry 68s., and No. 4 forge 67s. 6d. 
per ton. ; 


Iron and Steel Exports. 


Owing chiefly to rather better shipments to Scot- 
land and improved trade with Italy, there was a little 
expansion in the pig iron shipments from the Cleveland 
district during August, &s compared with the preceding 
month, the totals being, July, 24,834 tons ; August, 28,498 
tons; and, as manufactured iron and steel shipments 
advanced from 50,450 tons in July to 51,381 tons in August, 
the aggregate of 79,879 tons was 4595 tons in excess of the 
July total, and the best monthly total since {8,001 tons 
were shipped in March. Scotland received 11,394 tons of 
pig iron, Italy, 5220 tons ; Denmark, 2753 tons ; Belgium, 
2137 tons ; and the United States, 1425 tons. India was 
the largest importer of manufactured iron and steel with 
9276 vons; while the Argentine received 2721 tons; 
Australia, ~243 enya, 2190 tons; and Danzig, 
1946 tons. 





tons ; 


Hematite Pig Iron. 


The spate of orders for East Coast hematite pig 
iron has apparently exhausted itself. At all events, busi- 
ness is again very quiet, and prices are easy, though 75s. 6d. 
per ton is still quoted for small lots of mixed numbers, 


and 76s. for No. 1. 


Ironmaking Materials. 


The foreign ore trade is in a lifeless condition 
Consumers show no interest whatever in the market, and 
the price of best Rubio ore is nominal at 20s. per ton. c.i.f. 
fees. Good medium furnace coke is offered at 19s. per ton 
delivered at the works. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade presents 
no new features. Orders are still very scarce, and manu- 
facturers have the greatest difficulty in keeping their plants 
in operation. The recent cuts in the prices of plates, 
and angles, have not materially influenced the 
lemand, and most of the works producing these classes of 
material are badly off for orders. 


joists, 


The Coal Trade. 


The Northern coal trade shows very little sign 
of an early improvement setting in. The September 
prospects point to a continuance of a quiet time, and 
although sellers are willing to operate on current prices for 
an early date, they are not disposed to commit themselves 
too far ahead, hoping that October will show better pros- 
pects. There are a few inquiries on the market, and 
merchants are anticipating that these will produce orders. 
They are particularly interested in the tendering for the 
contract of the Swedish State Railways, who have entered 
the market for 41,000 tons of steam coals, 10,000 tons of 
which are to be shipped to Stockholm, 20,000 tons to 
Gothenburg, 8000 tons to Malmo, and 3000 tons to Nor- 
koping. Other inquiries are for Helsingfors Gasworks, 
who desire prompt tenders for 10,000 tons of special Wear 
gas coals for October shipment, and the Helsingfors Elec- 
tricity Works, who require for October-November ship- 
ment 8000 tons of Durham smalls or nuts. For the first 
time since the war prices have dropped to a pre-war level. 
There may be considerable business eventually as the result 
of the lowering of prices, but the present difficulty seems 
to be to create the demand until there is a general revival 
of industry. No other pits have restarted under the sub- 
vention scheme, but arrangements are being made for three 
or four to resum> shortly. The recent activity in the coke 
demand is not being sustained, and bookings are again 
becoming scarce. Prices, however, remain steady. 





SCOTLAND. 
(From our own Correspondent. ) 


Depression in Scottish Oil Industry. 


CONSIDERABLE anxiety eXists in certain parts of 
the Lothians in view of the notices posted by the Scottish 
Oils, Ltd., with reference to the closing down of works and 
mines. At Tarbrax two shale mines and one coal mine are 
im operation at present, and closing them down would, 
of course, mean a stoppage at the oil works. If the retorts 
are closed down, it is improbable that a restart will be 
made for a considerable time. Over 600 men will be thrown 
idle at Tarbrax, while at Broxburn over 800 men will be 
affected. It is stated that Scottish Oils intend to put the 
Broxburn refinery into a state suitable for the refining of 
Persian crude oil, but that will not ease the situation to any 
degree, as the labour necessary would be limited. At 
Tarbrax, Broxburn and Dalmeny the oil industry is prac- 
tically the only source of wages. In other centres the 
workers have been asked to accept a wages reduction of 
10 per cont. in order that employment may be continued 


Developments in Fifeshire. 


Operations have been begun at an old Fifeshire 
stone quarry which has been idle for many years. The 
Fife Redstone Quarry Company, Ltd., has been formed to 
work this stone from the Micklawhill Quarry. Up-to-date 
plant has been installed. The stone is of a red colour, and 
a degree of hardness suitable for road making. The metal 
has been submitted to the experts of the Ministry of 
Roads for analytical examination, and the result of the 
tests pronounces the material extremely useful for the 
purpose of road making. 


The Silk Industry in Dunfermline. 


With reference to the establishment of a silk 
factory in Dunfermline, Messrs. Gressner and Co., Zurich, 
intimate that the factory will be started in a comparatively 
small way and the number of employees gradually in- 
creased. Apart from skilled workers to be sent to teach 
the art, all the workers will be local. The loom capacity of 
the works is estimated at 300. 


Markets Unchanged. 


The past week has brought no change of import- 
ance, and the steel, iron and coal markets are practically 
as they were. Business on the whole is most unsatis- 
factory, and only isolated instances of moderate activity 
are reported. 


Steel. 


Inquiries for steel have been a little more numer- 
ous, but the actual business resulting has been scant, and 
the most that can be said is that conditions are no worse 
than a week ago. The demand for shipbuilding material 
is slight, and for structural steel it is only moderate. A 
considerable proportion of the rolling mill plant is still 
out of operation. The tendency of prices is weaker. Steel 
sheet makers are not so badly off, some mills having suffi- 
cient work for some time ahead. Some difficulty has been 
experienced recently in securing sufficient black sheets for 
galvanising. The export demand for the galvanised 
variety is still improving. A fair degree of activity is 
reported concerning the light castings industry, the working 
hours having been extended in some instances in order to 
produce the required output. Prices of steel sheets are 
hardening. 


Iron. 


The bar iron and pig iron trades remain in a most 
unsatisfactory position. The demand for the former is 
still far below normal, while the re-rolled steel department 
is practically as badly off for new business. Pig iron 
shows little movement. Foreign competition is not so 
apparent meantime, but that is probably due to the small 
quantity of business being offered. Prices are nominally 
unchanged, but values are not tested. 


Coal. 


One or two descriptions of coal show an improve- 
ment, but on the whole the position is no better and the 
outlook just as unsatisfactory as a week ago. Lanarkshire 
splints have fair bookings, but practically all other round 
fuels are weakening. Ells barely maintain their position. 
Lothian steams are in a similar condition, while Fife- 
shire steams have weakened. In all districts the strongest 
feature is washed nuts. These are becoming scarce and 
firmer in price for practically all sizes. The export trade 
has been a shade brisker, but this has been attributed to 
the placing of orders held up during the recent crisis, and 
is not considered to be a lasting movement. The bulk of 
the business has come from the Baltic, with occasional 
demands from West Italy and Spain. The business with 
near continental destinations has been far be!ow normal. 
Aggregate shipments for the past week amounted to 
275,087 tons, against 227,316 tons in the preceding week 
and 280,387 tons in the same week last year. The home 
market has weakened, especially for Ayrshire fuels. The 
best house qualities can be bought for 20s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Situation. 


ALTHovuGH the inquiry for steam coals has ex- 
panded to some extent, actual business which has material- 
ised has been comparatively small, and the conditions all 
round continue to be very unsatisfactory. Collieries are 
working intermittently, and the supplies of coal standing 
are so heavy that they are in excess of the demand, so that 
prices are still easy, especially for prompt shipment. There 
was a slight improvement in the quantity of coal exported 
to foreign destinations last week, the figure being rather 
more than 320,000 tons, as against just over 200,000 tons 
in the preceding week. These figures are, however, well 
below the average, so that the month of August will prove 
the worst experienced this year. In fact, we have to go 
back to 1921 to find a period at all comparable with the 
past month, as in that year the trade suffered from a pro- 
longed stoppage from which it has scarcely recovered. It 
is rather unlikely that the conditions during the next fort- 
night or so will mark any material improvement upon 
those of the past few weeks, inasmuch as the supply of 
ready tonnage at the disposal of the collieries does not 
appreciably expand. There is not the business available 
and consequently chartering is extremely quiet. Just over 
thirty loading appliances were idle on Monday, which 
affords some indication of the inactivity prevailing at the 
docks. Continental producers are taking steps to meet the 
competition from this country, which was fully expected. 
Not only in Germany but in France a movement has been 
made to secure a reduction in the cost of the transport of 
coals so as to assist the home production in those countries. 
Some reductions have already been made, and others are 
awaiting the approval of the French Government, while in 


for 45,000 tons of Admiralty coals or patent fuel, it is 
reported that the business has been withdrawn and that 
the order has been placed for French fuel. It is also re- 
ported that the Austrian coalowners are pressing the 
Spanish Government for financial support equal to the 
subsidy which has been granted to the coal trade of this 
country by the British Government, so that in all the 
circumstances the competition from abroad is likely to be 
as keen if not keener than ever. 


Coalowners and Contractors. 


Reference was made last week to the position of 
contractors as brought about by the reduction in the price 
of coals through the Government subvention to the 
collieries. Towards the end of last week representatives 
of the Commercial Committee of the South Wales Coal 
owners’ Association met representatives of the London 
Coal Exporters’ Association to discuss the matter, follow- 
ing upon a request from the latter that an allowance should 
be made upon the price of the coal supplied under current 
contracts. The exporters stated their views in support 
of their contention, but the representatives of the coal- 
owners intimated that they could not recommend colliery 
companies to make any concession, the reason being that 
the Government subvention related only to wages and 
had no bearing whatsoever on prices. It was pointed 
out that, as far as the contractual relationships between the 
colliery owners and exporters were concerned, they were 
in exactly the same position as if the terms for a new wage 
agreement proposed by the owners had heen accepted by 
the workmen, because the owners were themselves paying 
the workmen the rates of wages which they would have 
to pay in accordance with their own proposals, the Govern- 
ment only making up the difference between the amount 
of those wages and the minimum wage rates actually paid 


Steel Workers’ Bonus. 


The Standing Joint Committee of the Welsh 
steel industry met towards the end of last week, and, as 
was arranged in the case of the tin-plate industry, it was 
agreed that the ex gratia bonus to steel workers of 7} per 
cent. should be continued to the end of October. 


Colliery Losses. 


Following upon the heavy loss which was sustained 
during their last financial period by Messrs. Insoles, Ltd., 
comes the report of the Fernhill Collieries, Ltd., for the 
year ended June last. The trading, after charging deben- 
ture interest, resulted in a loss of £24,335 16s. 9d. The 
directors state that this is the first time since the inception 
of the company a loss in trading has resulted, and it has 
been caused by the abnormal depression in the coal in- 
dustry combined with the high minimum wages payable 
under the wages agreement. It is also pointed out that 
the sinking of No. 5 pit has proceeded to 270 yards, but 
operations were stopped in April last, and it is not the 
intention of the directors to recommence the work until 
conditions become more settled and there are prospects 
of improvement in the industry. 


Current Business. 


Definite business is slow to come to hand and the 
demand for practically all classes of coal is too limited to 
put real life into the market. Prices, on the whole, have 
not undergone much change except for the worse. This 
is more especially the case with smalls, although dry large 
coals are not meeting with so much inquiry now that the 
strike affecting the anthracite collieries is over and these 
coals are again being produced. As regards the strike of 
anthracite miners in the United States, it is not expected 
that it will have any effect upon this market for some 
time owing to the fact that stocks of anthracite in America 
amount to about three months’ production. Furthermore, 
the output of anthracite in South Wales is only about five 
million tons per annum, whereas that of the United States 
is round about 90 million tons per annum. The anthracite 
trade of this district has been, and is expected to continue, 
fairly satisfactory, and if the American strike persists for 
a long period, the probabilities are that there will be a 
demand eventually from this district, but the output here 
is so small that coalowners can scarcely take advantage 
of it without inconveniencing their present customers. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Grsss Broruers, Incorporated, of No. 1, Broadway, New York 
City, ask us to announce that arrangements have been effected 
whereby Rear-Admiral David W. Taylor, C.C., United States 
Navy, Retired, has become connected with the firm as con 
sultant. 

WE are asked to announce that Major G. G. Mallinson, T.D., 
has been appointed assistant branch engineer at Johnson and 
Phillips’ Newcastle office, succeeding Lieut.-Colonel A. P. Pyne, 
who has been promoted to an appointment at Chariton. Major 
Mallinson has been associated with Vickers Ltd., Barrow 
Siemens Bros. Dynamo Works, Ltd., Stafford; and Palmer's 
Shipbuilding and Iron Company, Ltd. 

Tue business of Alldays and Onions, Ltd., which dates back 
to 1650, has until recently been conducted by a receiver and 
manager on behalf of the former debenture holders. It has now 
been transferred by him to a new company, and the business 
will as from August, 1925, be continued under the name of 
New Alldays and Onions, Ltd. The new board consists of Sir 
Wm. Mitchell Cotts, Bart., K.B.E., and Mr, A. T, Cocking, J.P. 











British NavaL Work For THE HELLENIC GOVERNMENT. — 
The arrival at Pirwus of the Hellenic destroyer Panther marks 
the completion of some very interesting work by a British ship- 
building yard. The Panther is the last of four destroyers which 
during the past eighteen months have been in the hands of 
J. Samuel White and Co., Ltd., of East Cowes, who secured the 
contract for the reconstruction and modernising of these 
destroyers. The hull and gun and torpedo armament have been 
remodelled, all machinery removed from the ships, new oil- 
fired boilers fitted, the main and auxiliary machinery completely 
overhauled, and subsequently on the official trials the speeds 
obtained on the measured mile were as follows :—lerax, 
32 knots; Leon, 32} knots; Aetos, 31.11 knots; and Panther 
31.6 knots; the contract guaranteed speeds being for lerax, 








to some extent. 


the case of the recent inquiry on behalf of the French Navy 


Leon and Panther 30} knots, and for Aetos 30 knots 
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Current Prices 


N.W. 
Native 
(1) Spanish 
(1) N. African 


CoasT— 


N.E. Coast— 
Native : 
Foreign (c.i.f.) 


(2) Scortanp— 
Hematite 
No. 1 Foundry 
No, 3 Foundry 


N.E, Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 
Silicious Iron . 
No. 3G.M.B . 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 


“I-33 @ to ts 


eowwww 
~~ — 
3-3 @ is to 


MtpLanps— 
(3) Staffe.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(3) Northampton— 
Foundry No. 3 
o Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


Export. 
£s. d. 


ScoTrtanp— 
Crown Bars 
Best 9 


N.E. Coast— 
Common Bars 


Lancs.— 
Crown Bars 
Second Quality _— 
Hoops 


8. Yorxs.— 
Crown Bars 
Best - 
Hoops 


MIpLANpDs— 
Crown Bars 

Marked Bars (Staffs. ) 
Nut and Bolt Bars 


Gas Tube Strip 


STEEL. 


(6) Home. 
ga 4 


(7) Export. 

£s. d. 
(6) ScorLanpD 

Boiler Plates .. .. .- 11310 O.. 

Ship Plates, jin.andup. 810 0O.. 

Sections .. . a sk 

Steel Sheets, wine? 3/,,in. 

to jin. 
Sheeta (Gal. Cor. 


1l 0 O. 


24 RG.) —_ -17 10 Oto£18 





STEEL (continued). 
Home. 
£s. d. £s. d. 
0 O0to8 10 O 
Oto8 5 0 


£s. d. 
Ship Plates 
Angles 
Boiler Plates 
Joists 
Heavy Rails 
Fish-plates —_ 
Channels ‘ £9 to £9 5 
Hard Billets .. , =e Ne ia ‘ — 
Soft Billets 

N.W. Coast— 

Barrow— 
Heavy Rails 
Light és 
Billets 
MANCHESTER— 

Bars (Round) 

» (others) . 
Hoops (Best) 

» (Soft Steel) . 
Plates ‘ 

» (Lancs. Boiler) 

SHEFFIELD— 

Siemens Acid Billets 
Bessemer Billets 
Hard Basic 
Intermediate Basic 
Soft Basic 

Hoops 

Soft Wire Rods 

MIDLaNps— 

Small Rolled Bars... .. 8 Oto 8 
Billets and Sheet-bars .. 6 D xs 
Sheets (20 W.G.) ll 0 to 12 
Galv. Sheets, f.o.b. L’pool 16 

De. cs 66 ee et 

Joists 

Bridge and Tank Plates 

Boiler Plates - 


— 
w@eomwn+ @ 


-—-— 
— 


0to9 
0 to 10 


Oto 9 
Oto 9 


_ 
wove sd 


0 to 
oS ss oe 
Oto ll 


— 


NON-FERROUS METALS. 


20 by 14 


Swansza— 
Tin-plates, I.C., 19/3 to 19/6 
Block Tin (cash) ee 253 0 

oo (three months) .. .. : a 253 
Copper (cash) 61 
- (three months) 62 
Spanish Lead (cash) 38 
e (three paentinn’ be ie acl 36 
Spelter (cash) ey ee oe —" 36 
» (three months) 35 


“1 Gr bo bo te 


-_-— 
- 


MaNCHESTER— 
Copper, Best Selected cath ts 
» Electrolytic i 
» Strong Sheets 
» Tubes (Basis Price) 
Brass Tubes (Basis price) 
» Condenser ‘ 
Lead, English. . 
» Foreign 


67 
68 


FERRO ALLOYS. 


(AU prices now nominal.) 


Tungsten Metal Powder 1/10 to 1,11 per Ib. 
Ferro Tungsten ; 1/7 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon .. £23 10 0 8/- 
6p.c.to8p.c. ,, . £23 0 0 7/9 
8 p.c. to 10 p.c. £2210 0 7/6 
Specially Refined 
. 2 p.c. carbon 
- pP.c. ei 
0.70 p.c. cosbon - 
» carbon free 
Metallic Chromium os 
Ferro Manganese (per ton) 


£42 10 0 
-. £52 0 0 
. £56 0 0 
1/5 per Ib. 
3/9 per Ib. 
. £15 for home, 
£15 for export 
. £12 10 0 scale 5/— per 
unit 
. £22 0 O scale 6/— per 
unit 
16/6 per Ib. 
— per Ib. 
1/— per lb. 
£170 to £175 
.. 10/~ per Ib. 
. £130 


15/- 
17/- 
19/- 


» Silicon, 45 p.c. to 50 p.c. 
” 75 p.c. 


» Vanadium 
Molybdenum 
» Titanium (carbon fous) 
Nickel (per ton) 
Cobalt e us 
Aluminium (per ea) 











for Metals and Fuels. 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Glasgow )—Steam 
a 
Splint 
Trebles 
Doubles 
Singles 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
Splints 
Trebles 


FiresHine— 
(f.0.b. Methil or Burnt- 
island )—Steam 
Screened Navigation 
Trebles 
Doubles .. 
Singles 
Loratans— 
(f.0.b. Leith)—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 
ENGLAND. 
v.W. Coast 
Steams 
Household 
Coke 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
DurHam— 
Best Gas 
Second 
Household 
Foundry Coke 
S#EerrieLD— 
Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
* » House ; 
o » Large Nuts 
o Small 
Yorkshire Hards 
Derbyshire ,, 
Rough Slacks 
Nutty = 
Smalls 
Blast-furnace Coke (inland)* 
(Export) 


(8) N 


” ” 


CarpirrF— 
Steam Coals : 
Best Smokeless Large 
Second _,, 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley ‘ 
Best Eastern Valley Large 
Ordinary 2 
Best Steam Smalls 
Ordinary o 
Washed Nuts 
No. 3 Rhondda Large 
” ” Smalls 
No, 2 ae Large .. 
” o» Through 
” ve Smalls 
Foundry Coke (export). . 
Furnace Coke (export) 
Patent Fuel . 
Pitwood (ex ship) . . 
SwaNnseEa— 
Anthracite Couls : 
Best Big Vein Large 
Seconds ; - 
Red Vein 
Machine-made C obble 8 
Nuts. . 
Beans 
Peas an , 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large oe 
Seconds 
Smalls 
Cargo Through 


Export. 
14/6 
15 
17/— to 19 
16'6 to 17 
14/6 
13/6 


14/6 
17 
16/6 


12/9 to 14/4} 
20/9 
16/6 to 17/6 
14/9 
13/-to 13.3 
13/10} 
13/6 
16/9to 17 
15 
13/6 


23/- 
45/- to 58/ 


Inland. 


/-to 

2/6 to 

2/- to : 
to: 

12/6 to 

18/— to 22 

18/— to 22/ 

19/6 to 

8 6 to 

3/6 to 


f.0.b. to 17/9 


(9) SOUTH WALES. 


to 25 
6 to 24 
6 to 24 
6 to 23 
3/- to 23/6 
6 to 23/- 
6 to 23/- 

to 22/6 
6 to 13/6 
-tol2 
- to 27 
- to 26/6 
-to 16 
-to 21 
6 to 19/ 
- to 13/- 
- to 45/- 

to 30/- 
2/6 to 24/6 
i/— to 26/6 


ws to 


ws ¢ 


2 te tS tw to 
-— 


= — tS to tO te 


to 0 = = 0 et 


2 6 to 47 
~ to 37/6 
/6 to 32/6 
to 54/- 
to 55/- 
- to 45/- 
22/6 to 25/- 
9/-to 9/6 
13/6 to 14/6 


22/6 to 24/6 
20/— to 22'- 
11/6 to 13/- 
16,6 to 19/6 


(4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(6) Delivered Sheffield. 


(2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. 


Boiler Plates 10/— extra delivered England. 


(1) Delivered. 
(8) Home Prices—All delivered Glasgow Station. (8) Except where otherwise indicated, 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


t Latest quotati (a) Delivered Glasgow, 


* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birroingham 


availabi 





eccording to analysis; open market, 17/- to 18/6 at ovens. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Railway Coaches. 


PossiBLe developments in wagon building have 
been dealt with recently by M. Maurice Lacoin, of the 
Orleans Company, who points out that the efforts to in- 
crease the comfort of passengers have resulted in an 
augmentation of the weight of rolling stock, and that that 
addition of weight has more than absorbed the economies 
realised of late years by the higher efficiency of locomo- 
tives. At present the companies are somewhat 
embarrassed by the decree of the Minister of Public Works 
that all new bogie wagons must be built entirely of metal, 
or while the change would increase the weight consider 
ibly, the cost would be much higher on account of the 
necessity of insulating the bodies and damping the noise 
Furthermore, the ravages of rust in 

iew years add considerably to the cost of upkeep. The 
hogie wagons formerly built for the Orleans Company had 
metal sides forming a continuation of the frame to the 
level of the windows, and the upper part was constructed 
of wood, this combination offering, it is claimed, nearly 
is much resistance as the all-metal wagons, while the weight 
and cost were appreciably reduced. however, 
is bogie wagons have to be built entirely of metal special 
attention must obviously be paid to a reduction of weight 
as well as to the employment of a rustless sheet steel at a 
ufficiently low price. As further progress is hindered by 
the weight of rolling stock having practically reached the 
maximum permissible, little can be done in the way of 
improving and locomotives without the aid of 
the metallurgist, who must supply suitable high-resistance 
teels. But the financial situation of the companies them- 
selves is generally so unsatisfactory that they are obliged 
to spend as little as possible upon new rolling stock as well 
as upon experimental work, with the result that future 
progress must necessarily be slow. 


bv various devices 


So long, 


coaches 


Automatic Brakes. 


The outery that was raised against the supplying 
of 4600 coaches by Germany on account of reparations 
has not deterred the Government from placing an order 
in that country for 470,000 brakes. A strong protest is 
being made by firms in the Ardennes, who declare that 
many of the works have been obliged to discharge one half 
of their hands, and that the giving of such important con- 
tracts to German firms is seriously detrimental to the home 
industry. The Government, however, can only argue 
that if the brakes were not supplied by Germany in reduc- 
tion of its debt to France, there would be no means of pro- 
curing the money necessary to purchase them from French 
makers 
worry to other industries, for in the present situation of 
the railway companies and the refusal of the Government 
to come to their aid, the only means of renewing a large 
part of the stock lies in obtaining what is necessary from 
If the Germans are unable to pay in kind under 
the Dawes agreement they will certainly not pay in any 
other way. 


This argument is likely to cause a good deal of 


Crermany. 


Import Duties. 


Although the new Tariff Bill has not yet been 
introduced into the Chamber of Deputies, means have 
nevertheless been found of increasing considerably the 
The 
duties are being imposed to their utmost, apparently with 
a view of bringing as much as possible into the Treasury. 
Under the proposed new Bill the goods will be classed in 
such a way that the duties levied by weight will approxi- 
mate to ad valorem, and practically everything is taxed 
by weight Recently, however, certain goods from 
England have been taxed both by weight and value, so 
that they pay double duties. I am not aware whether 
this is general, but the increase in specific cases is so con- 
siderable that there is every indication of the disabilities 
of doing business arising from the exchange rate being 
largely aggravated by the application of a higher scale of 
duties 


import duties, at least on certain classes of goods. 


The Belgian Strike. 


The strike in the engineering trades in Belgium 
is practically terminated through the decision of the 
majority of the men to return to work at the old scale of 
wages. For the sake of the principle, upon the observance 
of which the employers insisted, the men consented to a 
2} per cent. reduction during the first week, and there will 
be a conference at a later date to decide whether the scale 
of wages is justified by the living cost. In the iron and 
stoel trades the strike is being protracted, and in the 
Charleroi District, where it has already lasted two and a- 
half months, the mills and forges are at a complete stand- 
still, and more than twenty blast-furnaces have been 
damped down. The strike is having a disastrous effect 
upon Belgian trade. There is a feeling of profound depres- 
sion everywhere. It will take the country a long time to 
recover the losses it has sustained, especially in the diver- 
sion of a considerable amount of business to France. 


Transatlantic Flight 


Two French aviators are preparing for an at- 
tempted flight across the Atlantic from the Azores to South 
America on an ordinary type of aeroplane, which obviously 
offers unnecessary risks through the extremely remote 
chance of finding assistance in case of accidents on such 
a route. It is certainly intended to create air services 
between the two Continents, but that can only be done 
with any chance of success by powerful machines of the 
fiving boat type, which would at least allow of repairs and 
adjustments being carried out on the water in case of a 
forced descent. It is suggested that the type of machine 
for such a service may be developed from the new flying 
boat which is now undergoing its tests. Having a width 
of 33.50 m. and a length of 21 m., it has a carrying surface 
of.255 square metres. It has four engines, each of 400 
horse-power. The total weight is 11 tons, and the load 
carried is a little more than 3 tons. With a full load it has 
flown at a height of 3300 m. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification 
without drawings. 


ws 


Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


237,534. February 25th, 1925.—Sream Generators, G. J 
Weir, Ltd., Cathcart, Glasgow, and J. G. Weir. 

In this steam generator the fuel is burned under high pressure, 
e.g., 500 lb. per square inch, in a combustion chamber A, to 
which it is supplied through a pipe B. Air passes into the com- 
bustion chamber through a pipe C. Water is injected into the 
combustion chamber through a ring of holes Din the combustion 
chamber casing, and, owing to the high prevailing temperature, 
flashes into steam. The amount of water injected into the com- 
bustion chamber may be such that the mixture leaving the 
chamber is by weight about half steam and half non-condensable 
gases. The mixture of steam and non-condensable products of 
combustion—which, if the pressure in the combustion chamber 
is 500 lb. per square inch, leaves it at a temperature of about 
1200 deg. Fah.—.is first utilised in the cylinder K of an engine. 
The mixture is expanded in the cylinder K down to a certain 
back pressure—say, 50 Ib. per square inch—and is then exhausted 
and taken, by means of the pipe P, to a low-pressure boiler O 
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through which it is passed and in which the steam of the mixtwe 
is condensed and the latent heat used for the generation of low- 
pressure steam. In passing through the low-pressure boiler, 
the heating medium mixture is maintained at an approximately 
constant pressure—in this example, at a pressure of 50 lb. per 
square inch. The condensed steam is discharged, by means not 
shown, and the heat in the water either sacrificed or utilised in 
any desired or suitable manner. The steam generated in the low- 
pressure boiler O can be employed in the low-pressure turbine S 
which exhausts into a condenser T. The pressure of steam gene- 
ration in the low-pressure boiler may be anything between a 
pressure slightly above atmospheric and a pressure slightly 
below the partial pressure of the steam in the heating medium 
mixture. ‘Lhe non-condensable gases discharged from the low- 
pressure boiler O are led to the cylinder R of a second engine, 
in which they are expanded and then exhausted to atmosphere. 
If desired, the cylinders K and R could be the cylinders of a 
compound engine, or engines of the turbine type may be used. 
July 30th, 1925. 


INTERNAL COMBUSTION ENGINES. 
237.488. December 10th, 1924.—-IMPROVEMENTs IN CaR- 
PURETTERS FOR INTERNAL ComBuUsTION EnNortnes, Isidro 


Rodriquez, of 12, Calle Veinte Febrero, Valladolid, Spain. 
This invention relates to a means of providing a correction for 
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altitude on the carburetters of aviation motors, or it may be 
equally applicd to supercharged high-speed racing motors. It 
consists essentially of a two-ported rotary valve A with a radial 





port or orifice through one of the solid parts, The valve is placed 


in the air supply passage R-C to a primary mixing chamber and 
it also controls an air inlet D to the constant level fuel tank 
which supplies the main jet E. The slow-running jet is shown at 
F. The various positions of the valve which give corrections for 
lower and higher altitudes respectively are illustrated by the 
two groups of three diagrams immediately below the main 
drawing. For the higher altitudes the handle M operating the 
valve is shifted to the position shown in the lower series of 
drawings, so that the same direction of movement is preserved 
for both zones of altitude. Whatever be the position of the valve, 
there is no interference with the operation of the slow-running 
jet, so that the motor can always be run with reduced admission 
or by opening the main control valve.—July 30th, 1925. 


DYNAMOS AND MOTORS. 


228,181. January 23rd, 1925.—IMPROVEMENTs IN SHORT 
Cracuitixne Devices ror THREE-PHASE Motors, Deutsche 
Werke Aktiengesellschaft, of 90, Westtaliachestrasse, 
Berlin-Welmersdorf, Germany. 

It is claimed that this short-circuiting device for induction 
motor slip rings is cheaper to construct and is an improvement 
upon most other devices used for the purpose, In the 
drawing, the slip rings ot the motor are shown at A, the brush 
holders at B, and the contact springs at C. The connection of 
the contact springs C is effected in the usual manner by means 
ot a sleeve D, movable in the axial direction and provided with 
an annular groove. The sleeve revolves with the rotor, When 
starting the motor, the sleeve D is in the position shown in full 
lines. The shifting of the sleeve D is effected by a hand wheel FE 


same 


which is fixed to a shaft G. Atttached to the lower end of 
the shaft is an excentric or cam H and a crank pin I carry 
ing a roller. The pin engages with the annular groove of 


the sleeve D, and shifts the sieeve D, rotating at high speed in 
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the direction of the motor shaft. The two sets of brush holders 
B are fastened to two shafts K rotatably journaled in the casing 
and carrying a toothed segment L. Both segments engage with 
each other, as shown in the right-hand illustration, so that the sets» 
of brush holders always have similar positions. A tension spring 
M connects the two shafts K, and tends to turn these shafts and 
to press the brushes against the slip rings. One of the shafts K 
carries a pin N, which is provided with a roller upon which 
the cam H acts. If the hand wheel is turned, the short-circuiting 
sleeve D is brought by the pin I into the position shown by the 
dotted lines, in which position the slip rings are connected elec 
trically with each other. When the sleeve D has reached its 
end position, shown by the dotted lines, the hand wheel E is 
turned still further, so that the pin I is moved into its middle 
position in the annular notch D. At the same time the brushes 
are lifted by the cam H acting upon the pin N of one shaft K. 
The rotation of this shatt is transmitted to the other shaft K 
by the aid of the toothed segments L engaging with each other, 
so that both sets ot brushes are lifted simultaneously from the 
slip rings.—July 30th, 1925. 


SWITCHGEAR. 


224,526. October 30th, 1924.—Prorecrive Devices ror 
Drrect-cuRRENT Systems, The Metropolitan-Vickers Elec- 
trical Company, Lta., 4, Central-buildings, Westminster. 

According to this invention, an electromagnetically controlled 
protective switch is provided having an operating core member 
which is adapted to be traversed by a flux dependent on the 
direction of and proportional to the rate of change of current 
when current variations or surges occur in the system. move- 
ment of the core member being utilised to operate the switch for 
predetermined current variations or surges only. The line con- 
ductors A and B, which may be connected to any suitable 
source of direct-current energy, supply a trolley circuit C through 

a feeder conductor D. A circuit interrupter mechanism for con- 

trolling the connection of the teeder conductor D to the trolley 

cireuit comprises a toggle mechanism E and a spring F for 
biassing the toggle mechanism to its open position. Normally 

the circuit interrupter is retained in its clos»d position by a 
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latch mechanism G that comprises a bell-crank lever to which 
is attached a rod H which forms the core member of a tripping 
electromagnet having two coils J and K. The coil J is connected 
across the line conductors A and B and is constantly energised 
in accordance with the voltage of the distributing circuit. The 
coil K ie connected in series with the secondary winding L of 
a current transformer, which comprises a core memben having an 
air gap M. The core member surrounds the feeder conductor D 
The function of the air gap M is to render the current transformer 
sensitive to variations in the current traversing the feeder con 
ductor D by preventing the magnetic saturation of the cor« 
member N arising from the norinal flow of the direct current in the 
conductor D. Noimally, the latch mechaniem G is retained in 
its operative position by a weight O that is attached to the core 
member H. The coil J exerts a substantially constant force 
tending to lift the cove momber H and the associated mechanism 





to trip the circuit interrupter. The current transformer does not 


operate to energise the coil K, except upon the occurrence 





256 


THE ENGINEER 


2PT. 4, 1925 








of changes in the value of the current traversing the feeder con- 
ductor D. Upon the occurrence of a sudden overload causing 
the current to increase at a rate higher than the value for which 
the cireuit interrupter is adjusted, the actuating coil K is ener- 
gised to assist the coil J, and the core member H and weight O 
are pulled up so as to release the latch mechar 
whereupon the circuit interrupter opens. Upon the occurrence 
of a sudden decrease in the value of the current traversing the 
feeder conductor D, such, for example, as may occur upon the 
sudden removal of a heavy load from the trolley circuit C, the 
current transformer is again energised to cause current to traverse 
the coil K by reason of the collapse of the field of magnetic flux 
in the core member N. In the latter case, however, the current 
is in a direction opposite to that in the case previously described 
and the forces of the coils J and K are opposed. Accordingly 
the tripping mechanism is not responsive to the drops in the value 
ot the current traversing the feeder conductor, but only to an 
increase in them.—July 30th, 1925. 


237,317. March 18th, 1924.—IMPROVEMENTS IN OR RELATING 
ro Exvecrric CONTROLLERS OF THE Liquip Type, Allen 
West and Co., Ltd., of Lewis-road, Brighton, and Victor 
Breeze, of Nestor, The Avenue, Kingstonville, Brighton. 

Two methods of carrying out this invention are described. 

In the case illustrated, the electrode tubular chamber or vessel 

A is in the form of a vertical tower, and is provided with an 

adjacent cooling chamber B, provided at its upper portion with 

an opening C registering with a similar opening in the electrode 
vessel A. The lower end of the vessel A has an inlet D communi- 
cating with the delivery outlet of a circulating pump E, the 
delivery outlet being provided with a valve F. The adjacent or 
cooling chamber B is provided with an overflow outlet G, 
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h by means of a discharge pipe H is put in communication 
a cooling sump or reservoir situated at any convement 
During the operation of the device the circulating 

E forces the liquid through the inlet D up through the 
\. where it through both electrodes K and L. 
After passing over the latter it passes through the opening C 

into the cooling vessel B. The liquid from the vessel B passes 
lown the overflow pipe G and through the outlet H into a sump, 

which the suction pipe of the pump E also extends. The 
valve F may be closed when it is desired to stop the pump 
und retain the liquid in the vessel A. The sides of the 
vessel A and of the passage D may be made of earthenware or 
other suitable material.— July 20th, 1925. 
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TRANSFORMERS AND CONVERTERS. 


IN MERCURY 
Cie., Baden, 


1925.—IMPROVEMENTS 


232,260 April 14th, 
Brown, Boveri et 


Vapour REcTIFIERs, 
Switzerland. 

In accordance with this invention, the anodes A are enclosed 
in six chambers or cells, which are bounded on the outside by the 
rectifier casing B, on the inside by the extension C of the con- 
densation dome lL, and laterally by the radial walls E. At the 
top they are closed by the annular cover F of the container, and 
at the bottom by the partition G, which contains six openings H 
for the passage of the ares. These openings are arranged coaxially 
with the anodes and are lined with an iron screen M, which is 
separated from the rectifier container or the partition G by 
the insulator I. As the outer wall of the chamber is formed 
directly by the casing provided with a water jacket K, not only 
is a portion of the heat radiating from the anodes directly con- 
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ducted away, but the heat radiated on to the cell walls E and 
the inner wall C is also indirectly conducted away, as these walls 
are metallically connected to the cooled outer wall. This enables 
the anodes to be more heavily loaded. It is, of course, possible 
to apply water cooling to the part C of the dome, an 
arrangement which may, also, be applied for the other walls. 
As the iron screen M is in direct contact with the arc, the insu- 
lator I should be made of refractory material, and the screen 
should have a very clean smooth surface, and be made of iron 
which is free from gas. For preventing the arc forming on the 
sleeves M and on the walls of the chambers, these metallic 
surfaces may be coated with pure carbon, viz., with soot or 
graphite.—July 30th, 1925. 


TELEGRAPHS AND TELEPHONES. 


January 22nd, 1924.—-ImpRovEMENTS IN VACUUM 
Tose OscitiaTion GENERATORS FOR WIRELESS TRANS- 
MISSION, Westinghouse Electric ard Manufacturing Com- 
pany, of East Pittsburg, Pennsylvania, United States of 
America, 

In the construction of radio-frequency oscillation generators 


228,159 





containing thermionic valves, difficulty is frequently experienced 
in adjusting the feed-back connected to the grid circuits. It 
has been found that an undesirably lacge amount of inductance 
may be required in the grid cireuit, resulting in the production 
of a high voltage upon the grid which makes tho operation trouble- 
some and unstable. This effect is particularly undesirable in 
apparatus for the generation of extremely short waves. The 
object of the present invention is to provide a system of con- 
nections and apparatus for use with a radio-frequency generator, 
including apparatus for inserting in the grid leads of the generator 
valves for stabilising the operation of the generator, increasing 
the efficiency of operation, and for damping out parasitic 
oscillations. In the drawing the two valves A and B are oscillat- 
ing valves and C and D modulator valves, which are connected 
according to the well-known Heising constant-current modula- 
tion system. The system of connections also contains the two 
filter traps E and F which are connected to the grid electrodes 
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of the oscillator valves A and B respectively. Energy for 
operating the system is furnished by a high-voltage direct-current 
source G tor the plate circuits, and a low-voltage source H fon 
the filaments. In the operation the valves are energised from 
the current sources in the usual manner, and oscillations are 
generated in the valves A and B and in the connected induct 
ances. These oscillations are stabilised by the presence of the 
filter traps E and F, which apparently serve to adjust the phase 
displacement necessary between the plate current and grid 
potential, bringing this relation more precisely to the proper 
value, thereby producing a reduction in the magnitude of the 
oscillating voltage required at the grid electrodes. It is found 
that the resonant oscillation frequency ot tae filter traps E and F is 
not at all critical. The resonance frequency of these traps may 
differ by a substantial percentage from the oscillation frequency, 
generated by the system as a whole, without diminution of their 
effectiveness. —July 30th, 1925. 


FURNACES. 
237,532. March 27th, 1925.—Rorary Furnaces, H. de 
Meijer, 57, Avenue Jean Linden, Brussels, Belgium. 

This furnace is intended for the reduction of iron ore and 
similar purposes. It comprises a rotary barrel A through which 
there projects a hollow core B. This core is heated by a flame, 
and the products of combustion pass through a chamber C, 
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where the ore 1s pre-heated. The ore drops down the shoot D 
into the rotary barrel, and is mixed with coal from the hopper E. 
As a result, the ore is reduced to metallic iron, which slides down 
into the open hearth F and is finally melted. The process of 
reducing the ore provides the gas necessary for maintaining the 
heating flame.—July 30th, 1925. 


MACHINE TOOLS AND SHOP APPLIANCES. 


CASTING 


237,498. December 29th, 1924.—CENTRIFUGAL 
Ltd., 


Macuines, David Brown and Sons (Huddersfield), 
Huddersfield, and D. Brown. 
This apparatus is intended for casting, centrifugally, annular 
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e 
blanks such as those used in making toothed gearing. It com- 
prises a table A, which can be rotated on a vertical axis by any 


convenient means, On the top of this table there is a chill 
plate B, which can be handled by means of the hook bolts € C. 
The top part of the mould is provided by the cover D, and there 
is a core E through which the molten metal can be introduced. 





The several parts are held together by the bolts FF. The 
arrangement has the advantage that when a casting has been 
made a fresh cool chill plate can be applied and blow-holes in 
the castings are, it is said, consequently eliminated.—July 30th, 
1925. 


MISCELLANEOUS. 


MISCELLANEOUS 
Palace-road, 


SEPARATING 
160, Buckingham 


1924. 
Cable, 


26th, 
M. 


237,389. May 
MATERIALS, F. 
London, 8.W. 1. 

The object aimed at in this invention is the separation of the 
hard from the sott substances in household refuse. The refuse 
is dumped in the hopper A and is shot out of the shoot B by 
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paddles on a rotary spindle C. The material is delivered on to a 
rotating table D, and it is said that the hard substances will 
bounce off, forward, into the grading riddle E, while the softer 
will be thrown off by centrifugal force in a direction different from 
that of the hard stuff, sothat it can be collected separately 
July 30th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 
InstiITUTe OF MeTats.—Autumn meeting at Glasgow. For 
programme see page 124. 
SATURDAY, SEPTEMBER 5ru. 


Barancu. 
at Miles 


Institute or Brarrisu FouNpRYMEN : LANCASHIRE 
Visit to the works of R. and J. Dempster, Ltd., 
Platting, Manchester. 3 p.m. 
WEDNESDAY TO FRIDAY, SEPTEMBER 9ra ro lira 
Inon AND STEEL INstITuTe.—Autumn meeting at Birming- 
ham. For programme see page 111. 


MONDAY, SEPTEMBER l4ra. 


Soctety or Enorneers.—Visit to the works of the London 
General Omnibus Company at Chiswick (opposite Gunnersbury 
Station on the District Railway). 3 p.m. 


MONDAY TO WEDNESDAY, SEPTEMBER l4rua ro léra. 


InstiTuTION oF Pvusiic Licatine Enoinerrs.—Annual 


general meeting at Leeds. 
FRIDAY, SEPTEMBER 18rna. 


Municteat anp County Enotneers.—The 
West Midland District meeting. 


INSTITUTION OF 
Town Hall, Stourbridge. 
2 p-t™m. 


FRIDAY TO MONDAY, OCTOBER 2np To Sra. 


ABATEMENT Leacue or Great Barrain.—Palace 


SMOKE 
Conference on ‘‘ Smoke Abatement.” 


Hotel, Buxton. 








CONTRACTS. 


Yarrow anp Co. (1922), Ltd., of Seotstoun, have recently 
secured an order for four Yarrow patented water-tube boilers 
with superheaters and air heaters for an important power station 
in London, each boiler having a maximum output of about 
100,000 Ib. of steam. 

It is officially announced by the Great Western Railway that 
the following contracts have been placed :—(a) Supply of five 
electric capstans at South Quay, Newport—Stothert and Pitt, 
Ltd., Bath ; (6) opening out of dredger, David Davies—Messrs. 
Thos. Diamond and Co., Bute Docks, Cardiff ; (c) overhaul of 
steamship Smeaton—The Bickle Engineering Company, 
Plymouth ; (d) cleaning and repainting cranes, bridges, build 
ings, &c., at Swansea Docks—Messrs. Hanney and Co., 45, 
Norfolk-street, Canton, Cardiff ; (¢) purchase of a crane for Barry 
and Penarth Docks—Thos. Smith and Sons (Rodley), Ltd., 
Rodley, Leeds ; (f) reconstruction of Chalvey-road Bridge, Slough 
—A. Jackman and Sons, Ltd., 22, Mackenzie-street, Slough ; 
(g) provision of an inquiry bureau at Birmingham (Snow Hill) 
Station—Gaskell and Chambers, Ltd., Dale End Works, Bir- 
mingham ; (h) renewal of portion of carriage shed roof at Tyseley 

-The Wolverhampton Corrugated Iron Company, Ltd., Mersey 
Ironworks, Ellesmere, Port ; and (j) alterations to buildings to 
accommodate the Salvage Department at Park Royal—William 
Brown and Sons (Builders), Ltd., 195, Uxbridge-road, London, 
W. 12. 








E.ectric Trottey Omyisvus.—David Brown and Sons 
(Huddersfield), Ltd., ask us to state that the worm drive fitted 
to the electric trolley omnibus described in our issue of August 
2ist is now known as the “ D.B.S.”’ type, and not the “ F.J.” 
type, as stated. 
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A Seven- 


The General Strike. 


On several occasions the Trades Union Congress 
has passed alarming resolutions, Hence the fact that 
it rejected one on Tuesday last is the more welcome. 
\ motion was brought in by the National Union of 
Vehicle Builders and the National Brass and Metal 
Mechanics— both small unions—-which would give 
to the General Council extraordinary powers, par- 
ticularly that of “* calling for a stoppage of work by an 
ittiliated organisation or part thereof in order to assist 
. union defending a vital trade union principle.” 
rhis motion was taken to mean, and obviously does 
mean, that the Council would have power to call for 
. general strike. It was supported fully by Mr. A. J. 
(‘ook, Miners’ Federation, and in some degree by Mr. 
Bevin, Transport and General Workers’ Union, but 
the more representatives supported the 
umendment which was moved by Mr. Naylor of the 
London Society of Compositors, which deprecated the 
ubstitution of the principle of the general strike for 
the present method of each industry proceeding in 
the way best suited to its own needs and possibilities. 
Mr. Thomas was opposed to it, Mr. Clynes held that the 
resolution was incomplete and crude, and Mr. 
Brownlie, of the Amalgamated Engineering Union, 
said that the resolution would take away from the 
rank and file their inalienable right to be consulted 
when called upon to strike. Ultimately, it was 
decided that the resolution and the amendment 
referred to the General Council for further examina 
For the time being, therefore, the Council of 
the Trades Union not with 
dictatorial powers which might have disastrous results 
on the industries of the country 


Day Journal 


cautious 


be 


tion 


Congress is invested 


New French Submarines. 


13th was passed authorising the 
construction of seven new the French 
Navy Work on these ships is to be begun at an 
early date, and, according to received from 
Paris, the Minister of Marine has decided that two 
submarines shall be each of the 
(iovernment establishments at Lorient and Brest. 
The three other vessels will be built at private yards 
to official specifications. It that the sub 
marines will he of the new M.6 type, with a surface dis 
placement of about 1500 tons, and that the design will 
he a development of the ** Redoutable and Vengeur ” 
class, of which two boats were built 1924 
These two submarines, however, 


On July a law 


submarines for 
news 


constructed at 


is stated 


under the 
naval programme 
were larger than those which are now to be built, for 
they had a surface displacement of 2400 tons, with a 
submerged displacement of 3000 tons and a surface 
speed of 18 knots. The date of the official trials of 
the first of the new fixed for 
Jime 15th, 1928, and the second vessel will be ready 


submarines has been 


for trial about three months later 


A Proposed New Broadcasting Station. 


SINCE the removal of the high-power broadcasting 
station from Chelmsford to Daventry in 
certain areas on the East Coast find that they are 
barely within the range of either London or the new 
station, and in order to remedy the trouble the British 
Broadcasting Company proposes to ask permission of 
the Postmester-General to erect a new main station 
on the eastern or south-eastern outskirts of London. 
This development would have the effect of providing 
those listeners who cannot at present receive Daventry 
in @ satisfactory manner with a programme which 
could be received clearly and also of giving London 
listeners an alternative programme to that sent out 
from the 2LO station. East Coast crystal users 
who are already within range of Daventry would also 
able to receive two programmes. Without the 
authority of the Postmaster-General, however, the 
British Broadcasting Company cannot establish a 
new station, but in the event of permission being 
granted, it is apparently the company’s intention 
to proceed with the work without delay. 


listeners 


be 


The Collision at Hope. 


Tue official inquiry into the collision between a 
Manchester-Sheffield express train and a stationary 
ballast. train, which occurred on September 3rd, was 
conducted by Colonel T. Mount, of the Ministry of 
Transport, in Sheffield on Tuesday last. It will be 
recalled that whilst a ballast train was standing at 
Hope Station in Derbyshire, it was run into by an 
express train. From the evidence, it appears that the 
ballast train left Grindleford at 2.35 and was stopped 
by signals at Hope at 3.40. After standing for about 
5 min., it was sent back on to the up line to Dore to 
allow other trains to pass. It stopped on the up line 
with the engine almost opposite Hope signal-box. It 


could not be shunted to the down maiti line because 
that line was already occupied with carriages. From 
the evidence given by the signalman at Hope, it is 


possibly confused it with a mineral train which he 
was handling at the same time. He admitted that he 
received from Norman's Bank a signal for the three 
o'clock express Manchester—Sheftield, which he ac- 
cepted, forgetting that the ballast train was then 
standing on the up main line. He then lowered all 
the signals for the express, and did not realise the 
mistake he had made until the express was approach- 
ing. In reply to an inquiry, the witness expressed the 
opinion that track circuiting might possibly have 
prevented the accident. 


British Industries Fair. 


Ir appears that the Government is going to make a 
real effort to help the British Industries Fair next 
year, as it has just been announced that the Treasury 
has agreed to make a grant of £25,000 for expenditure 
publicity in connection with the Birmingham 
of the Fair. Next year the old scheme of 
holding the Fair in two sections is to be reverted to. 
Fancy goods will be exhibited in London and the 
Birmingham show will again include all the engi- 
neering exhibits. We have more than once commented 
on the disadvantage of holding the Birmingham Fair 
at the Castle Bromwich half an hour's 
journey from the centre of the city and in surround- 
ings which are very bleak when the weather is bad, 
but it seems that there is no alternative accommoda- 
tion. This grant for publicity is excellent in itself, 
but its utility would be doubled if some money could 
be spent on a more central building, say, an extension 
and improvement of the Bingley Hall, to reach 
which would involve of time in 
tray elling. 


on 
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A German Amalgamation. 


ly current reports may be trusted, the industrial 
pr peee in Germany has led to one of the biggest 
trade amalgamations of The 
| amalgamation has apparently been formed with the 
usual objects in view, namely, the reduction of re- 
dundant staff, the rationing of orders, maintaining 
prices, organising capital expenditure and directing 
propaganda. The members of the group are Krupp, 
Phoenix, Rheinstah!l, Thyssen and the Rhine-Elbe 
Union. It is stated that the amalgamation will take 
the form of an entirely new company, and a capital 
of £40,000,000 is spoken of as a probable figure. It 
to remind our readers that the 
companies mentioned are all interested in the steel and 


steel recent times. 


Is 


unnecessary 


coal industries 


| Cost of Royal Dockyards. 


In connection with the Admiralty proposals for 
the closing of Rosyth and Pembroke dockyards, to 
which we referred in these last week, strong 
protest is being made in Scotland and Wales, not 
only on account of the political effect of the scheme, 
but also because of the effect it would have on local 
employment. At Pembroke, for instance, over a 
hundred workmen, some of whom have thirty-five 
years’ service to their credit, received notice of dis- 
charge on Saturday, and the reduction to mere main- 
tenance parties must throw large numbers of men out 
of employment at both centres. It is noteworthy 
in this connection that although Rosyth is considered 
to be one of the finest dockyards in the world, it is 
by no means the most costly to maintain. The latest 
estimate for establishment and incidental expenses 
for Rosyth is £274,297, while that for Pembroke is 
as low as £129,276. On the other hand, the Ports- 
mouth estimate is £1,038,579, Devonport £840,218, 
and Chatham £746,077. Rosyth being 
because it lacks facilities for dealing economically 
with cruisers, destroyers, submarines, and small craft, 
and Sheerness is being retained in preference to Pem- 
broke because it is essentially a repairing yard. The 
total estimated cost of the dockyards this year is 
£3,217,062, as compared with £1,496,806 in 1913-14. 
In that year there was no estimate for Rosyth, which 
was not completed till after the outbreak of war, but 
Haulbowline, which has since been disposed of, was 
responsible for £45,605. Allowing for these amounts 
the dockyards now cost a little over twice as much as 
they did before the war. 


notes 


is closed 


THe United States Air Service airship Shenandoah, 
while cruising near Cambridge, Ohio, on the morning 
of Sept. 3rd, encountered a storm of great violence. 
Travelling at a height of some 3000ft., the vessel was 
lifted by a sudden squall to over 5000ft. Efforts 
were made to escape from the stormy region, but they 
were unavailing. Under the violent buffetting to 
which the vessel was subjected, the framework 
appears to have given way. The airship broke com- 
pletely in two, the rear and larger part crashing to 
the ground, while the smaller front portion, after 
travelling in the manner of a free balloon, descended 
at a point some 10 miles distant from the scene of 
the disaster. Out of her complement of eleven officers 
and thirty-one men, fourteen lost their lives. The 
Shenandoah was an airship of 2,115,000 cubic feet 
capacity, and was designed and built in the United 





clear that he had overlooked the ballast train, and 








States as an improved version of the German L 33 





five | 


and the British R 33 type. At the time of the disaster 
she was inflated with helium, and it would appear 
that that fact was a possible remote cause of the 
accident. Primarily, the mishap was no doubt due 
simply to stress of weather, and reflects a deficiency 
in the United States meteorological service. But the 
failure of the airship to escape from the storm after 
encountering it has been attributed by Captain 
Heinen, the German pilot of the airship Los Angeles 
on her Transatlantic trip, to the fact that in order 
to avoid a waste of helium certain of the vessel's 
safety valves had been removed. When the necessity 
arose for a quick descent, so it is argued, the suppres- 
sion of these valves prevented the gas from being dis- 
charged at a sufficiently rapid rate. The vessel, it 
may be recalled, had a previous adventure in a storm. 
On January 12th, 1924, she broke away from her 
moorings, and with her two forward gas compart- 
ments out of action and only a nucleus crew on board, 
had to remain in the air until the gale abated. Her 
destruction occuring almost simultaneously with the 
receipt of the news that a large naval flying boat had 
been lost on a trip from San Francisco to Hawaii 
has greatly stirred public opinion in the United States 
and it would seem possible that, as in this country 
after the loss of the R 38, airships in America will 
suffer a considerable eclip se. 


The New London-San Francisco Cable. 


On the occasion of the recent celebration of the 
seventy-fifth anniversary of California’s entrance 
into the Union of American states, direct telegraph 
communication was established the Western 
Union Telegraph Company's system between London 
and San Francisco. Telegrams exchanged 


over 


were 
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; cities 


| perity 


| date method of cable telegraphy. 


between the two cities by the latest and most up-to 
The messages were 
received in printed characters, without any trans 
mission beyond the mechanical and automatic trans 
mission in the twenty-one repeating stations on the 
route. The total length of the circuit was 7400 miles, 
made up of 3400 miles west of New York and 4000 
miles partly of land wires and partly of cables east 
of New York. A message sent by the Mayor of San 
Francisco to the Lord Mayor of London said: ** Sixty 
seven years have passed since the first cablegram 
was received in America by President Buchanan from 
Queen Victoria over the original Transatlantic cable. 
May we renew the hope expressed on that distant 
day that this new pathway of direct communication 
may bind ever closer friendship between our two 
and our two nations.” To this the 
Lord Mayor of London replied tendering the sincere 
wishes of the City of London for the continual pros 
of San Francisco and the happiness of its 


message 


| peo} le 





| considered are satisfactory. 





The Shenandoah Disaster. | 


Textile Machinery for Russia. 


In a Journal note which appeared under the above 
heading in our last we enumerated 
the orders which had recently been placed with British 
textile machinery manufacturers as a result of the 
visit of the Russian Textile Delegation to Lancashire. 
As was expected, it has since been announced that 
Platt Bros., Ltd., of Oldham, have concluded negotia 
tions with the delegation and have accepted 
machinery order from Russia on terms which it is 
The magnitude of the 
order which has been placed has not yet been revealed, 
but we gather that the order is a good one and that 
it is regarded as signifying the opening up of trade 
with the Russian textile industry. In its announce- 
ment the firm makes it quite clear that the machinery 
to be supplied will be used mainly for replacing the 
equipment of existing factories which have been 
practically cut off from machinery supplies during 
the last ten years. The order will take some time to 
execute, and it is expected that it will give full-time 
employment to the departments which are now par- 
tially employed, and will also revive full-time pro- 
duction in some of the departments of the works 
which are now closed down through lack of orders. 


issue, some of 


Exhibition Trains. 


SOME two years or so ago plans were atoot for 
sending two large vessels on extended trips round the 
world for the purpose of displaying British-made 
goods. For various reasons neither ship has yet sailed. 
A somewhat similar scheme is now being planned for 
the exhibition in this country of goods of British or 
Empire origin by means of specially constructed 
railway trains. There are to be four trains, each 
consisting of three carriages, 50ft. long, and providing 
space for 100 exhibitors. They will tour the London, 
Midland and Scottish, the Great Western, the London 
and North-Eastern and the Southern systems for the 
space of about a year and are due to start on their 
expeditions on November 15th. The programme of 
routes and stepping places which has been drawn up 
allows for stays of from two to six days in the different 
towns and districts to be visited. Facilities are being 
provided to enable demonstrators and representatives 
of the exhibiting firms to accompany the trains. The 
scheme, we are informed, is being organised privately 
with the knowledge and approval of the railway com- 
panies. 
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The British Steam Railway Loco- 
motive from 1825 to 1924, 
By E. L. AHRONS, M.I. Mech. F, 
XXXVII.* 
PERIOD 1882 TO 1889: NON-COMPOUND LOCOMOTIVES. 


No. 


THE engines described in this section are simple 
locomotives contemporary with the compounds dealt 
with in the preceding section. There was a marked 
revival of the “ single * engine, more especially after 
the invention of the steam sanding apparatus in 1886. 

2-2-2 Engines.—The last 2-2-2 engines with out- 
side cylinders built in this country were constructed 
at the Gorton Works of the Manchester, Sheffield 
and Lincolnshire Railway in 1882-3 to Charles 





FIG. 264-—-M.8. AND L. LOCOMOTIVE, 1882-3 


Sacré’s designs—-Fig. 264. The arrangement was a 
more modern adaptation of Allan’s old Crewe type. 
The leading dimensions of these and the following 
engines are given in the subjoined table, and it is 
sufficient to add here that the cylinders were 17}in. 
by 26in., and the driving wheels 7ft. 6in. diameter. 
Amongst the main features were the comparatively 
short wheel base, which resulted in a somewhat 
jerky swaying movement at high speeds, the raised 
fire-box casing, to which Sacré was always very 
partial, and the marine type connecting-rod big ends. 
The latter were also extensively used on the inside 
cylinder engines of this railway. Subsequently, Mr. 
J. G. Robinson altered them to the usual type with 
straps and bolts, and the smoke-boxes were also 


Dia. of Dia. of 
driving carry’g 
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. Cylinders 


17%" 
184" 
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184" 


* The dimensions given in 


and in some instances probably show maximum 


TABLE 


, 1667 


| In this connection 


Wheel base 


this column represent the mean inside 
i outside diameters. 


in 1883 as 17 tons 11 cwt., but C. Rous-Marten once 
informed the writer that he knew definitely that the 
actual weight on the drivers was considerably greater. 
it may be added that some of 
” engines of the 1880-1900 period had 
weight than was admitted in the 
The weights given in the table are 


the “ single 
more adhesive 
published figures. 
the latter. 

Of P. Stirling's 2-2-2 engines with 7ft. 7}in. driving 
wheels and 18}in. by 26in. cylinders shown in the Table, 
twenty-three were built between 1885 and 1894. 
They were excellent straightforward engines, the chief 
characteristics of which were the very long wheel base 
and the smallness of the boiler, which, in justice to the 
engines, hardly seemed to trouble them at all, even 
with heavy loads at very high speeds. There used 
to be certain classes of engine, and these were of the 


number, the performances of which upset pre- 


Another Great Western engine No. 10—wit! 
7ft. Sin. wheels and 18in. by 26in. cylinders wa 
built by W. Dean at Swindon in 1886. It had! 
double frames and outside bearings throughout 
The cylinders were cast together, with the steam chest 
below, the valves being driven directly by Stephen 
son’s gear. The driving springs were underhung, and 
those of the carrying axles were placed immediately 
above the axle-boxes below the platforms. The leadiny 
and trailing spring hangers were connected to th: 
springs by chain links. This engine, No. 10, worked 
alternately with No. 9 on the heaviest South Wale 
expresses between Swindon and London. Though it 
was a somewhat faster running engine, it was als 
converted in 1890 to a 7ft. single. 

The Great Eastern engines—-see Table—of whic] 
twenty-one were built at Stratford between 1888 anc 
1893, were of James Holden's design. The drivin, 








pela ge a: 


conceived theoretical calculations on the subject of 
heating surface and boiler power. It is true that the 
great majority of them were large-wheeled single 
engines, in which a larger proportion of indicated 
horse-power was converted into draw-bar horse-power. 
The wheel base of 19ft. lin. would usually be described 
as “rigid,” but the leading axle-boxes had lateral 
play in the guides equal to 7/,,in. on each side, or 
jin. total, as in the Midland 24-0 engines. Both 
carrying axles had journals 10}in. long of concave 
form. 

These engines worked in the same links as the 
4-2-2 singles with 8ft. driving wheels, and for ten 


| years P. Stirling built both types concurrently to 


work the same trains. As regards maximum recorded 


raaie I Express Engines with Single Driving Wheels 


Boiler 
dia- 
meter. * 


Heating surface 


Tubes. Fire-box Total 
aq. ft 
1i44 
1045 

1250.5 


1291.6 
1230.4 


1085 


1240.6 


diameters of boilers, except in a few cases, 
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lit 1214.9 
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105.5 123 4 
116.1 1468.8 
123.4 1557.7 
1071.2 
1121 

1261 

1020.5 
1208.6 


104.5 
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1148 
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119 
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1102 
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1198 
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lengthened. The journals of the 


carrying wheels were | speeds, the 7ft. 74in. singles with inside cylinders had 


double coned, and the fire-box was direct-stayed. In somewhat the better of it. 


1883-1887 three of these engines worked the special 
London expresses between Manchester and Grantham. 
Though the gradients between Manchester and Retford 


are very severe, the trains were light. The remaining | inside cylinders. 


engines, and after 1887 the whole twelve, worked the 
fast 40 and 45-minute expresses on the Cheshire 
Lines between Manchester and Liverpool. These 
trains were somewhat heavier, and the 15}-mile run 
from Manchester (Central) to Warrington, which was 
booked to be done in 18 min., was sometimes per- 
formed in 16 min. The engines were very powerful, 
and the way in which they started and got away with 
their trains like coupled engines was very marked. 
The weight on the driving wheels was officially recorded 
* No. XXXVI. appeared September 4th. 


The Great Western engine, No. 9—see Table—was 
built at Swindon in 1884 to W. Dean’s design, and 
had 7ft. 8in. driving wheels and 18in. by 26in. 
The valves were placed on top 
and were actuated by rocking shafts and Stephenson’s 
link motion placed outside. The reason for this 
peculiarity was that the wheels and motion were 
taken from the experimental 4-2-4 tank engine of 
1881, described on page 55, July 17th last. The writer’s 
experience of No. 9 was that it could pull very heavy 
trains, but that as regards speed it was inferior tothe 
standard G.W.R. 2-2-2 engines with 7ft. wheels. 
It was the only engine of its class, and in 1890 was 
reconstructed as a 7ft. single engine with outside bear- 
ings throughout and the driving wheels reduced to 7ft. 


FIG. 265 NORTH-EASTERN LOCOMOTIVE, 


19.68 


of 


1885 

wheels were 7ft. diameter, and the cylinders 18in. by 
24in. The last ten engines carried 160 lb. pressure, the 
earlier examples having 140 lb. In all except the first 
engine, the dome was placed on the front ring of the 
barrel. The type was peculiar in that outside bearings 
were used for the leading axle only, those of the 
trailing axle being inside. This arose from the fact 
that the engines were similar to the standard 2-4-0 
engines, except that the trailing coupled wheels were 
replaced by small carrying wheels. The steam chest 
were below the cylinders and the valves, of Trick 
pattern, were driven by direct Stephenson motion 
C. Rous- Marten had a number of curious experience 
with these and the similar 2—4—0 engines, in that he 
generally found that the single engines with similar 
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lepress and Passenger Engines with Four-coupled Wheels. 
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13 16 
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loads climbed the banks faster than the coupled 
engines, but that the latter attained greater speeds 
downhill. 

4-2-2 Engines.—The first actually new single 
engines with inside cylinders and frames and leading 
bogie were built in 1885 by Beyer, Peacock and Co. 
for the Great Northern (Ireland) Railway, though 
they had been preceded by the converted Bristol 
and Exeter engines—Fig. 220 ante. 

In 1886 Neilson and Co. built for the Edinburgh 
Exhibition the 4-2—2 engine—see Table—with 7ft. 
driving wheels and inside cylinders 18in. by 26in. 


| The engine was designed by the builders, though, as 
3 


it was purchased by the Caledonian Railway, D. 
Drummond's cab, boiler fittings and certain other 
details were embodied. Like those of nearly 
all the engines described above, the boiler was 
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of iron The slide valves were placed vertically 
between the cylinders, but the exhaust was 
divided, that from the top of the valves passing 
directly to the blast-pipe, the portion from the bottom 
being taken round the cylinders, in accordance with 
D. Drummond's views. This arrangement enabled the 
cylinders to be placed at 2ft. 3in. centres, and allowed 
somewhat more space for wider crank webs and longer 
driving bearings, but had the disadvantage of taking 
part of the damp exhaust steam for a long distance 
in contact with the cylinder walls The blast-pipe 
was of the Adams “‘ vortex ”’ pattern. The motion 
plate was of cast steel, and the driving springs were 
helical. The fire-box crown was elliptical, supported 
by sling stays attached to bridge rails riveted to the 
casing. The engine was fitted with air-sanding 
ipparatus, inventéd just before on the Midland 
Railway. During the 1888 race of the London- 
Edinburgh day Scotch expresses, this engine, No. 123 
f the Caledonian Railway, ran with a load of four 
bogie coaches between Carlisle and Edinburgh, 100} 
miles, maintaining a daily average time of 107} min. 
The run included the long climb up the Beattock 
bank, of which 2 miles are at 1 in 88, 2 miles | in 80, 
und 6 miles at 1 in 75. The best time was 102 min 
$3 sec., at an average speed of 58.94 miles per hour. 
Full details of this performance were published in 
lun Enorneer of March 13th, 1891 

The first of S. W. Johnson's celebrated 4-2-2 engines 

Fig. 266—on the Midland Railway, came out in 1887 
und were fitted with the steam sand blast, without 
vhich it is safe to say there would have been no single 
engines on this railway, with its extremely severe 
vradients. Of the sixty engines of this class, eighteen, 
built 1887-1890, had 7ft. 4in 
I8in. by 26in. cylinders, and the other forty-two, 
1889-1893, had 7ft. 6in. wheels and 18}in. by 26in 
cylinders The engine illustrated is that exhibited 
at Paris in 1889, and was the first with the larger 
wheels and cylinders All these engines had in 
driving and 


driving wheels, and 


ide and outside bearings for the 


uutside only for the trailing axles, in order to 
obtain sufficient bearing area. The cylinders were 
horizontal, with steam chests between and direct 
exhaust Stephenson's link motion was employed 
All the boilers were of steel and carried 160 Ib. 
pressure 

240 Amongst the leading 
railways which adhered to the 2-4-0 type were the 
{;reat Western, London and North-Western and 
Great Eastern. On the London and North-Western, 
the “* Precedent 
life in 1887-1894, when ninety-six new engines were 


Erpress } nqines 


class entered upon a new lease of 





The North-Eastern Railway in 1884, under A. 
McDonnell, had adopted the 4-4-0 type, with 6ft. Tin. 
coupled wheels and 17in. by 24in. cylinders, but in 
1885 a return was made to the 2-4-0 type, as shown 
in Fig. 265. These excellent engines, known as the 
“Tennants,”’ were designed during the interval 
between the resignation of McDonnell and the 
appointment of T. W. Worsdell as chief locomotive 
superintendent, and therefore preceded the com- 
pound engines They may be described as a 
modernised Fletcher type, and the motion and many 
of the details were similar to those of Fletcher's 
engines In outward appearance they bore some 
resemblance to P. Stirling’s G.N.R. coupled engines, 
but the boilers, which were of considerably larger 
size, had domes. Dimensions are given in Table IT. 

James Holden’s Great Eastern engines of 1886 





FIG. 266 MIDLAND ENGINE, 1889 


1895, of which 110 were built at Stratford, had, 
like the North-Eastern engines, 7ft. coupled wheels 
and 18in. by 24in. cylinders, cast together at 2ft. 


centres, but the steam chests were below the 


cylinders, inclined upwards towards the driving 


axle, and Trick slide valves were used The 
later engines had two rings instead of three in 
the boiler barrel, and 160 1b. instead of 140 lb pres 
sure rhe steam pipe was 5}in. diameter, with the 
result that a better pressure was maintained in the 
steam chests at higher speeds. The leading axl 
hal both inside and outside bearings, the insid« 
journals being without collars, and a total lateral 
play of lin. was provided In appearance, the engines 
were very similar to the 2—2—2 engines 

The engines—Fig. 267—three of which were built 


Man hester, Sheffield and Lincolnshire 
Railway to the designs of T. Parker, were unique in that 


in 1887 by the 





FIG. 267--M.8. AND L. LOCOMOTIVE, 


built. They differed from the 1874-1882 series princi- 
pally in that the pressure was raised to 150 lb. and the 
driving wheels were increased from 6ft. 74in. to 
6ft. 9in. diameter by using thicker tires. The original 
series was correspondingly altered, so that there were 
166 of the class. The boiler dimensions remained as 
before. The best work of these engines was done 
after these modifications had been made. 

In 1882-3 T. W. Worsdell built twenty handsome 
2-4-0) express engines at the Stratford works of the 
Great Eastern Railway, with 18in. by 24in. cylinders, 
7ft. coupled wheels, and 140]b. pressure. The 
leading wheels, 4ft. diameter, had Webb’s radial 
axle-boxes, a somewhat unsteady arrangement for a 
six-wheeled engine, leaving the guiding to be done 
by the short wheel base of the coupled axles. The 
wheel base was 8ft. 9in. + 8ft. 9in. Joy’s valve gear 


was fitted. The total heating surface was 1200 square | 


feet, of which the fire-box provided 117.5 square feet ; 
grate area, 17.3 square feet ; total weight in working 
order, 41 tons 3 ewt., of which 28 tons 3 ewt. 3 qr. 
were available for adhesion. These engines, which had 
the long combined splashers introduced by Mr. 
Worsdell, need not be illustrated, since they were 
similar to the compound engines—Fig. 258 ante 
with the exception that in the latter a bogie replaced 
the single leading axle. Llustrations and drawings 
appeared in THe ENGINEER of April 20th, 1883. 
The Great Western engines of 1881-1886 had 
inside bearings for the coupled and outside bearings 
for the leading wheels, as in the Midland 2-4-0 engines. 
The cylinders were 17in. by 24in., diameter of coupled 
wheels 6ft. 6in., pressure 140 lb. Ten engines of 1882 
had domeless boilers, with a total heating surface of 
1268} square feet, but in 1886 domes reappeared. 
In 1889 a completely new type was built, as described 


below. 





see Table—were also built at Swindon in 1888, with 
double frames placed inside the wheels. The sand 
wich framing was of similar design to that of the pre- 
ceding engines. The extremely large cylinders, 20in 
by 24in., were also arranged with the steam chests 
below similarly to those described above. The coupled 
wheels were 7ft. Ojin. diameter. These engines were 
built to work a very heavy broad-gauge express 
between Bristol and Swindon, which had always 
required a pilot engine, owing to the Box Tunnel and 
Wootton Bassett gradients of 1 in 100. . After the 
broad-gauge had disappeared in 1892, the engines 
were completely reconstructed, and were not con 
verted to standard gauge in their original form 

The dimensions of these and other coupled engines 
are given in Table II. 

44-0 Engines. engines were designed 
by A. McDonnell for the North-Eastern Railway, 
and twenty-eight were built at Gateshead Works and 
by R. and W. Hawthorn in 1884-5, preceding both the 
2-4—0 “‘ Tennants’”’ and Worsdell’s compounds—see 
Table II. The design followed the lines of the sam« 
engineer's locomotives on the Great Southern and 
Western Railway of Ireland, and were the first in 
Great Britain to have pendulum link bogies. The 
valve rods were suspended by swing links. The 
cylinders were 17in. by 24in., the coupled wheels 
6ft. Jin. diameter, and the pressure 140 lb. Although 
originally intended for the East Coast main-line ex- 
presses, they were too small for this work, and were 
shortly afterwards superseded by the 2-4-0 “ Ten 
The dimensions given are those of the first 
engines ; the later engines had a longer wheel base 
and weighed 394 tons in working order. 

The ten Midland engines, “‘ 1667’ class, by S. W 
Johnson, built at Derby in 1884, had large 19in. by 
26in. cylinders, with the valves above, and Joy’s 
valve gear. In outward appearance they were very 
similar to Fig. 225 ante, and were also illustrated 
in Tre Encrxeer, February 6th, 1885. The boilers 
had oaly 1121.6 square feet total heating surface, 


Some 


nants.”” 


about 100 square feet less than those of Johnson's 
earlier engines of 1875-8, with 17in. by 24in. and 18in. 
by 26in. cylinders The reduction was due to the 
fewer tubes It was stated that the drivers wer« 


c xpected to not h th e engines up as tar as Pp sible 
when running, but although the engines were excellent 
runners with light treins they easily “ran out: of 
breath’ with heavy ones. There was, however, 
another reason for the reduced heating surface, which, 
as far as the writer is aware, has not hitherto been 


mentioned in connection with these engines. At 


about this 


period, and for some years afterwards, 





1887 FIG. 268--GREAT WESTERN LOCOMOTIVE, 1889 


they combined double frames with outside bearings 
for the coupled wheels, and inside bearings only with 
Webb's radial axle-boxes for the leading wheels. 
They replaced the Sacré 7ft. 6in. 
the Manchester-Grantham expresses, but the radial 
axle-boxes caused them to be somewhat unsteady, 


singles on 


and in the succeeding three otherwise similar engines 
of 1888, four-wheeled bogies were substituted. There 
were two motion plates, of which one near the cylinders 
carried the front end of the slide bars and the valve 
spindle guides, and the other in the usual position 
carried the back ends of the slide bars. The bars 
did not rest upon lugs on the cylinder covers, and 
were therefore not subjected to heat conducted from 
the latter. These engines had 18in. by 26in. cylin- 
ders, 6ft. 9in. coupled wheels, and 160 lb. pressure. 

The Great Western 2—4—0 engines, built at Swindon 
in 1889 to W. Dean’s design—Fig. 268—are remark- 
able in that a return was made to double frames, the 
outside framing being of the sandwich pattern. This 
differed from the former designs with solid oak plank- 
ing between the flitch plates, in that long teak blocks 
were used in conjunction with short cast iron 
strengthening blocks spaced at intervals opposite 
the cross stays and also at the points where the spring 
hangers passed through. The hornblocks were of 
cast iron, each being independent and not of the usual 
horseshoe pattern. The 18in. by 24in. cylinders were 
cast in one piece with the steam chests below, care 
being taken to provide a partition which separated 
the exhaust passages from the cylinder walls. The 
slide valves, of the Trick type, were balanced and 
inclined upwards towards the driving axle, giving 
a direct drive from the Stephenson link motion. 
The coupled wheels were 6ft. l}in. diameter and the 
working pressure 160 lb. 

Two large 2-4-0 broad-gauge convertible engines 


ynsiderable trouble was experienced on several rail 


ways with cracked fire-box copper tube-plates, 
and a reduction in the number of tubes was 
found to be advantageous. One of the causes 
was the extreme purity of the copper supplied 
by the manufacturers, who were trying to 
meet the requirements of electrical engineers ir 
regard to conductivity. The pure copper was by n 


means so suitable for fire-boxes as that generally 
supplied in former years. It was subsequently found 
that the beneficent impurity in the copper of old fire 
boxes was arsenic, and, as a result, it is now specified 
as obligatorv. 


The “ 1667’ class, under consideration, were not 
the first Midland express engines to have the tubes 
reduced from 223 to 205, for the previous “* 1562 


class, with 6ft. 9in. wheels and 18in. by 26in. cylinders, 
had similar boilers. Tt may be asked why Mr. Johnson 
did not increase the diameter of his boilers and retain 
the original number of tubes. That course would have 
involved increasing the weight of the engines, which 
it was then desirable to avoid But in the next 
series of 4-4—0 engines, the * 1740” class, of 1885-7, 
dimensions of which are also given in the table, ths 
boilers were made of steel in pl ace of Low Moor iron 
used in the “* 1667” class, and the number of tubes 
was increased to 246, their diameter being decreased 
from i}in. to l}in. outside. The cylinders were 18in. 
by 26in., the standard size in 1877 to 1883, and to 
obtain increased power the pressure was raised to 
160 lb. Joy’s valve gear was discarded, and the 
previous Stephenson’s link motion fitted. The 
“1740” class were amongst the most successful 
engines of their day. Further, in 1886-7, the ten 
engines of the “ 1667” class, still retaining the 19in. 
cylinders and Joy’s gear, were provided with the 
“©1740” class 160 Ib. boilers, the total heating surtace of 
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which was 1261 square feet, after which they were 
much better engines. 

The “1740” class, with 18in. by 26in. cylinders 
and 160 Ib. pressure, showed a fuel economy of 11 
to 13 per cent. over similar engines with 140 Ib. pres- 
sure, and for this reason Johnson then considered that 
there was no necessity for the complication of com- 
pounding. 

The illustrations Figs, 264, 265, 267 and 268 are 
from photographs by the Locomotive Publishing 
Company, Ltd. 
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MEMBERS reassembled in the Rankine Hall, Glas- 
gow, for the reading and discussion of papers on 
September 3rd, under the chairmanship of Professor 
Thomas Turner. 

A contribution dealing with “The Properties of 
Some Aluminium Alloys,” was presented by Mr. 
Harry Hyman. We reprint the official abstract : 


SOME ALUMINIUM ALLOYS. 

Aluminium alloys available for sand castings for engineering 
purposes generally possess low ductility. This renders them 
difficult to manipulate in workshop practice. If used as part of 
apparatus on board ship they are readily susceptible to corrosion. 
\ series of alloys was prepared with a view to passing a minimum 
test of 5 tons yield point, 10 tons breaking stress and 5 per cent. 
elongation on sand cast test bars, and at the same time capable 
of undergoing a severe salt spray corrosion test without marked 
loss in weight. The alloy B.S.7, containing copper, nickel, iron 
and magnesium, gave the most promising results and has been 
adopted on a commercial scale. The mechanical tests can be 
readily maintained ; fatigue tests show the metal to be reliable 
under alternating stress. It can be re-melted several times 
without deterioration. Under the corrosion-test its behaviour 
was as good as other alloys with which it was compared. When 
the magnesium content was increased an alloy readily respond- 
ing to heat treatment at temperatures about 50 deg. higher than 
those generally in use was obtained; owing to the increased 
mobility of the constituents at these higher temperatures the 
period of heating can be materially reduced. 


In the discussion, Dr. D. Hanson said that the 
author, in making a study of sand cast alloys, had 
done a valuable piece of work. He would refer Mr. 
Hyman to an investigation which Dr. Marie Gayler 
and he (Dr. Hanson) had conducted on the chill 
casting of copper alloys in which they obtained speci- 
mens having a tensile strength of about 17 tons per 
square inch, with considerable elongation in heat- 
treated specimens. Simple copper-aluminium alloys 
possessed certain advantages ; they were easy to 
cast and manipulate, and he suggested that they 
would repay Mr. Hyman’s attention. He thought 
that in connection with the fatigue test, the author 
claimed too much in his statement that it must be 
taken as at least 6 tons per square inch. The actual 
fatigue limit had not been disclosed, even after tests 
on the basis of 2,000,000 reversals. 

Mr. David R. Tullis said the alloy which was the 
subject of the paper was intended to replace cast iron 
purposes. It was a zinc-rich—about 
40 per cent.—aluminium alloy, and had a specific 
gravity of about 4. The fatigue test comparison 
made with other alloys was not a fair one, as the 
elongation figure was too low. Nor im connection 
with corrosion tests was it fair to compare an area 
loss in an alloy having a specific gravity of 4 against 
other alloys with specific gravity of only 2.8 to 2.9. 
The Y alloy and one at 99.9 per cent. zinc in actual 
immersion in sea water both showed about the same 
percentage loss over the same period, viz., 1.791 per 
cent. in the case of the Y alloy and 1.76 per cent. in 
the zine specimen. It was a matter for regret that 
Mr. Hyman had not included one or two standard 
metals in his corrosion tests, and he would suggest 
that some work might be done on the 99.5 per cent. 
aluminium and the 99.9 per cent. zine. It was stated 
in the eleventh report of the Alloys Research Com- 
mittee that machined surfaces of the binary alloys 
of zinc and aluminium were found to be practically 
immune from corrosion in sea water, but that the 
addition of copper to those alloys increased the 
liability to corrosion to a very marked extent, 
whether the surfaces were machined or not. That 
did not agree with Mr. Hyman’s statement regarding 
zine alloys. He would like to send the author a few 
specimens of alloys which would, he was sure, show 
superior corrosion-resisting properties to those men- 
tioned in the paper. 

Dr. W. Rosenhain said the suggestion that con- 
siderable ductility was required in sand cast alloys 
was true in some cases. Castings should not, of 
course, be used where any considerable amount of 
distortion was likely to occur. Cast iron was, after 
all, the most widely used cast alloy in the world, 
but it did not possess any great degree of ductility. 
The reason why more attention had been paid to 
chill castings than to sand castings was that the 
research worker could more accurately control the 
conditions of chill castings. He believed that the 
variations in the data collected by Mr. Hyman were 
due to the different conditions of casting. A good 
deal of work had been done recently on sand castings, 
particularly with the Y alloy. It was found possible 
to obtain perfectly sound castings, which could be 
heat treated and which would give results as to 
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ductility and tensile strength superior to any quoted 
in the paper. By new methods the aspect of the 
corrosion problem in aluminium alloys had been com- 
pletely altered. It was now claimed that aluminium 
alloys could compete with brass for fittings and instru- 
ments employed in marine service, and that they 
approximated in quality to cast gunmetal. An 
aluminium casting would be large, however, and 
weight and space could be saved by using a light 
alloy forging which had a high tensile strength and 
good elongation. A forging of that kind would be 
very suitable for marine requirements. 

Mr. N. T. Maclean pointed out that Dr. Rosenhain 
spoke as an experimenter, whereas the paper was 
written from the practical engineering standpoint. 
What engineers were looking for was a material which 
would stand up to workshop conditions. If an alloy 
would not stand the stresses of machining and work- 
shop treatment it could not be accepted. The draw- 
back of aluminium castings as at present available 
was the low elastic strength properties and the liability 
to deformation. Engineers wanted generally in 
aluminium castings an increase of strength without 
any increase in weight, and that was one object in 
experimenting with the high zine alloy. The objec- 
tion to heat-treated castings was the difficulty of 
obtaining in practice the results which could be 
achieved in experimental work. Manufacturers and 
users wanted a casting developed which did not 
require heat treatment, but would have reasonably 
good mechanical properties, and be suited to work- 
shop conditions. He hoped the scientific members of 
the Institute would come to their aid. 

Mr. Hyman, in reply, said that he would emphasise 
the fact that the main object with which his work had 
been carried out was to find an alloy of good tensile 
strength and elongation. He had given attention to 
sand castings in the hope of obtaining the required 
qualities without the heat treatment, extending 
over a long time, which was necessary with the chilled 
material. Some success had been attained, and 
although there was room for considerable improve- 
ment the alloys dealt with in the paper had certain 
advantages over the bulk of the aluminium alloys 
at present available. These only had an elongation 
figure of 1 or 2 per cent., and even the Y alloy unless 
heat treated, gave no better results, in spite of much 
experimental work. 

Dr. Hanson then presented a paper by Dr. Marie 
L. V. Gayler and himself, “ On the Constitution of the 
Alloys of Aluminium, Copper and Zinc,” but although 
testimony was borne by the President to the great 
value of the work done, the paper did not elicit any 
useful discussion. 

A paper on “ Passification and Scale Resistance in 
relation to the Corrosion of Aluminium Alloys *’ was 
read in abstract by Mr. L. H. Callendar. The résumé 
of the contents appears below : 


THE CORROSION OF ALUMINIUM ALLOYS. 

Aluminium is a passive metal. Its normal reactions are 
modified by the presence of a hydroxide scale ot high mechanical, 
chemical, and electrical resistance. Corrosion of the metal in 
water may be started by solution or peptisation of this scale ; 
it may be stopped by precipitation of scale on the metal surface. 
Scale may be formed by electrolytic action, the anodic product 
in water being aluminium hydroxide, which tends to adhere to 
the metal and passify it. Some experimental results are given 
in the paper showing the action of oxidising salts in passifying 
the metal and protecting it from corrosion. 

An electrochemical method of experiment is applied to the 
investigation of the rate of formation of resistant scales on 
aluminium alloys in different salt solutions. The metal is made 
the anode in the salt solution and the rate of increase of the cell 
resistance is measured ; at the same time the adherence of the 
scales formed are tested by brushing and their rate of reformation 
studied. 

These experiments tend to show that the action of chlorides 
is to reduce the resistance and adherence ot these scales, and that 
carbonates tend to increase scale resistance. Nitrates passify 
the metal by direct oxidation and anodic polarisation. The 
action of bichromates is particularly interesting, for they com- 
bine the passifying action of nitrates with the formation of a 
highly resistant scale containing chromate. 

It would appear that this electrochemical method of experi- 
ment might be usefully applied to the investigation of factors 
influencing the corrosion of other metals and alloys besides 
aluminium. 

Mr. Ulick R. Evans expressed general agreement 
with the author’s experimental result. It seemed 
evident, he said, that the question of selective per- 
meability was of great importance. If the scale on 
aluminium was impermeable to all the ions and 
molecules present, it would be protective; if per- 
meable to chlorine ions but impermeable to oxygen 
and oxidising agents, it would favour anodic attack 
on the area covered. He had recently been led to 
believe that the somewhat special power possessed 
by chlorides of dispelling passivity was due not 
merely to the ordinary peptising action of the chlorides 
but to the fact that the chlorine ions could penetrate 
through layers which were comparatively imper- 
meable to nearly all other ions and molecules. That 
view was not opposed to the peptisation hypothesis, 
but was rather an amplification of it. This idea was 
confirmed by recent experiments on iron, a metal 
which, like aluminium, was rendered passive by 
chromates, but was restored to the active condition 
by chlorides. Plates of steel were half immersed in a 
solution containing potassium chromate or sodium 
chloride, or a mixture of the two salts. The plates 
subjected to the action of the sodium chloride solu- 
tion remained unattacked over the part to which 
oxygen had good access, but corrosion occurred as 
usual in the unaerated section of the plate below. 
The plate immersed in potassium chromate was not 





subject to attack, no doubt owing to the formation 
of a protective film. Those experiments threw light on 
the work on aluminium described in the paper. The 
adherence of the film was a fact of prime importance. 
It was necessary, however, to distinguish the film 
produced by direct oxidation in the case of aluminium 
from precipitated hydro-oxide produced by inter- 
action between soluble aluminium salts formed at the 
anodic places and the alkali formed at the cathodic 
places. 

A paper on 
Copper-Tin System,” 
sented by the author. 


“The Alpha Phase Boundary to the 
by Mr. D. Stockdale, was pre- 


THE COPPER-TIN SYSTEM. 

In this paper the author has investigated the solubility of tin 
in copper. His specimens were brought into equilibzium, not by 
direct annealing, but by quenching from a high temperature 
followed by long heat treatments at the supposed temperatures 
of the transformations. The shape of solidus has been modified, 
and it has been shown that at ordinary temperatures the solu 
bility of tin in copper is much higher than any previous diagram 
indicates. It is 16.0 per cent. of tin by weight. This result need 
cause no concern to the makers and users of bronze bearing 
metals, because such material when originally cast consists of 
the alpha and delta phases, and the hard delta shows no tendency 
to dissolve in the soft alpha at low temperatures. The existence 
of a transformation in the beta phase has been confirmed. This 
teansformation has been attributed to a polymorphic change. 


Professor J. H. Andrew said that the paper indi- 
cated that a considerable amount of work had been 
done on the tin alloy system. He could not, however, 
quite agree with the author on the subject of the delta 
change. He did not think that the treatment to which 
the alloys worked with had been subjected would give 
a homogeneous structure. 

Dr. F. Johnson expressed interest in the method of 
casting the alloys in water, and asked for details of 
the process adopted in order to obtain homogeneity 
of the material. The water method was not, of 
course, capable of ordinary application, but was 
likely to prove of value to research workers. 

Dr. Haughton said the determination of the solu- 
bility of the copper and tin system should have been 
the subject of much earlier work. The author was 


to be congratulated on the careful manner in which 
the research had been carried out. 

Mr. Stockdale, in a brief reply, said that important 
points in the water process were that the temperature 


must be just right—-about 1100 deg. that the crucible 
must be held from 2in. to 3in. above the level of the 
casting water, and that the metal must be poured 
somewhat slowly. The bath should be shallow, from 
l}in. to 2in. in depth. The investigation of the poly- 
morphous condition must be left until a new method 
had been devised. 

Mr. A. H. Mundey introduced a paper on * The 
Influence of Pouring Temperature and Mould Tem- 
perature on the Properties of a Lead-base Anti 
friction Alloy,” by Professor O. W. Ellis, of Toronto. 


\ LEAD-BASE ANTI-FRICTION ALLOY. 


The paper presents the results of work carried out during the 
past three years in the laboratories of the Department of Metal. 
lurgical Engineering of the University of Toronto. The results 
of this investigation may be summarised in the following terms : 

(1) Within the limits of the experiments recorded the replace 
ment of lead by antimony increases the resistance of these alloys 
to compression. The hardness of these alloys is subject to a like 
increase. 

(2) Within the limits of these experiments the replacement of 
tin by copper increases the resistance of these alloys to com 
pression. The hardness, however, is scarcely affected by the 
substitution. 

(3) Mould temperatures exert a more powerful effect on the 
alloys referred to in the paper than do pouring temperatures. 

(4) For a given temp2rature of mould increase in pouring 
temperature results in an increase in the size of the y cubes and 
in a coarsening of the matrix of the copper-free alloy. 

(5) Increase in pouring temperature has less effect on segrega- 
tion than increase in mould temperature. 

(6) Increase in mould temperature causes a reduction in the 
resistance of these alloys to slowly applied stresses, The copper- 
bearing alloy has not been fully investigated in this respect. 

(7) Addition of copper has an important effect on the structure 
of these alloys. 

(8) There is evidence for the belief that an 
reaction occurs in the copper-bearing alloy investigated by the 
author in the liquid state at 334 deg. Cent 


intermetallic 


Mr. J. Cartland regarded the contribution as possess- 
ing practical, as well as theoretical interest to those 
engaged in the production and use of anti-friction 
alloys. Experience went to confirm the results set 
out in the first part of the paper. He would point 
out, however, that a metal containing as much as 
1 per cent. of copper, which was dealt with in the 
paper, could not be regarded as a typical lead-base 
bearing metal. The copper content should not exceed 
.1 to .25 per cent. Reference was made by the 
author to a change of structure, and he (Mr. Cartland) 
had endeavoured to produce that change under 
practical conditions, but did not, unfortunately, get 
quite the same composition for the material. With 
regard to the temperatures used by the author, 
500 deg. Cent. appeared to be too high, and 300 deg. 
Cent. too low for the casting temperatures, owing to 
the effect on the copper constituent. On the subject 
of the microstructure, he was not able to say anything 
very definite, except that in one case of an alloy 
formed at 300 deg. he had detected the Cu,SB con- 
stituent, but not the gamma constituent. In 
Appendix 2 the author dealt with an alloy of quite 
a different type. The effect there noted might be a 
chilling effect which would perhaps account for the 
segregation of the copper constituent. 

Mr. A. H. Mundey confirmed Mr. Cartland’s state- 
ment concerning pouring temperatures. In some 
experiments with which he was associated, two cast- 
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ings had been made up very carefully to the specifica- 
tion of Professor Ellis. When poured at 300 deg. Cent. 
the result was very unsatisfactory, the material under 
test only giving a strength figure of 4 tons; poured 
at 500 deg. Cent., the structure of the material was 
quite different, and the test piece gave 6.28 tons. 
Obviously, the correct temperature was somewhere 
between 300 deg. and 500 deg. Cent., and his experi- 
ence suggested that 350 deg. Cent. gave the best 
results in practice. With a very small quantity of 
metal a slightly higher temperature was necessary. 
lhe effect of bulk was considerable, and that was the 
weak point of the work of Professor Ellis. The bulk 
f the material used was too small to make his results 
applicable to service conditions. On the subject 
f composition, it was the fact that, as Mr. Cartland 
aul stated, a material containing | per cent. of copper 
never be used in practical work. This per- 
entage of copper would be an intolerable nuisance. 
lhe material would even look bad, and nobody would 
uy it. The transformation revealed by the author's 
vork was exceedingly interesting, and had not been 
detected previously, but the presence and effect of 
mall traces of copper in the alloys in question had 
my been known, not only to metallurgists, but to 
The association of antimony and copper 


would 


orkmen 
{ certain temperatures had a great practical effect. 
In the absence of the author, Mr. G. W. Mullins 
ntroduced paper by Mr. G. B. Phillips on the 
Primitive Copper Industry of America.” 


a 


rHE PRIMITIVE COPPER INDUSTRY OF AMERICA 
The account of the use of copper in pre-Columbian America 
iven by the old Spanish writers being considered * meag.e 
| vague the author has endeavoured to obtain more accurate 
formation by an examination and analysis of the copper 
vcimens found in museums. He advances evidence in this 


sper of the existence of a prehistoric copper industry in America, 
carried on by Aborigines, who—judging by the articles described 
and illustrated by the author—made widespread use of copper 
tools, weapons, implements, ornaments and ceremonial 
objects, his extensive manufacture of copper implements of 
milar shape to take the place of the stone and bone articles 
formerly used—indicating a familiarity with the metal and an 
appreciation of its advantages—would seem to justify the claim 
f a primitive copper culture for the American Indians, suddenly 
interrupted by the arrival of the Spaniards and the knowledge 


° 


A Large Colliery Compressed Air 
Transmission Scheme. 


No. IL.* 


A GENERAL idea of the extent of the RKhymmey 
Valley compressed air distribution scheme may be 
obtained from Fig. 7. In our previous article the com- 
pressing plant at the Bargoed central power station and 
the various collieries in the group was described and 
illustrated. For convenience, we have again given 





in Fig. 7 the size of the units within the circles there | 


shown. The positions of such plants have been indi- 


cated by a square mark on the pipe line, whilst | 


collieries at which there is no air compressing plant 
are marked with a triangle. The length of the air 
mains and their internal diameter are also given. 
Pire Line Costs anv ENerRGY Losses. 
installations either 


transmission 


We believe that there are few 
Great Britain abroad 
compressed air overland has 
successfully carried out on such a large scale, and for 
this of the 
calculating the size of the air mains and the energy 


in or where 


been 


reason some account methods used in 


attempted and | 


losses in the system may be of value to engineers who | 


When the 


are interested in compressed air schemes. 


Rhymney scheme was first planned, little practical | 


information was available with regard to the losses | 


which might be expected in large air mains of con 
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of the greater advantages of the use of iron and the t« rribly 
destructive weapons made of that metal 
Mr. Mullens, in conclusion, said that the metals | 


industry was much indebted to Mr. Phillips for his 
extremely interesting chapter of the history of metals. 
He hoped that the Institute might receive more con 


tributions dealing with this subject. It was known 
that copper was actually smelted 4000 to 5000 
vears B.c. in the old world, but while there was a 


metal industry in Mexico which was comparatively 
old, North America had remained in a curious state 
of isolation, and was much more backward. 

Professor O. O. Bannister commented on the casual 
character of the analyses of the copper instruments 
described in the paper. The figures required correc 
tion to make the contribution of Mr. Phillips really 
useful from the pom\t of view of the Institute. A 
number of committees were at work on the archaw 
ological side seeking to link the old implements to 
copper ore deposits which was a much more difficult 
task than trying to trace the implements back to 
native copper. 

The following papers were taken as read :——** The 
Effect of Low-temperature Heating on the Release 


of Internal Stress in Brass Tubes,” by Mr. Robert J. 
Anderson and Mr. Everett G. Fahiman; “ The High 
temperature Tensile Curve (a) Effect of Rate of 
Heating. (6) Tensile Curves of Some LBrasses,”’ by 


Mr. Douglas H. Ingall ; and “ The Effect of Tempera 
ture on the Behaviour of Metals and Alloys in the 
Notched Bar Impact Test,”” by Dr. R. H. Greaves and 
Mr. J. A. Jones 

Mr. Harry Greer, in responding to a vote of thanks 
to the local reception committee, of which Lord Weir 
was President, Mr. John Stirling chairman, and Mr. 
Greer secretary, made an appeal to all those engaged 
in the non-ferrous metals industry in the Glasgow 
district to support the local section of the Institute, 
which was assisting the technical side of the industry. 
What was required was the interest of the heads of 
firms and companies. 

This concluded the 
meeting. 

In the afternoon of September 3rd many members 
accepted the invitation of the Clyde Navigation 
Trustees to make a steamer trip to the industrial 
section of the river Clyde. A smoking concert, 
which proved a very agreeable function, was given at 
the Grosvenor Restaurant, Glasgow, in the evening. 
The following day (Friday) was devoted to a visit to 
the Trossachs and Loch Lomond. This terminated 
an autumn meeting which was distinguished by the 
excellent work of the local organisation conunittee, 
and which was much enjoyed by all who took part 
in it. 


business side of the autumn 








Ir is announced that Professor Maxwell Lefroy, of the 
Imperial College of Science, South Kensington, who has 
been investigating the habits and vulnerable points of the 
death-watch beetle, has found a solution which, when 
squirted on timber, is certain death to the pest. In 
addition, there is another beetle which feeds on the 
death watch, but it is rather scarce. It is proposed, how- 


ever, to breed them, and let hosts loose on places infested 








by their favourite prey. 
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lt was true that the pressure and 
could 
formulas 


siderable length. 
energy losses in given main 
according to the well-known of Unwin, 
Harris and Chezy, but a method was required whereby 


a 


which would give the lowest yearly costs with the 
most efficient transmission. In attacking this problem 
Major E. Jvor David, the company’s chief electrical 
engineer, used with advantage Gg BR. 
Richards’s bulietin, “* Entropy, Temperature and 
Transmission Diagrams for Air,’ + published by the 
Engineering Experiment Station of the University 
of Illinois, U.S./ In this work, Professor Richards 
working from the fundamental formula 


Professor 





p:* 


, 


/@9 RT m 
' V K L Pe 
1 the initial velocity of 

R the gas constant ; 

due to gravity = the absolute temperature, 
considered constant m the hydraulic mean 
depth or the ratio of the area to the perimeter of the 
pipe; K = coefficient of resistance; L = length 
of the pipe in feet ; p, and p, = the initial and final 
pressure in the pipe in pounds per square inch 
absolute respectively—has produced charts which 
connect the capacity of pipes of various diameters 
with pipe length, pressure and energy losses. Each 
section of the transmission line was considered apart, 
and on a common base the yearly capital charges 
for various sizes of main were plotted, and the curve 
for yearly cost of energy lost in transmission was 
drawn. Adding these values a combined curve of 
total yearly charges was obtained which gave a 
definite minimum. Where—as shown in diagram, 


pi 


where u flow 


second ; 


in leet pel 
g acceleration 


* No. I 
Bulletin No. 


appeared September 4th 


63, Chapman an | Hall, Ltd., L 


ndon 


be calculated | 


Fig. 8—two diameters of pipe give the same yearly 
cost, the large diameter was chosen, having in view 
the increase in loading as the system extended. The 
results obtained approximate very closely to the 
calculated losses. Thus at Elliot Colliery, during the 
morning, the calculated pressure was 69.6 lb., whilst 
the actual gauge reading was 69 lb., and the pressure 
at the generating station 72 lb. In the afternoon the 
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| figures for the same colliery were 63.5 lb. calculated, 


| sets, 50 that 


63 lb. actual gauge pressure, and 64]b. per square 
inch the pressure at the generating station. 
Integrating and recording flow meters are installed 
at each colliery, and on the main turbo-compressor 
at any time an accurate record of the 
distribution throughout the system may be obtained. 
The daily load characteristic is clearly indicated 
by the curve reproduced in Fig. 9. This load curve 


| was made up of the sum of the individual colliery 


| mudnight 


. : : 
a size of air main for a given supply could be fixed 
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meter readings; it shows the total cubic feet per 


minute and the corresponding kilowatt equivalent 
calculated on an air pressure of 75 lb. plotted on a 
time The curve has been plotted from half- 
hourly meter readings. During the early part of the 
morning, from midnight until 7.30 a.m., one of the 
40,000 cubic feet turbo-compressor units was running 
with the 6500 cubic feet electric compressor at the 
Mardy Colliery, working in conjunction with it from 
until 5.30 asm. From 7.30 in the morning 


base. 





FIG. 10—-AIR METER RECORD, 


MARDY COLLIERY 


until about 2 o’clock in the afternoon, two 40,000 
cubic feet turbo-compressor units were in operation, 
and after 2 p.m. only one. The curve is of interest, 
as it shows the relative amounts of air consumed during 
the morning peak load period, and in the afternoon 
and night shifts when a large amount of air is required 
for coal cutting, conveying rubbish into the faces, 
and for pumping work. Fig. 10 shows a typical meter 
chart taken at the Mardy Colliery. 

In Table I. figures are given which show the average 


l 
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pressures in the various pipe lines and the volume of 
air flowing at the peak period, 11 a.m., and again at 
4 p.m., when the demand has fallen. It may be 
explained that the Penallta main has not yet been 
connected through to Britannia Junction, and the 
pressures given at the last-named point are those in 
the main when the Bargoed turbo-compressor and 
the Mardy compressor are running. The same table 
shows the length and size of the main and thickness 
of the pipes and the weight per foot run. 

Before leaving the question of generation and trans- 
mission losses, it may be of interest to reproduce 
certain figures which were given by the chairman of 


electrically driven compressor. There is, therefore, 


no compressor at this particular colliery. 


Pire Line CONSTRUCTION, 

The four illustrations which are reproduced on 
page 268 will serve to show the way in which the 
large air mains are run above ground, and the means 
used to support them and to allow for expansion 
caused by changes in the temperature of the air 
within the pipes and the action of the sun’s rays. 
It will be noted that the pipes are welded together 
in very long lengths, glands and stuffing-boxes only 
being interposed at long intervals. 


Taste I. 


Particulars of air main 


Section of pype line 
For direction of flow. see arrows 
in Fig. 7.) Length 


in feet, 


inches. 


10.350 
2,100 
i380 
1,260 
660 


Penailta to Britannia Junction 

Britannia to Pengam - 

Britannia Junction to Bargoed power station .. 
Bargoed power station to Brithdir 

Brithdir to Bargoed Colliery 

Bargoed Colliery to River Junction 

River Junction to Groesfaen 


Groesfaen to Ogilvie 9.624 


9,690 
6,936 
6,420 
+, 300 
5,400 


River Junction to Elliot 

Elliot to New Tredegar 

New Tredegar to Pontlottyn 
Pontlottyn to Mardy ee oe 
Mardy to Barracks Road Level .. 


the company, Mr. Edmund L. Hann, in a paper read 
before the Empire Mining and Metallurgical Congress 
last year at Wembley, and printed in Vol. LI. of the 
** Proceedings.”” Table II. shows a comparison of the 
relative costs of producing 20,000 cubic feet of air 
at 75 1b. per square inch pressure (1) by generating 
electric current and carrying it to a point at various 
distances away, up to five, miles where the air 
would be required and there using a motor-driven 
compressor ; (2) generating by steam-driven turbo- 
compressors and transmitting the air by pipe lines, 
the size of the air mains chosen being such as to give 
approximately equal energy losses to those exper!- 
in electrical transmission. In obtaining the 
capital charges for the electrical equipment, the 
following included :—The transmission 
line or a portion of it, the necessary transformers, 


enced 


costs were 


rasie Il 


im mules 


Electrical transis 
on = Py “iw fo S00 


$4,750 


69.000 
i OOU 


509.400 62.000 


Air transmission 32,000 36.260 40,500 


Electrical 
son ee 
Air transmission 


transmis 


switchgear, generating plant, compressors and motors 
with the starters and switchgear. The electrically 
driven compressor was taken as a unit having a capa- 
city of 6500 cubic feet per minute, and was assumed 
to be driven by a synchronous motor. Three of these 
sets would be required to produce 20,000 cubic feet of 
air per minute and one as a stand-by. The transformer 
capacity, including a stand-by, was taken to be 4000 
kilovolt-ampéres, and the generating plant, including 
a proportion of spares, as a 4000-kilowatt set. The 
generating plant cost included the cost of foundations 
and buildings, also the switchgear. Boiler-house and 
boiler-house equipment were excluded, as the cost 
of these items would be identical in the two schemes. 
The compressed air scheme includes steam turbo- 
compressors with the necessary auxiliary machinery 
and 50 per cent. spares, pipe lines, 
valves and other fittings. The costs given above are 
based on prices ruling in 1920, and they would there 
be very i:nuch at the present time. 
Such reduction would not, however, seriously affect 
the comparison of the transmission losses. 

The losses referred to are energy losses, and the 
pressure drop in the air mains would be about 35 per 
cent, greater than the energy losses given. 

The figures very clearly the advantage of 
compressed air transmission for the distances under 
consideration. A particular instance may be quoted. 
A few months ago it was decided to extend an air 
main from the existing air compressor house at Mardy 
Colliery to Barrack-road Level. This was done 
with 8in. internal diameter welded steel pipes, with 
* Williams ” joints, which were taken from the colliery 
stock. 

The actual cost of the air main proved to be the 
that of erecting a compressor of suitable 
capacity at the colliery. In practice, however, 
owing to the diversity factor in the demand for com- 
pressed air, it was far more economical to run the 
main overground for 5400ft. than to install another 


transmission 


fore reduced 


show 


ame a 


Internal 


Volume of air and pressure. 


Pounds At IL acm. At 4 p.m. 


Pipe weight 


thickness 


chia. 
in Cub. ft. 


per tnin 


Cub, ft. 
per mun. 


Lb. per 
aq. tn. 


Lb. per 
aq. im. 


per 
toot run, 


4 
63 
63.3 
t4 


1500 
ooo 
3.020 
700 
480 
00 
2le 


13,500 
2.480 
21,480 
WO. 765 
49,390 
31,340 
3,730 
1,445 


Is 
Ww 
Oo» 
28 
28 
28 


27.610 
12,130 
1.400 
100 
1,450 


3.030 
2.020 
220 


00 


The pipes themselves are of lap-welded steel, with 
! 


specially formed ends to permit of a long-sleeved | 


acetylene-welded joint to be made, similar to that 
shown in Fig. 11. Practically all the air mains were 
supplied by Stewarts and Lloyds, Ltd., of Birming- 
ham and London, and the pipe connection used, and 
shown in Fig. ll, is the Stewart patented welded 
joint. In welding together pipes of such a large 
diameter it was very essential, if the joint was to be 


made properly, to raise the pipe to a height above the | 


ground which would enable the blow-pipe to be easily 


applied all round the circumference of the pipe joint. 


Failure to observe this precaution has, in other cases, 


Acetylene Welded 


Senredeccadotnors tetera 


“Te Exomeee” Seam Sc 


FIG. 11-STEWART LONG-SLEEVED JOINT. 


we learn, made the welding of a good joint 
difficult. The air mains are in many places supported 
on brick or concrete piers, which elevate the pipe to 
a sufficient height for jointing, and make it easily 
painting and inspection. 
The views given on page 268 show some of the com- 


very 


accessible for subsequent 
pleted piers, and some of the temporary wooden 
supports used while the welding process was in opera- 
tion. Where a continuous straight length of pipe 
line was encountered, it was the practice to weld 
two or three pipe lengths together on trestles, and the 
pipe was rotated as the joint was made. The welded 
section was then lowered into position and joined 








12 JOINT. 


WILLIAMS LOOSE-FLANGE 


to the last of the sections of the finished main. During 
a recent inspection of the pipe line, we were impressed 
by the excellent way in which the joints have been 
made, and the good stete of preservation in which the 
pipe system is maintained. Air leakage was remark- 
able for its absence, and the only leakage we observed 
was a very small escape at one of the gland type of 
expansion joints which are employed. 

It has been observed that the mains, on the whdle, 
tend to move at the bends rather than at the expan- 
sion joints, and the maximum lateral movement 
which has been measured on a 24in. diameter main 














on a curve of 120 deg. was 24}in. This movement is 
easily accommodated by surrounding the pipe at thy 
point of support with narrow circular steel bands, 
which rest on a steel rubbing strip placed on the 
top of the pipe support. Careful anchorage of the 
pipes at frequent intervals reduces such movement 
to a minimum. 

The variation in temperature of the air in the mains 
has also been shown to be less than was anticipated. 
An instance of this may be quoted. At the River 
Junction of the Deri and Rhymney valleys——see 
Fig. 7—-the temperature at 11 a.m. with an atmo- 
spheric temperature of 64 deg. Fah., was found to be 
84 deg. It fell to 71 deg. on the same day at 4 p.m., 
with only half the volume of air flowing and with a 
reduced atmospheric temperature of 54 deg. Th. 
greatest movement noted was in a length of 360 yards 
firmly fixed between anchor blocks, which amounted 
to 34in. at each end of a double expansion joint which 
represents an increase in length of 0.054 per cent. 

Reference has been made to the ** Williams ” 
of joint, which is generally used on the company's 
underground compressed air transmission lines, and 


ty po 


| which has been successfully employed in some of the 
: 


smaller overground mains. A drawing of this joint 
is reproduced in Fig, 12, from which it will be noted 
that the mouth of the pipe is made spherical in shape 
and a spherical washer and two rubber joints fitted. 
A disadvantage of this type of joint ts the necessity 
of lifting out the pipe endways in order to get it clear 
of the rings, whereas with the simple welded joint, 
it is quite easy to cut out a section and replace it 
very quickly. 

In general, the pipe line has, we learn, given very 
little trouble, and has proved quite economical in 
upkeep. 

The installation have described is one which 
reflects great credit on the designers of this trans 
mission scheme, and the many firms whose co-opera- 
tion has contributed to its successful completion. 
We would in conclusion express our thanks to the 
chairman of the Powell Duffryn Steam Coal Company 
Ltd., the general manager (Mr. E. L. Hann), and to 
the company’s engineers for the facilities afforded 
us in the preparation of these articles. 


we 








Iron and Steel Institute. 
No 


Iv is thirty years since the Lron and Steel Lnstituts 
held an Autumn Meeting Birmingham, and the 
only other meeting in the district was that held at 
Dudley in the very early period of the Institute, under 
Birmingham 


the presidency of Sir Henry Bessemer. 
was, it will be recalled by those who are familar with 
the history of technical societies, intimately 


aSS0 


| ciated with the formation of the Institute, and this 


year’s meeting, under the presidency of Sir Frederick 
Mills, which opened at the University on Wednesday 


| last, attracted a fairly large attendance. 


The Lord Mayor of Birmingham, in welcoming the 
Institute at the opening of the proceedings, said that 
it was peculiarly fitting that the Institute should come 
to Birmingham, a city which had a special affinity 
with the purposes for which the Institute existed. 
In that city of a thousand trades, there were, on the 
one hand, the heavy engineering branches, and, on 
the other, the lightest forms of jewellery production, 
and between those poles was a wide range of metal- 
lurgical industries which had, perhaps, been difficult 
to classify owing to the varied metals employed and 
the complex form in which they eventually reached 
the consumer. In common with other large manu- 
facturing and industrial the Birmingham 
district had been subjected to a severe strain since 
the war. The part which the Iron and Steel Institute 
could play in assisting to secure that trade rehabilita- 
tion which was so necessary to the wellbeing of the 
nation, was indeed important ; but great as was that 
part there remained much more to be done. The 
nation was faced with perplexing difficulties. Those 
difficulties were not insurmountable, but to surmount 
them it was necessary to cultivate a universal desire 
to do so. Difficulties would not be surmounted by 
merely aggravating them, and refusing to find accom 
modation on points of difference. One found in 
many quarters a disposition to play the individual 
yame, rather than to engage in team work actuated 
by a genuine desire for the good of the community as 
a whole. It was necessary to realise that the very 
fact of insisting on certain rights brought with it the 
acceptance of responsibilities. The time had gone 
by when any member of society could be allowed to 
play his own hand regardless of the consequences one 
the remainder of those who constituted the com- 
munity, and the principle must be recognised that 
no one had a right to take out more than he was 
prepared to put in for the general welfare. The nation 
had to work out its own salvation, commercially and 
industrially, and if the soul-destroying process in 
operation at the present time was to stop, steps must 
be taken to ensure the restoration of trade on lines 
that would lead to the complete reabsorption of the 
unemployed in the industries of the country. 

The President acknowledged the welcome offered 


areas, 
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by the Lord Mayor, and the meeting proceeded to the 
reading and discussion of the technical contributions. 

Much interest was aroused by the presentation by 
Mr. H. Flodin of an account of the new direct process 
for the production of iron and steel which is being 


carried out in Sweden. 


DIRECT STEEL PROCESS 
The paper describes a series of experiments in the direct 
nelting of ore by electric means, carried out at the Electro- 


chemical Section ot the Royal Technical High School at Stock- 
hold during the years 1923-25. The object of the trials was to 
wwertain whether malleable iron and steel could be extracted 
lirect and continuously 








from iron ore, and at the same time to 
duce the percentage of phosphorus and sulphur content in the 
re and coal An electric furnace was specially constructed tor 
working with a load of about 30 kilowatts 


*stablish that 


the purpose 


\ few trials alone sufficed to iron with carbon 


un 0.02 per cent. and upwards could be produced without 
diflieulty The results wert so encouraging that, on the initiative 
f Mr. G. Cornelius and Mr. A. Hammarberg, ot Stockholm, it 


ws decided to test the process thoroughly on a reasonably large 

ndustrial scale at the ironworks at Hagfors An electric 

DK) to 300 kilowatt and up te 
time of writing 114 tappings have been made 

It has been found that there i 

riron and 


Sweden 
turnece with a load of 2 was used 


no difficulty whatever in pro 


hrvertnn tee! of any destred carbon percentage at succes 


ve without interruption of the 
controlled thee 


discontimuocu 


tapping process, showing that 


“5 can be 


an the 


the proce in 
ily 


and 


ane 


manner and quite 
The 


manner 


open-h 
ontrolled 


1 proce ten 


sree tiheon contents are « me the seme 
in the open-hearth proces 

Phe} work 
imnace, and the product ix in the form of malleable iron and 
sprarble mould 


manner work 


teel 


yrOCeS direct on a mixture of ore and coal ina sit 


of being teemed into chills or other lon thee wanal 
Phe not direct as 
le} interruptions oe 


process, however, doe only 


me roa but is contimuous 
nly 

of the 
atter 


bn 


m irring 


at the moments of tapping, when the continuous feeding 


mixture of ore and coal ceases 


the 


to recomimence 
The 


that 


lnine 
operations must, of 
the furnace is fed 
corresponding to 


liatels tapping is compl “te 


COUrSE carried out in such a manner 


th the mixture of coal and ore in quantitic 





spacity of the amount of electric energy supplied for reduc 
tion and fusion 


Thee 


reduction of th 
The 
sy be compared to a fine 
bath to the bottom of 

iron constantly 


iron proceeds uninterruptedly and con 
iron particles reduced from the ore 
rain continually dropping through 
the furnace, where the 
accumulates. Practically speaking, 
moment for tapping in vary 
it 

of continuity can be 


metallic 
slag molten 
eable 
iron is in @ fit condition at any 


quantities in proportion to the rate of reduction, and is 
ily to be 
hed in any process for the production of 
s used at Hagfors in the experimental furnace are 


natite « 


imagined that a higher degree 
The raw mate 
Swedish 


and both English pit coal and Swedish charcoal 


iron 


‘ re 
\l 
produced at Hagfors have been subjected, the author is satisfied 


ter the thorough tests to which both the iron and steel materials 


that their quality is superior both to the open-hearth and the 
1 I I 





investigations have been 
there are 


products. While no scientific 
dle into the causes which make such results possible 








‘ grounds for assuming that the superiority of the product 
of this electric process is due to the relative absence of gases and 
the small amount of slag Phe process works constantly under 
‘ lusion of air, and with a slight over-pressure in the furnace 
\ttention 1 pecially directed to the low percentage of carbon 
o.02 snd it may confidently be expected that cheap stamles 

n ane momd bew the ome ingle proce will soon 
ppear on the market 

Sir Robert Hadtield sant there would be a great 


future for anv successtul process for the chrect produe 


tion of iron and steel He remembered his father 
obtaining some ore from India forty vears ago which 
he converted into a spongy tron, which was used for 
the production of crucible steel. That was one of 
the early attempts to avoid the mtervention of the 
blast-furnace with the cham of manufacturing pro 
CeSSe With regard to the process described in the 
paper, certain tensile test results were given, but it 
would be necessary in any attempt to estimate the 


value of the process to have the composition of the 
different Details of tructure were 
lacking, and it was vital to know if the material showed 
Nor did the paper 


convey exact information as to the power consump 


steels. micro also 


anv intermingled slag or silicates 
tion per ton of material produced In his own works 
the the ot 
tonnage of steel drillings had come out at 650 kilowatts 
per ol The test whether the new | 
process could be Sheftield the of | 
energy which, on the figures submitted, appeared to 
be high. It would be an advantage, any if 
specimens of the steel produced could be over | 
He understood that the president 
had had Northamptonshire ores treated by the process 
with very good results 


power consumption for melting a large 


ton molten steel. 


used in was cost 


m case, 
sent 


tor 


examination. 


Professor Henry Louis viewed the paper with the 
natural distrust of one who had had a lifelong experi 
He was familiar with the 
Siemens rotatory process for making iron direct from | 
the seventies, and had 
knowledge of other processes with which attempts | 
had been made to work on a metallurgical scale. His 
experience indicated that very good iron could be made 
by a direct process, but that a great deal of bad iron 


ence of direct processes. 


Northamptonshire ores) m 


was also produced, and information as to the relative 
quantities of good and bad metal obtained by the new 
process was essential in forming an opinion on the 
That was the crux of 
The point was not whether iron could be made by the 


subject the whole business. 
process but whether the manufacturer adopting it 
could money. The indirect of 
manufacture had become the vogue because by it 
iron and steel could be produced successfully on a 
large scale. 

Mr. D. F. Campbell said that steel of good quality 
had been produced by direct processes in France 
and California as well as Sweden fifteen years ago. 
The only question was one of cost. The price of 
electric current would be the determining factor in 
Great Britain. Even with energy obtainable at the | 
low price of .3d. per unit the fuel cost of making | 
steel direct in Great Britain would be about 67s. per 
ton. 


also make process 


and hence some of the omissions to which reference 


Mr. W. the in- 
dicating that a greater measure of success had been 
obtained in direct production than by earlier methods. 
There were grave doubts, however, whether the system 
described could be applied on a commercial scale. 
His reading of the figures was that in Great Britain 
the cost for current alone would be £4 per ton, to 
which had to be added the cost of preparing the metal 
and maintenance and other charges. The only direc- 
tion in which the process might find useful application 
appeared to be in the production of special steels. 

Mr. Ernest F. Lang said that in the early part of last 
year he was given the opportunity of witnessing at the 
Royal Technical School at Stockholm some of the 
experiments referred to. He was furnished with a 
sample of the material produced, and having analysed 
and tested it after forging into a bar, he could testify 
to its excellent qualities. That was just prior to the 
experiments on a larger scale by the Uddebolhn Com- 
the 
The quality of the 
| material was all that could be expected from the use 
| of pure materials smelted under the favourable condi- 
| tions provided by the reactions in the electric furnace, 
| and the of that 
| therefore justified. The trials at Hagfors would doubt- 
to the of the technical diffi 
culties involved in carrying out the process on some 


Simons welcomed new process as 








j} pany at Hayfors, which also demonstrated that 


| process was sound in principle. 


claims the authors in respect were 


less serve extent 


vauge 
thing like a commercial scale, and also the costs of 
manufacture as compared with those of the electric 
pig iron produced there by the Uddebohn Company. 
The only costs given related to power consumption, 
and nothing was mentioned concerning manufactur- 
ing methods and costs. The cost of the electric power 
kilowatt taken 


as the new hydro-electric power schemes in progress 


pel year was on a reasonable basis 
in the North of Sweden would provide power at a 
much lower But cheap electric power would 
be to the old established indirect 
processes with which the direct process had hitherto 


been unable to compete 


cost. 
also available 
The progress of the electric 
blast-furnace 


in Sweden was a development to be 
noted, and also the use of the electric furnace for 
refining and melting. It was clear that the new 
process was not free trom the difficulties that beset 


the commercial production of iron and steel direct 
the n other direct What 
SUCCESS had be en ache ved by direct processes during 


trom ore 1 processes. 








had been made. He (Sir Frederick) had seen the 
process in operation, and did not think that the claims 
made for it should be lightly rejected. No doubt 
much depended on the cost of electric current, and 
while in Norway and Sweden a kilowatt-year could 
be purchased for less than £2, in Great Britain the 
lowest price was about £8. If electrical engineers 
wished to assist the home steel trade, means must be 
devised of cheapening the cost of electricity for in 
dustrial If the process described in 
the paper proved to be successful, but could only be 
used when cheap electric power was obtainable, then 
it was possible the centre of the iron and steel industry 
British manufacturers would need 


requirements. 


would be shifted 
to give serious attention to the developments now in 
progress, if Great Britain was to retain its position in 
the iron and steel industry 

It the 
questions asked would have been given at the meeting, 


was hoped that replies to some of rian 


but Mr. A. Hammarberg, who was asked to deal with 
the discussion, on behalf of the author of the paper 
intimated his inteation to reply in a written con 


munication 





JUVENILE EMPLOYMENT. 


We have just received from the Willesdes Urban Distr 
Council Education Committee a report of its work duru 
the year We may recall that 
executive officer Mr. Frederick E 
over from the Ministry of Labour 


M“ ho 
taker 
administration of 


past this Committee, 


is Johnson, has 


the 





juvenile unemployment insurance, in the Willesden area 
and that it deals with the choice of employment is 
the sole authority for Willesden Amongst its duties are 
o give advice and information with regard to the choice 
of suitable employment to boys and girls under eighteen 
vears of age, to study the state and conditions of employ 
ment, to register all applications and to select applicants 
for suitable vacancies, to encourage continuance ol 
education after leaving school, to take claims for benefit 


from any juvenile who may apply therefor and various 
other cognate matters From a survey of the facts pu 
forward in the report, it 1s evident that the Committe: 
is doing really admirable work For example, we find 


that out of 702 boys who applied for work between April 


Ist, 1924, and March 3lst, 1925, no less than 467 were 
placed by the bureau, whilst of non-insured boys situa 
ions were found for 1490 out of 1824. Amongst insured 


girls, 417 applied for work and places for 279 were found, 








to non-meornbers, 











the past ten years had been due to the inventors having and amongst non-insured girls, of whom 1137 made 
. i] ‘ bI l- 
adopted the economic principles of blast-furnace epplications, 686 ware pinces y a» ie : ey p 
4 cations lo nt as four for 3042. or, m other 
practice The work of De Laval, Stassano, Harnet wn ‘. ’ — has “ se = , ~¥ awl aon cnee a , a 
, words, abou 1 7 cen ot applicants were lace L 
and Kjellin was based on the reduction of iron by work We b ~ths this result contrasts very favourably 
}carbon in an electric furnace. Cheap water power with the records of other centres. Under the agreement 
|} was an all important factor from the commercial | between the Ministry of Labour and the Board of Educa 
| standpoint tion, the Committee is compelled to display invitations t 
Sir William Ellis raised the question how, with a] partake of benefit.’ but we observe that out of the 702 
| process of the character described. it would he possible insured bows and 417 virls, only 153 and 130 respectively 
| " } tot oun " enet 
| to produce steel of varying quality received benefit, and the — 7 poe = oun " 
j cht ny © VO8 as very it ove £340 Su resu 
Professor C. H. Desch asked whether steel had been | 2a" the year was very I ~~ 
| : deserve the heartiest commendation Chev are, we believe, 
nuule from titanium ores Experiments with ores in no small measure the outcome of a scheme which wa 
of that character had been carried out by a direct pursued unofficially by the Commuttes That scheme 
process at Sheffield, and it was shown that the known as the Promise Boys’ Movement, which has rr 
presence of titanium hal a beneticial effect. For the | sulted in the building up of a solid phalanx of boys pledge I 
work at Sheffield a Greaves-Etchells furnace was | to work hard and to build up habits of citizenship and 
used, and the process was intermittent, so that | Se!-reliance It is steadily growing month by “which, = 
ke yur oO , a t “ \ ny ch, rv 
additions could be made to the metal as desired. He | ™ “ae Ae-Aes rt " wlth haracter buildin a ae a 
. . ’ ing othe v8, goes tar to wipe out e x v 
found the same difficulty as Sir William Ellis in under — Jol ‘S 1 pe - byt - = te : . de 
. he dole as the results im the repo shov 
standing how, with a continuous process as described ' 
in the paper, the necessary degree of equilibrium 
7 : | 
could be brought about. Some information as to | 
the control of the carbon would be welcomed. The |} BOOKS RECEIVED. 
experimental work at Sheffield indicated that such a | 1925-192 - 1 p 
| ( ular r 192: 026 of the Rou echnica dis 
process could only be carried out commercially in | , Gl * R . Andee. 148 West Mil 
. | Glasgqou 7laSsgoV wile nh * t 
countries where electric powel was exceedingly cheap. | str et ; 
It was necessary to distinguish between a high-tem ; , _ . 
. : | Slumir m Overhead Cond Ws London The Britis! 
perature process and the low-temperature process, by inion t ag Pe 109. Q se. i ateste almost 
re . iminium ompany, sta., » Quer ” street, 
which sponge was made. The commercial anpects | EC. 4 
of the two processes were entirely different. | } 7 | , 
, | vesiata ler s onmadon 
Mr. ©. G. Carlisle agreed with other critics as to the ; Vv , 
| .| Chapman and Hall, Ltd et, W.C. 2 
difficulty associated with the continuous operation Of | price 18s. 6d. net 
the process described. Was the reduction held back| _ : 
. : | The Public and its Utilit By W G. Raymond 
during the addition of silica and manganese, for | , 
London: Chapman and Hall, Ltd., 11, Henrietta-street, 
example He believed that sooner or later an electric | wc. 2 Price 17s. 6d. net 
furnace would be evolved which would give results | , . 
Structural Drafting and the Design of Detads By ! 
in advance of anything which had yet been achieved. | ,, . , ‘ 
. Bishop. London : Chapman and Hall, Ltd., 11, Henrietta 
Dr. W. H. Hatfield expressed regret that the paper | strest. W.C. 2. Price 25s. net 
street, » ice 25s 
lacked the details on which the technical aspects of - ; 
: Strength of Materials By E. R. Maurer and M. O 
the process could be judged. He hoped the author ; ' t 
id ; t} i of | kk 1 } Withev. London: Chapman and Hall, Ltd... ll, Henrietta 
alia » mon ing fr ‘ Ss : . - 
would realise 1 need ot bemg tran arn u UE Cg | street, W.C. 2. Price 17s. 6d. net 
complete data for the consideration of those engaged | F f the A , 
*roceedinas of t ” t n Nocé ‘ ne 
on the technical side of the industry It appeared F ae N ‘ , iat il Cog ar 
" . iquat -— wow ork : hat cal cock ‘ wi 
probable that a process of the kind described might wineers. 33 West $0th-strect. N.Y.. U.8.A 
. = Me oe > . ‘-S . . 
be utilised for the production of special high-quality ha t 4 
teel . The Industrial Ap) stions of ¢ Tar 1 By 
stecla : 
| H. M. Bunbury and A. Davidson Londo Ernest Benn 
Mr. F. W. Harbord said that experience of direct | To oe erg TT ae ae wat 
at . ® Al ‘ ( = ™ . . - « 
Processes led to the opinion that they were uncom- j ry H p 
‘ Se niecent ; TD fe r 
mercial, although some were technically quite sound. ‘ > eagle /' he P ‘aA 1924. Toront 
: | ommissvon of th ’ , f / 2 ! 
It was a question of cheap power, and on that basis | (+), con W. James. Printer to H.M. the King, Canada 
the British manufacturer was severely handicapped. | Rk ; = 
On the other band, a large de “ise oe gia Ma + ; 
n the other hand, a large demand:had arisen for | eet he OE. Meine: Miiesh: Bement > EOE. Minklanian 
very pure steels, and he thought the process described | Office. Adastral House. Kingsway, W.C. 2. Price 2s. net 
in the paper, if the claims made for it were confirmed, | P } i Hot W H a 
. racti¢c St n and , P 7 
would assist in meeting that demand. If steel ingots | ,, eee , 
| Fifth edition. By A. G. King. London: Crosby Lo 
could be produced cheaply abroad by the new process, | 0.4 and Son, Stationers’ Hall-court, E.C.4. Price 25s 
it would pay to buy the ingots to be used as scrap | yo; 
rather than to purchase pig iron. a oe ! Vol. 4, No. 1, 1925. Edited by 
Sir Frederick Mills expressed the indebtedness of | Fraser Stor; 4] j j \ 1 1925: Revis Lis 
. raise . 4 d ~ i chat A > = sue . 
the Institute to the author for preparing the paper | of Forest Officers of the British Empire London The 
which he had done rather earlier than he intended, | Empire Forestry Association. Imperial! Institute. Prices 
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Rectifiers. 
No. VILL.* 


current im a circuit can be 


a switch, it is not surprising 


SiIncE the direction of 
controlled with the aid of 
that many rectifiers have 
on that principle. There are two main types of these 
mechanically-operated rectifiers—vibrating reed and 
commutator rectifiers. In the case of the former a 
contactor consisting of a vibrating member, composed 
of magnetic material, is placed in the field of a per 
manent magnet, and is actuated by a superimposed 
alternating-current field in synchronism with 
voltage to be rectified. Diagrams of half wave and 
full vibrating reed rectifiers are given in Figs. 68 and 
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FIGS. 68 AND 69 RECTIFIER CONNECTIONS 


Obviously the function of the reed 
vibrating member A in Fig. 68 the 
circuit when the voltage is sufficiently high, and is in 
the correct direction to send the current through the 
battery and to open the circuit for the remainder of 
the alternating-current period. A full wave vibrating 
rectifier has two contacts, and a tapping taken from 
the centre point of the transformer serves as the nega 
tive terminal. 


69 respectively. 


or is to close 


The reed moves from one fixed contact to the other, | 


and thus utilises both halves of the wave, syn- 
chronism being obtained by utilising the same source 
of current for producing the alternating field as that 
to be rectified. The alternating-current field provides 
the actuating while the permanent magnet 
produces the polarising effect. 
Small vibrating reed rectifiers 
—are supplied by the Zenith Manufacturing Company, 
of Zenith Works, Willesden Green, N.W.2. The 
apparatus consists Fig. 71 of an core 
double wound transformer and a permanent horse- 
shoe magnet, arranged so that the external field from 
the transformer is at right angles to that produced by 
The reed, which is marked 


force, 


as shown in Fig. 70 


open 


see 


the permanent magnet. 


FIG. 70—VIBRATING REED RECTIFIER 


teel spring” in the diagram— Fig. 71—is arranged 
<0 that it is subjec ted to the polar ising effect produc ed 
by the permanent magnet and the alternating field 
of the transformer, with the result that the is 
caused to vibrate in synchronism with the frequency 
of the alternating-current supply. As the reed 
vibrates it makes contact alternatively through the 
contacts ¢ with one or the other of the two adjustable 
carbon and it will readily be perceived 
from the connections that an accumulator connected 


reec l 


brushes E, 


been constructed that work | 


the | 


this type is also made to operate as a full wave rectifier. 
In the type illustrated in Fig. 73, the actuating coil A 
| has a small number of turns, and its inductance is so 
| small that no condenser is necessary for compensating 
| phase displacement. In Fig. 74 the permanent 
magnet field is obtained by using a direct-current 
electro-magnet, which is supplied with current from 
the battery that is being charged. 
When the contactor makes and breaks the circuit 
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FIG. 71—FULL WAVE RECTIFIER CONNECTIONS 


at the proper points on the wave, pulsations of current 
occur in the direction ; the proper points 
of operation in the absence of a battery being 180 deg. 
apart. In practice, however, this condition is not 
attained because an appreciable amount of time is 
required for the contactor to operate. 

In Messrs. Holler and Schrodt’s to 
which we have previously alluded, the performance of 
five different vibrating rectifiers was studied. The 
rectifier A in the following table was designed for 


same 


investigation, 
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FIGS. 72 AND 73—-ALTERNATIVE RECTIFIER ARRANGEMENTS 


wireless valves, and for motor car batteries, while 


the other rectifiers were designed for delivering small 
currents, such as are needed for charging railway 





to the two lower terminals will always receive current 
flowing in the same direction. The connections are 
really the same as those for the single-phase mercury | 
vapour rectifier, described on page 138 of our issue 
of August 7th, but whereas in that case rectification | 
is obtained by means of the mercury arc, 
under consideration it is brought about by the vibra 
tions of the reed. These rectifiers are supplied for 
charging wireless and similar batteries. 

Most of these vibrating reed rectifiers to 
emanate from America, and the details of construction 
In the case of the type shown in | 


in the case | 


peel 


vary considerably ° 
Mig. 72, described in technological paper No. 265 of the 
American Bureau of Standards, an alternating-current | 
clectro-magnet is connected to the transformer seconcl- 
ary, and a condenser is used to balance the inductance 
of the actuating coil “ A,” and to bring the actuating 
current more nearly into phase with the voltage at 
the contact. By using two contacts instead of one, 
and a tapping from the centre of the transformer, 


* No. VII. appeared September 4th, 


Input 
current, 
Cc, 


Line 
No load voltage, 
loss. A.C, 


Rectifier Input 


Watts. 
sl 


Volts. Ampeéres 
io 1.2 
115 055 
115 182 
11S 115 
115 » 4 
iio 219 
lio om 
Ite iol 
lie own 
Ilo 241 
tio uo7 


Watts 


signal and track batteries. When comparing the 
results obtained it is essential to bear in mind that 
these rectifiers were designed for different purposes 
The rectifier A belonged to the type shown in Fig. 74, 
and had a fixed resistance unit to limit the current. 
The vibrating member wa’ a stiff spring rigidly 


clamped at one end and carrying a soft iron bar anil 
contact at the other end. Rectifiers B and C wer 
alike, except for the differences noted in the first 
table. They belonged to the type shown in Fig. 72, 
and had two pairs of fixed resistances to limit the 
charging rate. The vibrating members of thes 
rectifiers was a swinging armature with & spring con 
tact actuated by two electro-magnets, the permanent 
field being provided by a bar magnet. The rectific: 
D belonged to the type shown in Fig. 73, and wa 
provided with a sliding rheostat for adjusting th: 
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FIG. 74--RECTIFIER WITH D.C. ELECTRO - MAGNET 


charging current. ‘The two values of current output 
given in the second table were the maximum (.51 
and the minimum (,074), values obtained by adjust 
ment of the rheostat. The vibrating member was 
supported in the field of a U-shaped magnet by means 
of a stiff spring clamped at one end. The rectifier F 
belonged to the type shown in Fig. 72, and was pro 
vided with a rheostat for adjustment of the current 
The vibrating member in this case also consisted ot 
a stiff spring firmly clamped in the field of a U-shaped 
magnet. Variation in the distance between th. 
contacts and slight adjustment of the vibrating 
members could be made to obtain sparkless opera 
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FIG. 75-METHOD OF MEASURING OUTPUT & EFFICIENCY 


tim. All the vibrating rectifiers tested were 
vided with fixed or variable resistances for limiting 
the charging current. In all the tests the output was 
measured at the terminals of the rectifier to which the 
battery was connected, and the efficiency therefore 
increased as the resistance was reduced, as shown in 
the case of rectifiers D and E for currents obtaimed 
with minimum and maximum resistance respectively 

Reliability and maimtenance requirements are otf 
prime importance, but determination of these factor 
would require tests extending over a long period. 
The tests were limited to the 


electrical performance with a reasonable range of 


pro 


under consideration 
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voltage, 
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Output 
current, 
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conditions of line voltage, frequency and battery 
voltage. Energy efticiency is not, of course, of great 
importance in the operation of these rectifiers in which 
the power concerned is comparatively small, but it is 
not without interest. With the arrangement shown 


in Fig. 75, the energy efficiency was readily deter- 
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mined from the input indicated by the wattmeter, 


and the power output, 7.e., the product of the battery 


voltage and the charging current. 
results of the tests is in 


given the second table for 


the five rectifiers operated under the conditions of 


working specified by the manufacturers. The no 
owl losses were indicated by the wattmeter shown 
nN ig 7 , Ww hen the baitery Was clisconne ted from 
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FIGS. 76 AND 77--ACTION OF THE CRYPTO RECTIFIER 


the rectifier. The results for one cell in the cases of 
rectifiers B, C and E were obtained with the cell | 
onnected to the “track’’ terminals—that is, in 
eries with a different resistance and on a different 


transformer tapping to that used in the case of the 
ignal batter! 

The 
13 per cent 


es composed of five or six cells. 
A the efficiency, 1.€., 
of the large no-load loss of 30 


rectifier has highest 


im spite 


EE 








FIG. 78—-COMBINED RECTIFIER AND TRANSFORMER 
watts. This is probably due to the low I?R loss, which, 
in turn, is attributable to the low resistance necessary 
The effici- 
having adjustable 

the 
As there is no appreciable phase displace 
ment between the input voltage and current, the low 
power factor is due to wave distortion. 


io limit the current to about 5 ampéres. 
of the D and EK, 


resistances, increases 


rectifiers 


ences 


naturally as 


resistance 
reduced. 


No measure 





FIG. 79 -RECTIFIER SWITCHBOARD 


A survey of the 


1s | 


58 cycles per second, 
however, were more nearly independent of frequency 


| In the case of rectifier D the efficiency was found to be 


variations 


25 per cent. below and 


| 
| practically of 


from about 45 to 66 cycles, or 


independent in Trequency 
above the 


all the 


increasedl somewhat 


10 per cent rated frequency of 60 eycles 
the 
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F1G. 80 SWITCHBOARD CONNECTIONS 
| 


the effect of reducing the line voltage obviously being 
the same as that of the battery 
When, however, the voltage is too low the alternat- 
ing-current field becomes too weak to maintain the 


increasing voltage. 


vibrator in action, and the apparatus ceases to rectify. 
jin the case of B, C and E the 


rectifiers 
| efficiency was obtained at a battery pressure of 15 


maximum 





FIG. 81—CRYPTO RECTIFIER 

| volts and at 12 volts in the case of rectifier D. The 

| rectifier A operated on a very short range of battery 

| voltage, it designed for a 6-volt 

| battery, and at this voltage its efficiency was high. 
An essential difference between the operation of the 

vibrating reed and the electrolytic and 


ionised gas rectifier is that the latter respond instantly 


being specially 


| 


rectifier 


FIG. 82—CRYPTO RECTIFIER FOR 


ments were made of the phase angle and the copper | to the reversal of current, whilst the former requires 


the no-load losses in the 
table representing practically the core losses of the 


loss of the transformers, 
transformers. 

Messrs. Holler and Schrodt show that the range of 
frequency over which rectifier A operates efficiently 
is very short, and it ceased to rectify altogether at 








an appreciable time to do so. The longer time required 
by the vibrating type to respond to the reversal of 
voltage does not, however, lower its efficiency, because 
in either type the charging current cannot flow until 
the impressed voltage equals the battery voltage. 
This interval of time, while the impressed voltage is 


All the other rectifiers tested, 














less than the battery voltage, is made use of by the 
vibrating member in travelling between the contacts, 
which must he adjusted to close and at the 
instant that the reaches the 
battery voltage. the primary 


open 


impressed voltage 


The wave forms of 


current ondary voltage and the rectified currents 
are given in Messrs. Holler and Schrodt’s report on 
their investigation There is no leakage or capacity 


effect in these rectifiers when operating under their 
rated conditions. Leakage current was, however, found 
the differed from 50 
second and when the battery voltage was too high. 
The performance of a rectifier of this type at different 


when frequency cycles per 


frequencies depends upon the relation between the 
natural period of the vibrator and the frequency of the 
impressed alternating-current voltage. This matter 
Messrs. Holler and Schrodt consider in det iil, but we 
will pass on now to a well-known make of commutator 
rectifier. 

The Crypto rectifier made by the Crypto Electrical 
Company, of Acton-lane, Willesden, N.W. 10, consists 
of a synchronous motor which is run on the alter 
nating-current supply which also feeds a static trans 
former, the alternating current from the secondary 
winding of this transformer being converted into uni 
eurrent by of commutator 
mounted on the shaft of the synchronous motor. The 
commutator consists of two copper parts, separated 
Four brushes bear on the 
is led into 


directional means a 


by two insulated sectors. 
and the alternating current 
the commutator by way of two opposite brushes, 
whilst the direct current is drawn from the two other 
brushes. It evident that if the e 
revolving at synchronous speed, as governed by the 
frequency of the supply, the current at one instant 
will flow as indicated in Fig. 76. When, however, the 
commutator has moved through 180 electrical degrees 

in this 90 actual -the alternating 
current will have reversed and will flow in the direction 
indicated in Fig. 77, but in the current 
drawn from the second set of brushes will be in the 
same direction, and from these brushes a direct-current 
supply is obtained. 

The synchronous motor is self-starting and can be 
switched directly on to the line, the requisite starting 
torque being obtained by a special starting winding 
which is cut out of circuit automatically by a centri- 
fugal switch incorporated in the rotor. In order to 
make the apparatus as complete and compact as 
possible the lower end of the motor is sometimes 


commutator 


ymmmutator 1s 


is 


case degrees 


both cases 


mounted on legs and the transformer is mounted 
below the motor, as shown in Fig. 78. 

For use with these rectifiers a switchboard is sup- 
plied, as shown in Figs. 79 and 80, the latter indicating 
the manner in which the rectifier and switchboard are 
connected. All the necessary regulation can 
obtained by means of the series regulator on the switch- 
board, but if for any reason it is necessary to reduce 
the current to an exceptionally low value or to charge 
a small number of cells, it is possible to reduce the 
voltage by utilising an additional tapping on the low- 
tension side of the transformer. The machine is made 
in the smallest giving an output of 
15 volts 5 ampéres; the next size has an output of 


be 


several sizes, 


16 volts 10 ampéres, while the large machine, which is 
supplied mainly for cinema are lighting, gives 60 volts 
The smallest machine, giving 5 amperes 
runs for five hours with a consumption 


70 amperes. 
t 15 volts, 
unit 


a 


of one The three machines are shown in Figs. 


CINEMA ARC LIGHTING 


78, 81 and 82, the latter being the large machine 
suitable for cinema work. It will be noted that in 
the case of the smaller rectifiers the commutator is 
mounted directly on the motor shaft, whilst the com- 
mutator of the large rectifier is mounted on a separate 
shaft, which is directly coupled to the motor. The 
outer end of the commutator shaft is supported by a 
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third bearing mounted on the common bed-plate. An 
intermediate bracket is also provided so that a pro- 
tecting band can be made to cover the commutator 
and brush gear. 








The Launch of H.M.S. Nelson. 


Few naval launches we have witnessed have 
attracted more technical or public interest than that 
which took place on Thursday afternoon, the 3rd 
inst., when the new battleship H.M.S. Nelson was put 
afloat at the Naval Construction Yard of her builders, 
Sir W. G. Armstrong, Whitworth and Co., Ltd., 
High Walker-upon-Tyne. This notable yard pre- 
sented an animated appearance that afternoon, for 
a large and distinguished company of guests had 
accepted the invitation of the Admiralty and the 
builders to witness the launching ceremony. An 
aeroplane circling overhead paid the tribute of a 
younger defence service. It was at 3.40 that the 
time-honoured religious ceremony which asso- 
ciate with the launch of a naval vessel was begun, and 
at 4.10 exactly, when the tide in the river was at the 
full, Dame Caroline Bridgeman, the wife of the Right 
Hon. William C. Bridgeman, First Lord of the 
Admiralty, gracefully performed the naming cere- 
mony, and by pulling a lever set in motion the 
hydraulic rams which were to assist in starting the 
hull on its way down the slips. After the last checks 
had been removed the vessel, however, hesitated to 
move for several minutes, then after a few seconds she 


we 


from the air or from the sea than any other warship 
afloat. 

A luncheon took place after the launch. 
presided over by Mr. Saxton W. A. Noble, director 
of Sir W. G. Armstrong, Whitworth and Co., Ltd., 
in the unavoidable absence abroad of Sir Glynn H. 
West, the chairman of the company. After the loyal 
toasts had been honoured Mr. Noble gave a very 
cordial weleome to Dame Caroline Bridgeman, who 
replied to the toast “‘ Success to the Nelson” in a 
short clear speech, in which she referred to the high 
example of Nelson to the British Navy. Dame 
Bridgeman expressed the hope that the vessel she 
had just launched would prove to be the embodiment 
of all those great qualities which have made the 
British Navy what it The First Lord of the 
Admiralty, who also spoke, referred to those persons 
who might be so misinformed as to imagine that in 
launching the Nelson we were starting new competition 
in naval armaments. He rightly pointed out that the 
Nelson and her sister ship the Rodney were provided 
for under the Washington Treaty, and that when com- 
pleted they would place four, and not two, of our 
existing battleships out of commission. Referring 
to previous vessels which had borne the name of 
Nelson, he recalled the first H.M.S. Nelson, which 
was built at Woolwich in 1809. Fifty years later she 
was converted into a screw-propelled vessel, while 
in 1867 she went out to Melbourne as a training ship 
and did not retire until her ninetieth year. The 
second Nelson was launched at Govan in 1876 and 
was reconstructed in 1894. She also became a train- 
ing ship and was stationed at Portsmouth from 1901 
to 1910. The third ship bore the name of Lord Nelson, 


Is. 


It was | 


was occupied and much of its fine shipyard plant and 
equipment was closed down. He further made 
reference to the pleasure the firm felt in being asso- 
ciated in this important Admiralty contract with the 
Wallsend Slipway and Engineering Company, Ltd., 
as the machinery contractors under the personal 
guidance of Mr. Andrew Laing. 

It may be stated that the sister ship to the Nelson, 
the Rodney, is now approaching the launching con 
dition at the Birkenhead yard of Cammell Laird and 
Co., Ltd. It is hoped that this second battleship 
will be launched either at the end of the present year 
or early in 1926. 

Accepting as accurate the report that the battle 
ships Nelson and Rodney will each carry nine I6in 
guns, it is of interest to survey the strength of the 
British Fleet in heavy artillery before and after the 
completion of these vessels. At the present date a 
total of 197 heavy guns is distributed among twenty, 
eight battleships, battle-cruisers, monitors and sub 
marines, including 106 of L5in. calibre, 88 of 13. 5in.. 
and three of 12in. Upon the completion of the two 
* Nelsons ” and the consequent withdrawal of fou 
older battleships, the total number of guns will be 
reduced by twenty-two, as eighteen I6in. will take 
the place of forty 13.5in. mounted in the * King 
George V.”’ class. It will observed that only 
three 12in. are now left in the Navy, one weapon of 
this calibre being mounted in each submarine of the 
*‘M”’ class. The transition to guns of greater weight 
began in 1912, with the completion of the Orion, 
mounting 13.5in. All preceding ships—-excepting the 
obsolete ‘* Royal Sovereigns ’’—carried 12in. guns 
On the outbreak of war we had afloat 25 


he 


256 guns of 











started and gathered speed. After breasting the water 
she was brought up well within her own length by the 
chains attached to the shore drags. The illustration 
above shows the Nelson just after entering the water, 
and it gives some idea of her general appearance as 
regards hull and superstructure. 

The keel of the Nelson was laid on December 28th, 
1922, and, according to Sir Eustace Tennyson 
d’Eyneourt, more than a year will be required to 
complete her. As yet no complete official figures with 
regard to the vessel’s dimensions other than the follow- 
ing have been published : 

7O02ft. 

106ft. 

30ft. 
About 35,000 tons 


Length at water line 
Standard beam . . 
Mean depth. 
Displacement 
official reticence is also maintained with regard to 
the main armament and the new disposition of the 
armoured protection. It is generally understood, 
however, that the armament will approach closely to 
the maximum limits imposed by the Washington 
‘Treaty, follows :—Nine 16in. guns 
in triple turrets, twelve 6in. in twin turrets, 
and anti-aircraft defence. The disposition of the 
principal armament and the vertical and horizontal 
armoured protection will embody the lessons which 
were drawn from the experience gained during 
the war. There is no doubt that the general 
appearance of the Nelson—as shown by our illus- 
tration—differs somewhat from that of her pre- 
decessors. It is probable that the machinery and 
funnel will be placed further aft, whilst the familiar 
tripod mast has been replaced by a control tower in 
which will be accommodated the bridges, chart 
houses and gun control stations. It is claimed that 
the new battleship will be less vulnerable to attack 
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THE LAUNCH OF H.M. BATTLESHIP NELSON 


and she was launched at Jarrow in 1906. After an 
honourable career in the Mediterranean and the 
Dardanelles as flagship to Admiral De Robeck she 
was in 1921 scrapped under the Washington Treaty. 
Mr. Bridgeman referred to the long existing connec- 
tion between the Admiralty and the Armstrong firm. 
It was, he said, about seventy years since Armstrongs 
first supplied the Admiralty with guns, and forty years 
since the firm built its first British battleship. 

Sir Eustace Tennyson d’Eyncourt, the designer of 
the new battleship, replied on behalf of the builders. 
The Nelson, he said, was ordered by the Admiralty 
towards the end of 1922, but her construction had not 
proceeded far before the unfortunate labour dispute 
of 1923, which lasted from April to November, took 
place, and delayed the work by fully that time. 
She had, he remarked, been less than two and a-half 
years in building and it was hoped to finish her in a 
year or a little more. Great Britain, Sir Eustace 
pointed out, was the only signatory nation to the 
Washington Treaty which was allowed at present to 
build a capital ship, so that the Nelson was one of 
the only two battleships building in the world at the 
present time, the other being the Rodney, which was 
under construction at Birkenhead. Armstrong, 
Whitworth and Co., Ltd., had the distinction of 
having launched the last vessel built by a private yard 
previous to the Washington Treaty and also the first 
vessel under that agreement. The shipbuilding 
connection of the firm with the Admiralty had 
existed for very many years, and the Nelson was the 
hundred and second war vessel to be launched Tor 
the British Navy. ‘There was no doubt, Sir Eustace 
added, that the order for the Nelson had proved a 
godsend to the firm and to the Tyne generally. At 
that moment only one of the firm’s twelve building slips 


12in. and 152 of 13.5in. calibre. No less than sixteen 
different marks of the l2in. gun were introduced 
into the naval service, ranging from the 35-calibre 
model mounted in the “‘ Majestics ’’ to the 50-calibre 
piece with which the St. Vincent and later ** Dread- 
noughts ” were armed. For more than twenty years, 
in fact, the 12in. was the standard battleship gun in 
alinavies. It is still the heaviest weapon in the Italian 
Fleet, and several French and American battleships 
are armed with guns of this calibre. 








STANDARDS FOR ROLLER CHAINS AND 
CHAIN WHEELS. 

A NEW specification issued by the British Engineering 
Standards Association gives standards for two types ot 
chain—** Long pitch ” and “ short pitch,” with two widths 
of chain and chain wheel for each type. 

The specification has been based upon a report pre 
sented by the Association of British Driving Chain Manu 
facturers, which has co-operated throughout in its prepara- 
tion. It includes a table of dimensions for the roller 
diameters and widths for chains having pitches from jin. 
to 3in., formule for calculating the profiles of the teeth 
of the chain wheels, and complete dimensions for cutters 
for producing the teeth of the wheels. A table giving the 
pitch diameters for chain wheels having from 9 to 100 teeth, 
is also included. A standard method of measuring the 
lengths of chains is given, together with the tolerances 
allowed on the nominal length. 

In accordance with the present practice of the Associa- 
tion approximate equivalent metric dimensions are in 
cluded for the convenience of users in countries in which 
the metric system has been generally adopted. 

Copies of the publication (No. 228, 1925) may be obtained 
from the B.E.S.A., Publication Department, 28, Victoria- 
street, London, S8.W. 1, price Is. 2d. post free. 
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Railway Matters. Notes and Memoranda, Miscellanea. 
One of the members of the recently appointed Coal THe port of Caen, Normandy, is being improve <l so that Derosits of mercury have been discovered at Batang 


Commission, General Sir Herbert Lawrence, is a director 
of the London, Midland and Scottish Kailway, and was a 
director of the Midland until it was made part of the larger 


concern 


In May of 1913 the number of accidents to men in the 
Swindon Works of the Great Western 
Last May the number of accidents 
This reduction of 17} per cent. is due, 


per million man-hours 
was 32 per million 
claims the Great Western Railway Magazine for September, 


to the “* Safety "’ movement in railway workshops 

An Irish correspondent of the Manchester Guardian 
reports a movement of the Irish Motorists’ Union and 
Transport Dey ‘lopment Federation, with the object of | 


linking up road and railway transport and for the creation 
of Free State Ministry of Transport to work i 
operation with the Government of Northern Ireland in 


a n co 


transport affairs 

ur Great Western Railway Company obtained powers 
last to extend its Pwitheli to Nevin and 
Aberscoh, in the Lleyn peninsula. Owing to the financial 


year line from 
outlook, the scheme has not yet been proceeded with, but 


the company has now purchased the business of the Nevin 


Omnibus Company, which, it is interesting to note, was 
founded by the Cambrian Railway, but was taken over 
by the omnibus company thirteen years ago 

On June 16th, 1922, owing to want of care by the driver 
of the road vehicle, a motor van was run down by a Great 
Western light engine on a level crossing over the lines 
belonging to the Swansea Harbour Trust The imquiry 


revealed an old-standing dispute as to the erection of a 
. 

it’ that the Western 

took over the property of the Trust, and it is now announced 


that Hitt be the 


bridge place Subsequently Creat 


a bridge, wide, 1s to erected by railway 


COMpPaAny 


off the number of rail 
according to the census just published as a 

Oftic publication, price 3s., to 
On March 25th, 1922, it was 676,802, and in 


each subsequent March, including the week ended March 


le falling busine 


wa 


srire the in 8, 
servants, 
Stationery continues 


Increase 





28th, 1925, it was 681,788, 700,573, and 702,062 respec- 
tively As showing the effect of the eight-hours’ day on 
railways, it may be observed that on December 3]st, 


1913, the number emploved was 643,135. Moreover, the 
latter number included those employed on the railways of 


Ireland 


ne Return of Railway Accidents and Casualties “ for 


1924 appeared as a Stationary Office publication last Satur 


day, price Is. td lhe figures call for no comment, as in 
every respect save two they are about average values. One 
exception is that twenty-four passengers were killed in 


train accidents, which is not only higher than in the previous 
four vears shown in the return but the highest since 1915 
The other 
vear the 
the very 


was that owing to the wet weather last 
the to 
which twice 
1903 


feature 
ot 


high figure 


flooding of way rose 


s . 


CASES permanent 
has only 


131 


of 7 we find 


exceeded during the century in 


Ivl2 


been 


present 
and SO on 
Lr 


tation 


at a London 


killed 


his us 


AYER recently goods 


whilst 


ATE! was 


carrving out ual work on a siding 
It appeared from the evidence given at the coroner's inquest 
that the man and his mate were at first protected by the 
The last 
ctrawn, without anwnotice to the two men, to go and protect 


usual look-out man named was, however, with 


another which was working a more dangerous 


ganyer said that the deceased was working 


any 

The 
on a siding which was rarely used between nine and eleven 
o'clock the the 
happened His gang, moreover, was short-handed owing 
to the 


position 


in morning, during which time accident 


electrification of the line 


12th, 1925, Government of the Republic 
confirmed the ot the 
Railway line, submitted by the Minister 
ommunications The total length of the 
60 kiloms., the State, through the 
of Ways and Communications, will carry the 
The railway will connect Parnu 
Pernau), which is an important port the West 
of Estonia serving rich timber and flax areas, direct with 
the capital Tallinn | val), vid Eidapere and Lelle, thus 
establishing the between the two 
The preparatory work has already been completed, and 
the construction of the new line will be started shortly 


On August the 


of Estonia schernne construction on 


Pirnu Eidapere 
Wavs and ( 


railway 


ol 
new und 
Ministry 


construction 


is 
out 
new 


on Coast 





shortest route towns, 


Tue Scottish Railway Shareholders’ Protection Associa 
tion has issued a circular making what, at first sight, seems 
a good port. Attention is drawn to the fact that whilst, 
during the period of control, railwaymen’s wages were 
increased according to the cost of living scale, the share 
holders were not treated similarly but were paid only the 
receipts as in 1913. Whilst that may be it has 
to be remembered that the lines, rolling stock, &c., were 
maintained at the higher cost of labour and material with 
any charge to the shareholders and, the 
companies were given the sum of sixty million pounds 
which the Railways Act, 1921, specifically said could be 
devoted to, among other things, the payment of dividends. 


net 80, 


out moreover, 


In the Great Western Railway Magazine for September 
Sir Felix Pole, in his usual general manager's message, 
alludes to the instructions given by the National Union 
of Railwaymen that in the event of the coal dispute coming 
to a head on August Ist its members must not handle any 
traffic. After saying that the railway 
attitude in regard to trade unionism is that it has consist- 
ently endeavoured to be impartial and that every man has, 
of course, a perfect right to belong to a trade union and 
the right also, if he chooses, to withdraw his labour, the 
message proceeds to say that railway companies are con- 
stituted under special Acts of Parliament, which impose, 
among other obligations, that of not showing preference to 
one customer as against another, nor of discriminating 
hetween different classes of traffic. If employees were to 
obey a notification to refuse to handle certain traffics, they 
would automatically break their service contracts, and 
place themselves in a very serious position, while the com- 
pany would be obliged to obtain other labour to fulfil its 
obligations 


coal company's 


tailway was 38.75 


it can accommodate vease!s of 7500 tons 


W HAT is claimed to be one of the largest steam condensers | 
Westinghouse | by 


built has recently been completed by the 


| Electric Company, of America, for the new Richmond 
| Station of the Philadelphia Electric Company. It has | 
a cooling surface of 70,000 square feet 

SictinG has given much trouble at the Camperdown | 


Works of the Durban Waterworks, on the Umlaas River 
and in twenty-three years the loss of capacity has amounted 
to no less than 6.85 per cent. of the original capacity. 


Much of the silt is of an argillaceous nature, and irremove 
able by anv practical expedient 
AN 18in. water main, 1400ft. in length, was recently 





successfully pulled into place across the bed of the First 
Narrows at the to Vancouver Harbour. The 
pipe, together with cables and tac kle, weighed 330 tons, 
and the entire operation was completed in about twelve 


entrance 


hours. The actual time the pipe was in motion was sixty 
nine minutes 
Tue value of the pyrotannic acid method for the quanti 


tative determination of carbon monoxide in blood and in 





lair, by means of which dangerous occurrences of this 
| insidious poison-gas may be detected much more quickly 
| than by methods previously used, is again emphasised 

by the American Bureau of Mines of the Department of 


Commerce Details of the pyrotannic acid method are 
given in Technical Paper 373, copies of which may be 
obtained from the Bureau of Mines, Department of Com 
merce, Washington, D.( 

In the course of a paper read before the American Electro 
chemical Society, Messrs. C. T. Thomas and W. Blum 
said that samples of sheet steel were nickel-plated under 
various conditions of preparation and were subsequently 
tested in the ferricvanide, intermittent immersion, salt 


tests The results indi 


cate that all nickel coatings are porous and that the only 


spray and atmo pheric corrosion 


practicable method of reducing the porosity and increasing 
the protective value of the nickel is by the use of relatively 
thick coatings, preferably not less than 0.00l1in 


Descrisine the ravages of dry-rot in 
| Engineering News-Record says that beside wood, other 
| building materials also take the infection. Asphalt shingles | 
land building papers may be destroyed Tarred roofing 


Nail kegs opening show dense mats of fungus 
threads the of hardware 
found heavily matted by the growth, both within and with 
It is often known to invade valuable electrical instru 
to discolour and 


k wire fencing, 


may 


covering nails joxes may be 
out 

ments, stored documents and stationery, 
warp cement asbestos shingles, and to attas 
which it depreciates in sale value apparently by its acid 
inising coat In fact, almost anything 


in contact will be deteriorated 


action on the galy 


with which it may come 





Australian Commonwealth Engineering Standards 
decided l That 230 volts should 
adopted as the standard pressure at consumers’ terminals. 
(2) That the 


Tut 
Association 





has be 


standard voltage for new high and extra high 


; pressure systems and installations shall be as follows :- 
12200. deaoo: LTLOooOo: 22.000. 33.000 44.000: 66.000: 
88,000 ; 110.000; 132,000; but that 2200 volts shall only 


| be used in systems other than public supply systems, and 
| ) 

where special circumstances warrant the adoption of a 
(3) That the standard frequency 


current supply shall be 50-cycles provided 


voltage lower than 6600 
for alternating 
that a frequency of 25-cycles may be used for special indus 


tries for which the advantages of the lower frequency are 


such as obviously to outweigh other consideraions. 
ACCORDING to a note in the Chemical Trade Journal 
some American investigators have found in dinitroresor 


cinol a new reagent for copper, iron, and cobalt in quanti 
tative analysis The reagent is used as a freshly prepared, 
hot, aqueous solution,which is clear and has a brown colour. 
In the of 


dark brown colour or a brown precipitate with cupric salts, 


presence sodium acetate, this solution yields a 
a green colour or precipitate with ferric salts, and an orange- 
red colour or precipitate with cobaltous salts. This re- 
action will detect the presence of the following amounts of 
metal in l ec. of the solutions of their respective 
salts :—Copper, 0.0040 milligram ; iron, 0.0035 milligram ; 
cobalt, 0.0033 milligram. Cadmium and aluminium salts 
do not 
and nickel may yield colours or precipitates. 


each 


interfere with the reaction ; but salts of chromium 


AccorpING to information received by the United States 
Trade Commissioner at Johannesburg, an air route will 
soon be established between Leopoldville and Elizabeth- 
ville in the Belgian Congo. 4 special aeroplane designed 
for use in that region has been built for the Belgian State- 
aided Aerial Transport Company. It is equipped with 
three engines, and is designed to eliminate the risk of com 
pulsory descents through engine failures. The machine 
will be employed in regular services, carrying passengers, 
mails and goods to and from remote tropical stations. At 
the present time it takes forty-five days to cover the 1200- 
mile distance Leopoldville and Elizabethville, 
but by the proposed new service the journey will be covered 


hetween 


in two days. 
machines to be in communication with aerodromes during 


The plans of the company provide for the 


the whole flight by means of wireless telephony. 


and slow-bend tests on notched 
American Bureau of Standards 
by Mr. 8. on some non-ferrous alloys and 
steels, in whether the siow-bend teat 
may be used as a substitute for, or as a useful addition to, 
The tests were made in an Izod pendulum 
type impact of 120 foot-pound capacity and a 
Humfrey machine 100 foot-pound 
capacity, on the cantilever beam type specimens, having 
10 by 10 mm section. 
on the impact and on the slow-bend values was also studied. 


COMPARATIV} 
made for the 
N. Petrenko, 


order to determine 


impact 
bars were 


the impact test. 
machine 





slow-bend of about 


hari, on the west coast of Sumatra 


is to be established at Oldham 
formed 


An artificial silk factory 


a company to be about 


£400,000 


with a capital of 


Tue Roneca to 
be Director of Gas Administration as from September Ist, 


to Mr Hone 

THERE are now 360 electric steel furnaces in the United 
States, 150 in Great Britain, about 100 in Germany, 70 
in France, 50 each in Italy and Sweden, and 40 in Canada 


Ir to the of approved manu 
facturers used by the Egyptian State Railways in sending 


joard of Trade has appointed Mr. J. F 


in 


SUCCESSION 





is intended revise list 


out invitations to tender Applications for inclusion in 
the new list should be sent to the General Manager before 
October 15th. 


A 2-7Ton electric vehicle rex ently left Boston at 7 a.m 
on a Monday morning and was delivered at 12 noon the 
following Wednesday in Newark, N.J 
mileage was 84, and 1600 kilowatt-hours were consumed 
The truck at Worcester Springfield 
boosting and charging. 


Che average daily 


stopped and for 


Tue Maidstone Council has accepted the tender of Holk 
way Brothers, at £49,341, for the widening of the High 
street bridge. The Ministry of Transport is to contribut« 
a third of the cost, and the Rochester Bridge Wardens are 
also making a substantial grant. The work is to be don 


within eighteen months 


- 
| States and sold in 1924 for use by domestic industries has 


been reported to the Bureau of Mines as follows 
6.683.045 kegs of 25 1b. each of black blasting powder, 


THE quantity of explosives manufactured in the United 


55,134,151 Ib. of permissible explosives, and 273,323,178 lb 
of high explosives other than permissibles 

AmonGe the water power schemes which are being 
developed in the Punjab, one of the most important is 


Mandi, where 177,000 kilowatts 
nerated in three One of the fall« will 
The power will be used largely for 


that on the river Uhl, at 
to be 
1200ft 





stages 


ire 
be 





draining 


! ,| land waterlogged by irrigation 
Alabama, the 


Ir is reported from Berlin that the Saechsische Gleit 
bootverkehrs Gesellschaft to put gliding 
boat into service between Dresden and Saxon, Switzerland 


intends a fast 


may be rotted at the ends in contact with a decayed floor. | The vessel will be driven by a large aeroplane propeller, and 


in spite will glide along the water at a maximum 
rate of to 70 kilome 
18 to 20 centimetres of water 


of its size, 


60 kiloms an hour, drewing only 


ELEVEN transformers of 5000 kilowatts each are being 
installed by the Brisbane City Electric Light Compan at 
its Bulimba 
to step-up the pressure at Bulimba for the North and Sout! 
Brisbane electric supply. Energy will be stepped up at 
the from 5000 volts to 33,000 volts 
and stepped down again in the sub-station to 5000 voits 


generating station at They are to be used 


generating station 


THE Wey mouth Corporation is considering an extensive 
scheme for the development of the port, which has arisen 


out of the steady increase in traffic with the Channel Islands 


both in passengers and goods The proposed sche 
which provides for additional wharves and warehouses 
and other accommodation, is being considered by the 
Corporation in consultation with the Great Western 
Railway Company. 

His Majesty's Consul at Osaka—Mr. W. B. Cunningham 

reports that arrangements are being made by the 
Kwansai Western Japan Branch of the Electrix Asso 


ciation of Japan for an electrical exhibition on a consider 
able scale, which is to be held at Osaka from March 20th 
to May 3lst, 1926. Applications for space are to be sent 
in by December 30th next, and should be addressed to the 
Office of the Exhibition, care of Denki Kvokwai Kwansai 
Shibu, Dojimanaka 2 chome, Kita-ku, Osaka 


India and 
to 


Tue tonnage of vessels entered into British 
cleared outwards with from v 
countries and British during the of 
June last amounted respectively to 568,000 and 718,000, 
as against 564,000 and 734,000 in May, 1925, and 517,000 
and 680,000 a year ago. 
cleared from British India during the three months ending 
June was 1,706,000 and 2,167,000 respectively, as compared 
with 1,701,000 and 2,115,000 in the same period last year 


cargoes and loreign 


Possessions month 





The tonnage entered into and 


From the income of the R 38 Memorial Fund a sum of 
twenty-five guineas will be offered as a prize for the best 
paper received by the Royal Aeronautical Society on some 
subject of a technical nature in the science of aeronautics 
Other things being equal, preference will be given to papers 
which relate to airships. The prize is open to international 
Intending should their 
names to the secretary of the Roval Aeronautical Society . 
7, Albemarle-street, London, W. 1, on or before December 
3ist, 1925, with in regard to the pro 
jected scope of their papers as will enable arrangements to 
be made for their examination. The closing date for the 
receipt of papers will be March 31st, 1926. 


competition. competitors send 


such information 


AN interesting development, so far as low-temperature 
Tron and 
Barnsley, at the 
One of the largest 
Germany 


distillation Is concerned, has, according to the 
Coal Trades’ Review, taken place near 
works of Sensible Heat Distillation, Ltd 
colliery lignite 

dispatched to Yorkshire about 25 
content of 15 per cent. 


groups producing in recently 


tons, with a moisture 
This coal was sent over with a view 
of running it through the retort owned by this company 
& N. 
took place over three days recently, and the results obtained 
are stated to be ahead of anticipations. The final residue 


under the system known as the L. Trials 


process, 





The effect of the shape of notch | the Continent and in Australia, for the purpose of 


was of a high quality, and the by-products obtained o 


considerable value. It is now proposed to erect plants on 


tilling brown coals, and it is believed this the first 


18 


The slow-bend test gave values lower than the impact for | occasion on which prominent German coalowners have 


non-ferrous materials and higher than the impact for 


steels. 
bend values are greatly affected by the radius of the notch for coal distillation at low temperatures 








but are little affected by the net thickness of the specimen. | 
For tough materials the opposite is true 


come to this country to conduct trials and to adopt a 


For brittle materials the impact and the slow- | process which has been entirely developed in this country 


It 


is claimed 


that metallurgical coke can be produced by this process 
at a very low figure 
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CHINA.—KeLLY anp Watsn, Limited, Shanghai and Hong 
Kong. 


EGYPT.—Camo Express Acency, near Shepheard’s Hotel, 


Cairo 
FRANCE,.—Boyveav anp Cuevitiet, Rue de la Banque, Paris. 
CHAPELOT AND Cie., 136, Bld. St. Germain, Paris. 
BELGIUM W. H. Smrra anp Son, 78/80, Rue du Marché-aux 








Herbes, Bruxelles, and 44, Rue Joseph Il., Ostend. 
INDIA 4. J. Compripare anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay: Tuacker, Sprxk anv Co., 
Caleutta 
riALY MAGLIONI AND Srrini, 307, Corso, Rome FRATELLI 
Treves, Corso Umbarto 1, 174, Rome FRATELLI 
Bocca, Rome; Untrico Horr, Milan. 
JAPAN Maruzen Co., Tokyo and Yokohama. 
AFRICA Wa. Dawson AND Sons, Limited, Sea-street 
Box 49), Capetown. 
C. Jura anxp Co., Johannesburg, Fast London, and | 
Grahamstow: 
\ rRALIA Gorpon anv Gorcn, Limited, Melhourne, 
Svadney, Brishane, and Perth, &« 
MELVILLE AND Museen, Melbourne. 
ATKINSON AND (C'o., Grresham-street, Adelaide 
CANADA Dawson, Wa., anp Sons, Limited, 87, Queen 
street East, Toronto 
GorDON AND Gorcn, Limited, 132, Bay-street, Toronto 
MonTREAL News (Co 86 388, St. James-street, Montreal 
Poronto News Co., 42, Yonge-street, Toronto 
ChYLON WisavyarTNa anp Co., Colombo 
\MAICA EDUCATIONAL Sureiy Co Kingstor 
NEW ZEALAND Gordon ann Goren, Limited, Wellington | 
and Christchurch; Urpron anp Co., Auckland; J 
Witson Craig aANp Co., Napier 
STRAITS SETTLEMENTS Ketry ann Watsn, Limited, 
Singapore 
UNITED STATES OF AMERICA INTERNATIONAL NEws 
Co., 83 and 85, Duane-street, New York ; Swurscrip 
rion News (Co., Chica 
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Warships of the Future. 
Ir is not a little significant that in so many 


launch of the Nelson this 
vessel, with her consort, the Rodney, should have 
been referred to as probably the last battleships 
| that built. On what grounds the 
we do not know, but a belief 
| appears to be widely held that between the present 
date and 1931—in which year the Treaty empowers 
us to lay down two more battleships—other naval | 
| weapons may so develop in power as to render the 
great ship entirely obsolete 
convincing argument against the survival of the | 
battleship has been advanced. Even the wealthiest 
nation may hesitate to spend seven or eight millions 
on a single ship of war, when for the same outlay 
four or five cruisers could be built, especially as 
it seems clear that cruising ships of the powerful | 
| type which the Washington Treaty has promoted 
are destined to bear the brunt of the fighting in a 
future naval campaign. From 1936 onward, the 
British Empire will possess only fifteen capital ships, 
the United States the same number, and Japan no 
more than nine. When so few are available these 
ships will almost inevitably be treated as assets too 
precious to be risked save in the last extremity. It is 
certain that they will not be hazarded so long as there 
are units of less value to be mustered for the fray. In 
other words, the large cruiser bids fair to replace 
the capital ship, at least in the earlier phases of a 
war, as the dominating factor, the type which is | 
called upon to intervene whenever the issue between 
lighter forces hangs in the balance, a réle which has 
hitherto been traditional with the battleship. 
Without presuming to offer judgment on this 
question, which is, after all, too speculative to lend 
itself to dogmatic assertion, we would merely point 
out that during the seven years which have already | 
elapsed since the peace there has been no such | 
advance in the development of aerial or submarine | 
weapons as to warrant the inference that six years 
hence they will have gained a positive ascendancy 
over the battleship. On the contrary, we venture 
to maintain that progress in these directions has 
been largely offset by corresponding progress in 
counter-tactics, with the result that the battleship 
of to-day is relatively no more vulnerable to these 
weapons than it was in 1918, when they failed 
signally to prevent the great ship from demon- 
strating its supremacy. We are inclined to think 
that if the battleship is doomed, its demise will be 
brought about by influences unconnected with 
strategy or tactics. Is not the construction of so 
many cruisers of large displacement and powerful 


accounts of the recent 


would ever be 
; 
|} conclusion is based 


A second, and more | 


ing the gun, in the long run, is most decisive ? 





j 
| 
| 
armament a tacit admission that in naval sve 


The menace of torpedo and mine can be in 


| division : 


| bombs exceeding 300 Ib. in weight 


form of attack 


275 | and shipbuilding policy in general. 
55+ | tive of Treaty restrictions, the cost of a ship mount- 
| ing the heaviest ordnance and carrying stout armour 


| tendency to seek some cheaper substitute. 


|in size and armament. 
| of equivalent type laid down so far, a main battery 
| . . - ° . . 
of eight 8in. guns is provided 


| forth with the author’s customary lucidity. 


| her own class. 


| equal to that of the old armoured cruiser 


measure overcome by bulges and sub- 
in fact, if high speed were not a factor 


of importance ships could now be constructed in 


yreat 


|such a manner as to be virtually proof against 
| underwater assault. 


The problem of air attack is, 
perhaps, more formidable, but so long as aircraft 
operating from shipboard are unable to carry 
—~as is believed 
to be the case at present—it is scarcely an urgent 
one. Notwithstanding the improvement of rival 
weapons, of which so much is heard by the public, 
gunfire still remains the deadliest and least resistible 
Nothing short of massive armour 
avails against the shattering blows delivered by 
the big gun, and in vessels below capital rank the 
weight of such armour is prohibitive. To minimise 


|the power of the gun, while magnifying that of 


the torpedo, the mine, or the bomb, only serves to 
the to naval 
But ITres pec 


confuse issue in regard design 


is nowadays so prodigious that there is a natural 
Hence 
the evolution of the so-called ** Treaty ” cruiser, 
which is designed to mount the heaviest guns com 
patible with a displacement of 10,000 tons 
vincing evidence of the respect in which the gun 
is universally held by naval opinion may be found 


Con 


| in the fact that all cruisers of this type now building 


or projected are to have as many Sin. guns as 


possible. They have been designed, not as torpedo 


| ships, minelayers, or aircraft carriers, but primarily 
|and essentially as gun-platforms 


Assuming that 
the admiralties of the world know their business, 
the inference unmistakable : nothing has yet 
been found to take the place of the gun as the last 
word in naval combat. Next month, it appears, 
the first of our new “‘ County ”’ cruisers is to take 
the water at Portsmouth. Little is known about 
her, except that she will be up to the Treaty limits 
For every foreign vessel 


Is 


Apparently, there- 
fore, this is the largest number of such guns that 
can be carried without an undue sacrifice of other 
qualities. Writing of cruisers in the last issue of 
Brassey's Annual, Sir Thurston submits 
the design of a 10,000-ton ship with nine Sin. guns 
and a speed of 34 knots. The guns, in triple 
turrets, are all grouped in the forward part of the 
ship, the advantages of this arrangement being set 
But 
upon the drawbacks, which impress us as serious, 
he dwells rather lightly. We question whether 
naval officers would care to take into action 
cruiser which had no stern fire from its main arma- 
ment. Again, the grouping of all the guns forward, 


George 


a 


|though tending to simplify fire control, would 


increase the risk of having the entire main arma- 
ment disabled by a few lucky hits. It is obvious 
that a 10,000-ton cruiser, built for very high speed 
and powerful armament, can be given only the 
scantiest armour protection, and, indeed, Sir George 
proposes a thickness of only lin: or 2in. plating on 
the barbettes and decks, with no side armour at 
all. The vitals of the ship would thus lie open to 
shell of almost any calibre, while it is quite con- 
ceivable that a single raking hit from an 8in. pro 
jectile would put all three barbettes out of action. 
For these reasons we would prefer an armament 
of eight guns, disposed in four turrets at bow and 
An even wider dispersion of the armament 
Since a 


stern. 
would be desirable if weight permitted 
cruiser of the ** Treaty ” type is to be virtually bare 
of armour, volume of fire will be her sole means of 
defence, once she is engaged with an adversary of 
It is therefore of the last importance 
that every device should be employed to preserve 
her guns from premature disablement. Strong 


| armour being precluded, this can only be effected 


by spacing the gun positions as far apart as possible. 


| One direct hit on a turret will probably wreck the 


flimsy structure and put its pair of guns out of 
action. This all but inevitable, but the real 
contingency to be guarded against is that a single 
hit may cripple two of the turrets if they are too 
close together. From this point of view something 
may be said in favour of the * Raleigh ~ class, in 
which each of the seven 7.5in. guns is mounted 
singly, albeit behind an open shield. But by no 
effort of ingenuity can a cruiser of the ** Treaty 

type be endowed with a capacity for resistance 
As Sir 
* The interior of such 


Is 


George Thurston puts it a 


cruiser is so fully occupied by boilers, machinery, 
and magazines that it is not humanly possible to 
provide by bulkheads, watertight compartments, 
or other methods of underwater protection, immu 
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nity from torpedo or mine attack. Therefore . . 
it must be recognised that the explosion of a large 
mine, or of a torpedo with a powerful warhead, 
would, in the majority of cases, utterly wreck and 
destroy the vessel.” 

The smaller class of cruisers, designated as ‘* Type 
B,”’ of which the Admiralty proposes to build seven, 
apparently to be reduced copies of the 
“ County ships. As they are to displace only 
8000 tons, a lighter armament must be accepted. 
Six 7.5in. or 8in. guns would appear to be indicated. 
Japan is already completing four ships of 7100 tons 
and 33 knots, which are to carry six Sin. guns. 
Judged by the British standard, these vessels are 
over-gunned, although, as we have pointed out 
before, the rule which for many years has seemingly 
governed cruiser design in this country—that no 
ship below 8000 tons should mount a gun heavier 
than 6in.—is without technical justification. We 
do not, however, concur in the view that because 
all the latest foreign ships are designed for Sin. 
guns, the majority of our cruisers, being armed 
with 6in. weapons, have been thereby rendered 
obsolete. The fact is that out of the 25 cruisers 
which Japan will eventually have in service, only 
eight are armed with heavy guns. The remaining 
17 have a uniform armament of 5.5in. guns, a 
mark inferior in power to our 6in. piece. All the 
ten completed cruisers of the United States Navy 
carry 6in. guns, as do most of the cruising ships 
in other navies, and this state of affairs will endure 
for some years to come. It is in the important 
qualities of speed and seaworthiness that our exist- 
ing cruisers are deficient. So far as armament is 
concerned, they compare quite well with foreign 
ships 


are 


High-Pressure Boilers. 


THAT modern steam boiler practice tends in the 
direction of increasing pressures and temperatures 
is well recognised. Indeed, the limitation even to 
such pressures as 500 lb. per square inch is based 
more upon the difficulties of boiler construction 
than upon any other factor. Boilermakers and 
designers have, naturally, endeavoured to meet 
these demands in the simplest and most economical 


way, and while some real departures from older 
practice have been attempted, many modern high- 
pressure boilers are constructed on lines very similar 
to those which have proved successful with the 
types developed for the more moderate pressures 


of the recent past. This course has involved the 
use of much thicker shell-plates and of more heavily 
reinforced riveted seams with longer and heavier 
rivets and often with heavier riveting pressures 
applied by hydraulic machines. 

While the tendency, when larger and stronger 
articles are required, to employ the old designs 
carried out in a more massive form, is an entirely 
natural one which appeals to the engineer on the 
ground that it constitutes an apparently simple 
step in development along lines thoroughly sanc- 
tioned by experience, there are yet cases in which 
unforeseen difficulties may he encountered. Perhaps 
the most serious difficulty is likely to arise from 
the use of very thick steel plates. When we 
appreach thicknesses of I}in. or l§in., and the 
plates are of considerable area, conditions become 
appreciably different from those governing smaller 
and lighter plates. There is, first, the steel- 
making side of the question. Here heavier ingots 
and much heavier mills should be used in order 
to secure, among other things, that the steel shall 
receive the proper amount of reduction in working 
and that this shall be carried out at a reasonable 
temperature. It is not an easy matter for a steel- 
maker to produce in such heavy plates the satis- 
factory fine-grained structure which he can and 
does obtain in lighter plates. The result is that 
these heavy plates may be found to possess a micro- 
structure which would be classed as “ insufficiently 
worked ”’ or even “ over-heated,”’ and while such 
a structure does not seriously affect the ordinary 
tensile test, it is undoubtedly coupled with a 
lowering of the true elastic limit and of the shock 
resistance. More serious, however, are the diffi- 
culties presented by these thick plates in the boiler 
shop. Cold bending is never to be regarded as any- 
thing but an unavoidable evil, but when applied to 
very thick plates it becomes a seriously objection- 
able or even dangerous practice. The stresses and 
strains set up are very high and can only be relieved 
by subsequent careful heat treatment (not mere 
“annealing ’’) if they have produced no actual 
cracks, and even in the absence of these there is 
risk of permanent injury to the steel. Since with 
higher pressures there is a natural tendency to 
reduce the radius of drums and shells, the bending 
problem becomes increasingly acute. The use of 


very thick plates furthermore emphasises riveting 
difficulties ; the use of long rivets of thick section 
entails large thermal stresses in the riveted plates 
which are superposed on stresses set up by high 
pressures used in closing heavy rivets. The com- 
bination of these stresses with steel not in the best 
physical condition creates a very undesirable situa- 
tion. Boilermakers themselves are no doubt fully 
alive to these increasing difficulties, and the remedy 
which they suggest is the use of steels of higher 
strength which would allow a reversion to thinner 
plates. The production of large plates for boiler 
purposes in stronger steels, particularly of the 
simpler alloy types, is metallurgically, if not easy, 
at all events quite attainable. It becomes mainly 
a question of cost, and since the demand for very 
high pressures is justified on economic ground, that 
question must be faced if boilers of existing designs 
are retained. But the use of thinner plates of 
special steel will not, in itself, solve all the diffi- 
culties of the boiler shop. The very mild steel at 
present used for boiler-plates is a material which 
will endure much severe treatment, both mechanical 
and thermal, without showing serious deteriora- 
tion. If it were not, many of the processes used 
in boilermaking would have had to be changed 
long since. Special steel, and particularly alloy 
steels requiring special heat treatment to develop 
their valuable properties, are very different in 
this respect, and will require much more careful 
handling. All cold-working operations will require 
more accurate control, since it will no longer be 
wise or even safe to “anneal” the steel in order 
to remove the worst effects of cold working. When- 
ever heat is applied to such steel it will have to 
be done with great care to insure that the desired 
properties are retained or re-established, otherwise 
the additional strength which is the justification 
for the use of thinner plates will be entirely lost. 

We do not wish to deter any enterprising boiler- 
maker from adopting special steel, but it is neces- 
sary to point out that the use of a more refined 
material requires a corresponding refinement in the 
methods of using it. The increasing demands of 
the engineer cannot be borne by the metallurgist 
alone ; the methods of using the steel must be 
brought up to a level corresponding to the higher 
grade of material employed 
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SouTHAMPTON Docks ELEctTRIC SUPPLY. 

IN a paper on the development of the use of elec- 
tricity at the Southampton dock system, Mr. H. 
Wauchope gave an account of the extensions made 
during a recent period. He said that fifteen years 
ago, with the exception of grain-handling machinery 
and one 50-ton crane, electricity as a power agent 
was not used in the dock system. 

In the year 1923, with the object of bringing the 
port into line with modern developments, an exten- 
sion of electrification was decided upon by the 
management, an impetus to this development being 
given by the decision of the Southern Railway Com- 
pany, the dock owners, to install a 60,000-ton floating 
dock for use by the large liners based on Southampton. 
A scheme for the electrification of all stationary steam- 
driven plant in the docks was accordingly prepared. 
At that time the maximum dock’s load for lighting 
and crane supply was approximately 1000 kilowatts, 
current being supplied from the generating station 
at the Trafalgar Dock pumping station. Negotia- 
tions in connection with the new requirements were 
entered into with the Southampton Corporation, and 
in view of the national policy of bulk supply, an 
agreement was made with the Corporation for the 
total supply of electricity to the docks. 

The first consideration was obviously to provide 
for the large increase of electricity required for such a 
scheme. In this connection, the Corporation of 
Southampton was approached, and it submitted 
terms. After careful consideration, an agreement was 
finally entered into with it, as noted above, for the 
total supply to the docks. The new requirements were 
as follows :—Floating dock, 1200 kilowatts; No. 6 
pumping station, 1000 kilowatts; No. 5 pumping 
station, 900 kilowatts ; No. 4 pumping station, 300 
kilowatts; No. 3 pumping station, 300 kilowatts ; 
and hydraulic pressure pumps, 300 kilowatts. 

This would make an additional power requirement 
of 4000 kilowatts, but this maximum is obviated in 
practice by refraining, as far as possible, from pump- 
ing the three larger docks at the same time. It was 
decided to retain No. 6 pumping station as the main 
supply point, and the Corporation supply was taken 
in at that building at 6600 volts, three-phase, 50 cycles 
per second. Here a portion of this supply was con- 
verted to the standard docks voltage of 480 volts 
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three-wire system. High-tension 
current was also distributed from this station 
Nos. 3, 4 and 5 pumping stations. The various ship 
repairing workshops in the docks, the largest of these 
being those of Harland and Wolff, Ltd., J. 1. Thorny 
croft and Co., Ltd., and J. 8. White and Co., Ltd., were 
all supplied with electricity from the dock mains. 
Continuing, Mr. Wauchope said that the general 
concensus of opinion was that the most flexible device 
for expeditious cargo handling was the high-speed 
electrically operated portal crane. In Southampton 
docks that type of crane had been continuousiy 
installed since 1911 until at the present time the 
majority of the berths used by the largest ocean 
going liners were equipped with it. With the com 
pletion of the batch of cranes at present being erected, 
there would be an unbroken line of modern electri: 
eranes from berth No. 34 on the Itchen side of the 
docks right round to berth No. 47, including the whole 
of the test quays. With the exception of three cranes 
on No. 41 berth, which were supplied by Babcock 
and Wilcox, Ltd., in 1915, and two second-hand sma!! 
radius cranes on No. 45 berth, the whole of the electric 
cranes, to the number of twenty-eight, had been made 
by Stothert and Pitt, Ltd., of Bath. All those cranes 
were of the level lufting type. That series of cranes, 
commencing at No. 47 berth and continuing to No. 35 
berth, illustrated development in crane design during 
the past fifteen years. The first fourteen cranes, 
situated around the Ocean Dock, were of solid girder 
construction. The actual rotating part was carried 
on a horizontal roller path and was centrally held by 
means of the usual centre post. All cranes south ot 
No. 40 berth were constructed throughout the 
lattice principle, and were of the mast type. The 
5-ton crane, which was at present under construc 
tion, would be operated by the latest “ Lawrenc: 
Scott ’’ floating brake system, which was a combina 
tion of mechanical and electrical brake control. The 
advantage claimed for that system was that it com 
bined the quick-lowering feature of a free barrel 
crane with the increased safety in operation pro 
vided by the potentiometer system. The current 
consumption, while not so low as in the case of free 
barrel cranes, was claimed to be much lower than in 
the case of cranes controlled on the potentiometer 


direct current, 
to 


system. 

Turning to the question of trucks, the author said 
that the management of the docks was quick to 
appreciate the advantages in rapid and economi 
handling of merchandise by means of small batter) 
propelled trucks. After exhaustive tests of many 
types of those trucks, it was decided to standardise 
for dock use the electric elevating platform truck 
manufactured by the Elwell Parker Electrical Com- 
pany, Ltd., and propelled by “* Edison ” nickel iron 
accumulators. During the two years that that type 
of truck had been in use, the service of both the trucks 
and batteries had been most satisfactory, especially 
in view of the rough conditions under which they had 
to work. The longer distance conveyance of light 
cargo and the collection and disposal of refuse was 
carried out by Garrett battery-driven motor lorries 
of 2} tons capacity, two of which were of the tipping 
type. Experience of battery-propelled vehicles in 
the docks had shown that both from a point ot 
economy and utility the somewhat heavy first cost 
involved was fully justified. 

In conclusion Mr. Wauchope said that 
centralised bulk electricity supply was eminently 
suitable for dock purposes, dock authorities were some 
what handicapped by the application to such case= 
of the maximum demand system of charges, and it 
was necessary to make careful arrangements in con- 
nection with the dry docking programme to keep the 
maximum demand within reasonable limits. The 
supply taken by Southampton Docks exceeded 
4,000,000 units a year. 


while 


Hien Erricrency STEAM INSTALLATIONS. 
Mr. Stanley S. Cook read a paper on “ High Effi- 
ciency Steam Installations for Ship Propulsion, with 
Special Reference to the Question of Auxiliary 
Machinery.” 
He said that the most efficient of 
marine turbines in recent installations was recognised 
three or more turbines in 


arrangement 


to be one consisting of 
series grouped around a common gear wheel through 
which their power was transmitted to the propeller 
shaft. With that type of installation the turbines 
ran at a high speed of rotation and a high relative 
blade speed, and at the same time were of moderate 
size, easily overhauled and of rigid construction. Such 
an arrangement had therefore been retained for the 
new designs with their greater range of expansion. 
Since economy in total fuel consumption was the 
ultimate aim, whilst the highest efficiency of con- 
version of heat into power was necessary on the part 
of the main engines, equal consideration had to be given 
to the question of auxiliary machinery, which, with 
the improvements that had been made to reduce the 
consumption of the main machinery, was now respon- 
sible in a complete installation for a very appreciable 
percentage of the total fuel consumption. Wasteful 
auxiliary machinery, either through unsatisfactory 
provision in the first place, or through want of care in 
its maintenance and management, had not infre- 
quently in the past been the cause of a poor overall! 
performance, for which the propelling machinery had 
been blamed. Mr. Archibald Gilchrist had given 
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details of a case in which the auxiliaries were using 
44 per cent. of the total steam required for the main 
engines, whereas after overhaul the consumption of 
the auxiliaries was reduced to about 15 per cent. of 
the steam used by the main engines. 

Mr. Cook said he had worked out four different 
methods of driving the auxiliaries: (1) entirely by 
(2) by electric mutors with current supplied 
from turbo-generators ; (3) by electric motors with 
current supplied from Diesel and (4) 
mechanically from the main engines with the pro- 
vision of suitable standbys. The valuation of oil con- 
sumptions in the case of those proposals were 5000 


steam ; 


generators ; 


shaft horse-power installations ranged, in the case of 


the steam-driven auxiliaries, from 0.655 lb. oil per 
shaft horse-power hour to 0.681; with electric 
auxiliaries from 0.648 Ib. to 0.6621b.; and with 


Diesel electric auxiliaries and with auxiliaries driven 
The 
difference was accounted for by the variation in the 
temperature of the feed, which in the lower oil con- 
urmptions was taken at 310 deg. Fah. and in the higher 
at Fah. It 
parison that with steam electric auxiliaries the total 
fuel consumption might be 2.85 percent. less than with 
team-driven plant, and with Diesel electric or mech- 
anically driven auxiliaries 7.6 per cent. less. 

Mr. E. Wilding pointed out that considerable deve 
lopment had taken place in the use of the electric 
for That development would 
have greater stride but for the increased 
capital outlay associated with that method of opera 
tion. 15,000 shaft horse- 
power geared turbine installations showed, however, 
that the additional cost might be recovered in three 
or four years, including allowance for insurance and 
depreciation. The upkeep of electrically operated 
did not exceed that of steam-driven 
auxiliaries. He could quote the actual performance 
figures of a large cargo boat well loaded on a run of 
over 2000 miles in fine weather. The 
hetween three and four years old, fitted with twin- 
four-stroke cycle single-acting Diesel engines 
make. The auxiliaries 
trically operated. The consumption averaged . 396 Ib. 
of oil per shaft horse-power for all purposes, the shaft 
horse-power ranging between 4300 and 4100. 

Sir John Biles said that for marine propulsion the 
question of Diesel versus high-efficiency turbine 
installations had been under discussion for some time 
past. There did not appear to be a great deal of 
difference between the various methods of driving 
It was only within the last four or five 
that any serious attempt had been made to 
determine the amount of fuel used by auxiliary 
machinery, but he recognised that it was very diffi- 
eult on to separate the consumption of 
auxiliaries from that of the main machinery. It had, 
of course, to be borne in mind that, apart from the 
purely technical aspect, the shipowner wanted figures 
of relative cost which he could put through the com- 
mercial efficiency mill. When the economic aspect 
received full consideration it could be claimed that 
the high-efficiency turbine ship coal fired was for 
distances 7000 to 8000 miles more economic 
unit than the Diesel ship for a very large percentage 
of the mercantile marine. 

Wing Commander Cave-Brown-Cave referred to 
work at the Admiralty in connection with the evolu- 
tion of a Diesel engine light enough for aircraft. The 
ordinary marine Diesel engine was hopeless from that 
pomt of view, and the Admiralty had been driven to 
an attempt to convert the ordinary aircraft engine 
design to the Diesel principle. That experiment had 
been fairly successful and an engine of that type was 
now being tried for railway cars and other forms of 
commercial service. The question of gearing a com- 
pression ignition engine of considerable 
interest, particularly in connection with aircraft 
installations, partly owing to the difficulty of weight 
and the lack of rigid foundations. Assuming that a suc- 
cessful gearing system could be devised, it would be 
interesting to see what could be done for aircraft work 
with the high-speed Diesel engine. In connection 
with electrical driving of auxiliaries he would point 
out that in an airship it was necessary to have a 
certain amount of steam and it could be provided 
by keeping the aero-engine water system at boiling 
point. No difficulty had been found in arranging the 
cooling system, so that a certain amount of steam 
could be produced and utilised at atmospheric 
pressure for heating purposes in the airship. 

Professor F. C. Lea said the question of engine 
temperatures was bound up with the stresses to which 
the metals available could be safely subjected. The 
latest research work showed that an attempt to raise 
the temperature of the engine system was associated 
with a definite reduction in the strength of the mate- 
rials by between 50 and 80 percent. His own view was 
that there was very little hope in steam engine plant 
of raising the superheat temperature to any consider- 
able extent. The real hope for much higher efficiencies 
in heat engine plant depended on the development of 
the internal combustion engine, and in that con- 
nection the development of the internal combustion 
turbine was of real importance. 


from main engines from 0.62 lb. to 0.635 Ib. 


215 deg. would be seen from that com- 


ilrive auxiliaries. 


made a 


The figures available for 


auxiliaries 


vessel was 


screw 


of a well-known were elec- 


auxiliaries. 
years 


service 


of a 


was one 


Mr. Cook, in his reply to the discussion, said that 
steam was utilised in the Still engine, but some diffi- 
culty arose when an attempt was made to evaporate 
steam at high pressure in jackets owing to the effect 


upon the lubrication. It was possible that slightly 
higher temperatures than 750 deg. could be realised, 
but the difficulties which were associated with increase 
of temperature did not apply to increase of pressure, 
and with an increase of pressure an increase in rnmean 
temperature could be obtained without difficulty. 
The temperature corresponding to a pressure of 
1500 lb. per square inch was much less than 700 deg. 
Fah. He realised that the steam engine could not 
equal the consumption of only .35]b. per shaft 
horse-power which had been attained by the internal 
engine, but other considerations were 
involved in the question of commercial as compared 
with purely technical efficiency. The main object of 
his paper had, however, been to discuss rather the 
question of auxiliary machinery than main installa- 
tions for ship propulsion. 


combustion 


A. 
THERMIONIC VALVE PROBLEMS. 


E. V. Appleton discussed three typical 
problems in connection with thermionic valves. 

Dealing with the internal action of the valves, an 
attempt was made to explain the shape of the static 
characteristics af thermionic valves and the electronic 
relations necessary for amplification. It was shown 
that to explain the characteristics it must be assumed 
that all three electrodes—filament, grid and anode 
emitted electrons, and that under certain conditions 
the anode emission might be almost as high as the 
filament The amplification factor was 
defined as the ratio of the number of lines of electric 
force, ending on the grid to the number ending on the 
anode, when the grid and anode were maintained at 
the same potential. From that it was seen that if 
the electrons followed the lines of force the ratio of 
the grid current to the anode current for those 
conditions should be equal to the amplification factor. 
The fact that the grid current was always small 
indicated that the electrons did not follow the lines 
of force, and shoot through the interstices of the grid 
to be caught by the anode. For marked amplifica- 
tion the grid should be very effective in attracting the 
electrons, but very ineffective in catching them. An 
experimental bridge method of measuring the ampli- 
fication factor of any type of valve consisted in filling 
the space between the electrodes with badly conduct- 
ing material and measuring the ratio of grid current 
to anode current when the grid and anode were main- 
tained at the same potential. The lag in the action 
of thermionic valves was a second problem, and it 
had been shown that the phenomenon was not due 
to the lag in the response of the electronic motion 
to the applied electric field, which must be nearly 
instantaneous, but was the result of an alteration of 
the thermal condition of the filament, when the anode 
current commenced to flow. The effect of the anode 
current was to make the negative end of a filament 
hotter than the positive end. It had been found that 
the limiting conditions for starting and stopping 
oscillation in a valve generator were often not the 
same. A valve oscillator might have zero amplitade 
and yet a sudden electric impulse might cause a burst 
of oscillation. The point was of importance in broad- 
cast reception, where it often happened that listeners 
worked with too strong reaction, and the set, though 
normally stable, was caused to oscillate violently. 
The phenomenon of oscillation hysteresis was due to 
the shape of the valve characteristic. Another kind 
of oscillation had been detected. It had been possible 
to make a set oscillate with one of two stable ampli- 
tudes for the same operating conditions, which of the 
two was obtained depending on various factors. 
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Sections B anp G. 


IGNITION OF GASES. 

A joint discussion of the Chemical and Engineering 
Sections was held, and attracted a good attendance. 
Professor H. B. Dixon gave an account of the experi- 
ments which had been carried out for the Safety in 
Mines Research Board. They included tests on 
adiabatic compression with mixtures of methane and 
air and of hydrogen and oxygen. It was shown that 
when oxygen was added to electrolytic gas, the ignition 
point as calculated from the compression was con- 
tinuously lowered ; with methane air mixtures the 
ignition point was slightly reduced as the air was 
increased from the volume necessary for complete 
combustion up to 93 per cent., after which the ignition 
point rose rapidly. Most gases, notably methane, 
showed some visible signs of partial combustion before 
normal inflammation, and the only gases it had been 
found possible to stabilise as regards incipient flames 
were mixtures containing carbon disulphide or ether. 
Professor W. T. David stated that at Leeds an 
apparatus was being employed for experimental work 
in which spontaneous ignition temperatures of in- 
flammable mixtures were determined by 
means of adiabatic compression. Preliminary experi- 
ments showed that the spontaneous ignition tempera- 
ture varied with the pressure, falling as the pressure 
was increased in the case of methane and oxygen, 
with which the early experiments had been conducted. 
Experiments were being made upon the ignition tem- 
peratures of inflammable mixtures diluted with 
nitrogen and other gases, and it was possible that the 
experiments with nitrogen would yield results of 
great interest in view of other experimental work 


gaseous 


ments indicated that in presence of nitrogen the 
introduction of infra-red radiation into the reacting 
system speeded up the combustion, but that no such 
effect was caused when the nitrogen was replaced by 
oxygen, argon or CO,. Experiments suggested that 
some kind of temporary association between nitro- 
gen and the combustible gas normally took place 
during explosion, but that that association was pre- 
vented when the was stimulated hy 
radiation. 


combustion 
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STANDARDISATION IN ENGINEERING, 


| Mr. C. Le Maistre made an appeal to all those con- 
| nected with industry to give financial support to the 
| British Engineering Standards Association. He 
pointed out that one of the most promising directions 
E which manufacturers might search for economies 
in cost of production was to eliminate unnecessary 
| waste by reducing the number of patterns and types 
| for what was to all intents and purposes the same 
| design. In the United States the Department of 
Simplified Practice was bringing about great economies 
in the industrial field. In that country a somewhat 
definite distinction was made between standardisa- 
tion and simplification, the latter being looked upon 
as commercial in character, and the former as highlv 
technical. In Great Britain no such distinction was 
made, and that was believed to be of benefit to industry 
generally. It could be claimed that the British 
standard specifications all had an economical bavis, 
and being subject to periodical review, were received 
with confidence by those engaged in industry, it 
being realised that they did not hamper invention and 
progress. A new class of membership of the Associa 
tion was being formed to include professional engi- 
neers, individual firms, and business men connected 
with the great industries of the country. In the elec- 
trical field, some progress was being made towards 
international standardisation, but difficulties had 
retarded international standardisation in connection 


with mechanical engineering. The income which 
would be derived from the new class of members 
would assist the British Engineering Standards 


Association to help the minor industries and make the 
work of standardisation more generally effective. 


WIRELESS TELEGRAPHY. 

In a lecture on the réle of the atmosphere in wireless 
telegraphy, Professor E. V. Appleton described some 
experiments carried out by himself and Mr. Barnett 
at the Cavendish Laboratory, Cambridge. 

He said it could be regarded as certain that long 
distance communication was brought about by the 
influence of the ionised layers in the upper atmo 
In short-distance communication, up to 
100 miles, or so, broadcasting listeners were familiar 
with the effect which recent experiments at Cam 
bridge and elsewhere had shown to be of atmospheric 
origin. Most listeners with valve sets were aware that 
at distances approaching 100 miles from a broad 
casting station, the signal intensity at night was sub 
jected to pronounced fluctuations varying from a 
satisfactory loud-speaker intensity down to inaudi- 
bility in a minute or so. This signal “* fading *’ had 
been a puzzle for a long time, but in the recent experi 
ments it had been shown that the effect in such cases 
was due to the action of two sets of waves which 
reached the receiving station. One waves 
travelled straight along the ground from transmitter 
to receiver, while the other set reached the receiver 
only after being reflected by the Heaviside layer 
in the atmosphere. Sometimes the two waves which 
reached the receiver were in step and their effects 
were additive, resulting in a loud signal, but sometimes 
the waves were out of step, and the effect was neutral. 
Theory indicated that fading should be more pro- 
nounced on a loop aerial than on a vertical wire aerial, 
and when careful experiments were made at Cambridge 
to test that point, the prediction was verified. From 
those results the angle at which the waves reflected 
from the atmosphere met the ground again could be 
measured. That angle came out to be almost 60 deg. 
for signals from 2 L O measured at Cambridge. From 
that value the height of the reflecting layer could be 
found. The crucial test of larger loop fading than 
aerial fading might be regarded as the direct experi 
mental proof of the reality of the Heaviside layer, 
the existence of which had been denied by German 
and American radio engineers. 


sphere. 
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Tae plans of the Aluminium Company of America for the 
construction of an immense aluminium plant at Chute a 
Carou Falls, in Chicoutimi County, Que., includes the build 
ing of a model city to accommodate the 5000 employees 
of the plant, a site for which has already been secured 
The company has purchased from the Quebec Develop- 
ment Company the right to develop the Chute 4 Carou 
Falls for 16,000,000 dollars, and has obtained authority 
from the Quebec Government to proceed with the work. 
A force of several hundred men is now engaged in clearing 
the ground and other preliminary work. The initial de 
velopment will be 200,000 horse-power, which will ulti 
mately be largely increased. The possible amount of 
power capable of being generated is estimated at 1,500,000 
horse-power, and the company proposes, after supplying 
its own requirements, to furnish power to other industrial 





which was in progress. The second series of experi- 
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The Rotoscope. 


Tuk features required in a satisfactory form of strobo- ; 


scope can best be made clear by a short study of the action 
an clementary pattern of the device consisting of a 
stationary dise A, Fig. 1, and a rotary dise B, each having 
an equal sized radial aperture in it. With the two dises 
mounted coaxially and B set rotating we may take as our 
object of observation a rotating dise or blank wheel C. 
one portion of the surface of which is distinguished by a 
chalk mark. i 
Once during each revolution of B vision will be per- 
mitted through the slots in the two plates. The period of 
will begin when the slot in B is in the position 


ot 


Vision 


- 


f \ 
) 


The operation of the stroboscope depends upon the 
observer's power to vary the number of glimpses per minute 
over a considerable range. Let us take, for example, its 
use as a means of determining the speed of the rotating 
object C. 


occupy a different position at each successive glimpse, 


and as a result of the persistence of vision it will appear | 


to possess a slow rotary motion. If in the interval between 
two successive glimpses the chalk mark executes a natural 
movement through something less than 180 deg. it will 
appear through the stroboscope to be rotating in its normal 
cirection—clockwise in our example. If, however, the 
natural movement daring the period of eclipse of vision 
is something between 180 deg. and 360 deg. the chalk 
mark will appear to rotate anti-clockwise as seen through 


pear Plate 
- front Plate 


FIG. 1 


indicated at D and will end when it is at E. 


it will occupy the time taken by B to turn through an angle | it will seem to dance vertically fr 
slot. } 


twice as great as 6, the angle subtended by the 
During this period the area of the visional aperture will 
increase from zero to a maximum equal to the full area of 
either slot and thereafter will fall again to zero. 

The observation of the object C is affected by three 
principal factors: (a) the size of the visional aperture, 
(>) the duration of the period from its opening to its closing, 
and (c) the number of times it is opened per minute. The 
size of the aperture determines the amount of illumination 
reaching the observer's eye from the object being studied. 
From this aspect, considered by itself, the aperture pro- 
vided ought to be as large as possible. The duration of the 
period of opening affects the definition of the observational 
mark. If the period is in any way prolonged the chalk 
mark will be drawn out by the rotation of the object C 
a band form and at the suecessive glimpses will 
appear ill-defined and distended. If, however, the duration 
of the period for which the aperture open short 
relatively to the speed of the object, the distance moved 
by the chalk mark during the period will be very small 


into 


is is 


and successive glimpses will reveal it sharply defined and | 


practically undistended. 

‘These two desiderata, a large aperture anda short glimpse 
period, are conflicting. It is obvious that the larger the 
aperture the greater must be the speed of the moving plate 
in order to secure a glimpse period of given duration. 
Constructional considerations limit the speed at which the 
dise B may be rotated. If the requirements to be met 
necessitate this limit being surpassed the obvious course 
to follow is to rotate the plates A and B in opposite dire« 
tions and at half the speed required with the single rotating 
plate stroboscope. The glimpse period beginning in the 
position indicated at F and ending in that shown at G 
is accomplished during an angular movement of @ instead 
of 2 6, and, as the rotary speed has been halved, therefore 


occupies the same time as before. It should he noted that 


with this arrangement the slots will permit vision at every | 


half revolution instead of every complete revolution. The | 
intermediate glimpses are, however, useless for observa- 
tional purposes unless the diameter of the dises is so small 
that without moving the head one eye can be employed on 
one glimpse position and the other eye on the other 
In general. however, the dise ty pe of st roboscope 


position, 
permit of binocular 


is much too large in diameter to 
vision. 

The third main factor affecting the observation of the 
object C is, as we have said, the number of glimpses afforded 
per minute. With the plates A and B, one fixed and one 


moving, the number of glimpses per minute is simply the 


number of revolutions made per minute by the plate B. | 


This number will be halved by adopting the arrangement 
FG, since the speed of the plates is halved and since 
the intermediate glimpses at 180 deg. are non-effective. 
To increase the number of glimpses per minute, keeping | 
all the other factors the same, the discs may be formed with | 
multiple slots. Thus with the arrangement shown at H | 
the number of glimpses per minute will be either five or | 
two and a-half times as many as with the arrangement | 
A B, according as but one plate or both the plates are 
driven. It will be understood. that observation is made | 
through only one out of the five pairs of slots. 


Quantitatively | the stroboscope. 
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If the movement is exactly 180 deg. 
top to bottom of 
the dise C, and if it is exactly 360 deg. the mark will 
appear to be stationary. If then the s peed of B is adjusted 
from its initial random value until the chalk mark appears 
to be stationary the speed of the object C can be deter- 
mined. In the example the speed of C will be simply the 
same as the speed of B, which we are to suppose is fitted 
with a speed indicator. 

There is an interesting complication, however, in the 
matter. Obviously, if the object C makes not one, but two 
or more exact turns during the period between two succes- 
sive glimpses, it will again appear stationary, intermediate 
speeds as before being represented by a clockwise or anti- 
clockwise movement. It follows, therefore, that when the 
chalk mark appears stationary the speed of the object is 


m 


With the speed of C unknown and the speed of | 
B set at some random value the chalk mark will in general | 


of B. The indications then provided reduce the possib|: 
multiples to 1, 9, 17, In every few cases would t}, 
uncertainty as to the true speed of the object extend 
far as to prevent the elimination on the grounds of impro} 
ability of the 9th or even of the 5th multiple. 

Apart from the determination of speeds the stroboseo), 
is applied to study the action of quickly moving part 
such as two gear wheels in engagement or a chain 
sprocket wheel. In general in these applications the spex 
of the moving dise is not adjusted to reduce the part 
Instead tl} 
device is operated in such a way as to give a slow “ creep 
to the moving parts and thus give a picture of them ana! 
gous to that which would be obtained with a slow moti 
cinematograph camera. Considering the pair of 
wheels indicated in Fig. 2, the object may be said to be 
catch a glimpse of tooth A at the 0 deg. position, tooth | 
at 1 deg. past the zero position, tooth C 2 deg. bevond i: 
and soon. Since all the teeth are similar in form the eff 
will he the same as if we were watching the movement 
but one tooth moving at the rate of 1 deg. per revolutic: 
of the dise B, Fig. 1. The object } to reduce t! 
apparent motion of the gear wheels to an extent that wi 


ar 


observed to a seeming stationary condition. 


ue 


em 


permit close observation of the tooth action, the exa 
speed of the apparent motion is not of primary importance: 
Nev ertheless, the speed of the rotating disc requires caret 
consideration and control. 

Let us suppose that the stroboscope dise is rotating ; 
exactly the same speed as the gear wheel. With tl 
setting tooth A at each glimpse will be in the zero positi: 
and the wheel will therefore appear to be stationary le 
now the speed of the dise be shghtly reduced, say, 
revolution per minute less than the speed of the gear whee 
During one revolution of the disc the gear wheel will mak 
something more than one revolution. In word 
at the second glimpse tooth A will be slightly to the righ 
The amount of ite advance divice 


to o1 


other 


of the zero position 
by the time taken by the 
turn gives the 
as seen through the strobos 
that this apparent velocity for the supposition made aboy 
is one revolution Similarly, if the velocit 
of the disc is made two revolutions per minute less than th 
velocity of the year whee 
of the wheel will be two revolutions per minute, and so on 
Reduction of the of the ti 
apparent speed of the wheel as seen through the stroh 
If the reduction of the dise speed i 
until the advance registered by tooth 
of the dise is just equal to half the pitch distance, t! 

apparent motion of the wheel in the clockwise directior 
will cease and become a dance backwards and forward 
through a range of half the pitch. Carrying the reduction 
of the dise speed beyond this point will give the wheel ar 
apparent anti-clockwise This 
turn will cease when the advance registered by the tooth A 
during one turn of the dise is just equal to the pitch di 

tance. In this condition tooth B will be in the zer 

position at the second glimpse, tooth C at the third, and 


«lise to make or 
of the whee 
It can readily be show: 


stroboscopi 


us apparent velocity gear 


ope 


per minute, 


the apparent speed of advan 


speed dise thus increases 


scope. contimue 


A during one turn 


movement. movement u 


so on, and consequently the wheel will once more appear 
to be at rest. It is assumed, of course, that all the teet! 
are similar and that none is distinguished by a chalk mark 
or otherwise. 

Still further reduction of the disc velocity will cause the 
apparent of the wheel to go through exactly the 
same cycle, for it is impossible to distinguish between an 
advance r tooth A and an advance x plus 
one pitch distance registered by tooth B. 

lf returning to the initial condition of equality of 
speeds the velocity of the dis« increased instead of 
decreased, a similar but reversed cycle of apparent motion 
of the wheel will be observed. The wheel, as the disc speed 
increased, will first appear to anti-clockwise, 
then dance, move clockwise, become stationary again, and 


motion 


registered by 


is 


Is move 
enter upon a second cycle 

lt will thus be seen that the desired slow apparent motion 
of the wheel can be obtained ¢ one of a wide variet 


at any 
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FIG. 3-SHUTTER OF ASHDOWN ROTOSCOPE 


not necessarily equal to the speed of plate B, but may he 
an integral multiple thereof. Should there be any uncer- 
tainty in this respect, let the speed of the dise B be doubled. 
The time interval between the glimpses is thereby halved. 
If, therefore, the chalk mark still appears stationary the 
speed of the object C must be some even multiple of the 
original speed of the dise B. If, however, the speed of the 
object is an odd multiple of the original speed of B the 
chalk mark when the speed of B is doubled will no longer 
appear stationary, but will dance between the @ deg. and 
the 180 deg. positions. By re-doubling the speed of 1 
the discrimination can be carried a stage further. The 
chalk mark will now appear to remain stationary, to 
dance, to rotate clockwise or to rotate anti-clockwise. 
Clockwise rotation on the second doubling of the speed of 
B implies that the speed of the object was either equal 
to the original speed of B or was 5, 9, 13, ... times greater. 


| If the discrimination thus provided is not sufficient it 
| may be carried a step further by again doubling the speed 


of dise speeds. The precise one ¢ hosen will be limited by 
the design of the stroboscope and by the speed of the 
object to be observed, and the number of teeth or other 
similar elements embodied in it. In general the disc speed 
should be made high, for the higher it is the shorter will be 
the period of vision at each glimpse, and therefore the better 
will be the definition of the object. 

Many forms of all 
depending upon the principle of intermittent vision. Tn 
the manner of securing the intermittency is to be found the 
chief feature distinguishing one form from another. One 
type of stroboscope makes use of flashes of illumination 
from a lamp lit and extinguished at regulated rapid 
intervals. This type necessitates the housing of the 
observer and the observed object in a darkened room or 
compartment, and it has been objected that the inter- 
mittent illumination is hurtful to the eyes. The slotted 
dise type of stroboscope taken as the basis of the pre- 
ceding discussion is, as already stated, open to the objec- 


stroboscope have been devised, 
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n that it is not binocular. In addition, it is apt to be 
mbersome and heavy. Let it be desired, for instance, 
obtain a glimpse period of one ten-thousandth of a 
yd and a glimpse frequency of 12,000 per minute. 
t the stroboscope be of the type indicated at H in Fig. 1, 
with two contra-running plates, each having five slots gin. 
From these data it can readily be calculated that 
be about 2ft. 6in. in diameter and that 
to be run at 2400 revolutions per minute 


te. 
plates would 


would have 


to Mr. A. J. Ashdown, technical manager to the West 
house Morse Chain Company, Ltd., Letchworth, 
Herts., is due a new form of stroboscope, named the 
totoscope, distinguished by a simple yet ingenious shutter 


ich results in the two main objections to the slotted 
type of shutter 
itter, as shown in Fig. 


being completely overcome. 
3, consists of an ebonite or other 


The i 


| revealed. 


| 


linder barely an inch in diameter and a little over din. | 





FIG. 4—THE ROTOSCOPE, COMPLETE 


enyth. ‘Two slot in. wide and l}in. long pierce the 
lincler These slots are situated about 2}in. apart, 
entre to centre, to suit the distance between the observer's 
es It will be gathered that a peripheral movement of 
the shutter arnounting to fin corresponding to an angular 
‘tation of about 43 deg causes the aperture for vision 


Thin plates are, how- 


rough the slots to open and « lose. 
result that 


with the 





ever, inserted horizontally in the slots, 
vhile the area of vision at full aperture is but slightly 
reduced, the angle of rotation required to open and close 
the aperture is very much lessened. Thus with two plates 
lin. compounding—a movement through 14 deg. opens 
d closes the aperture, while with ten plates Lin. 
ompounding—the required angular movement is only 
about 34 deg., or, say, one-hundredth of a complete turn 
[t will be noted that two glimpses through the aper- 
tur ire obtained per re uti of the shutter. Accord 

















FIG, 5—ROTOSCOPE IN USE 


ingly, to obtain 12,000 glimpses per minute the shutter 
speed will be 6000 revolutions per minute. At this speed 
the period of vision at each glimpse will be one ten- 
thousandth second. It follows, therefore, that Mr. Ash- 
down’s shutter, although it is so small that it weighs less 
than 2 oz., gives the same service for both eyes as two 
slotted plates 2ft. 6in. in diameter give for one eye. It 
should be noted, too, that a speed of 6000 revolutions per 
minute is not the maximum by any means at which the 
Ashdown shutter can be rotated. 

The result of Mr. Ashdown’s invention has been the 
development of a very portable form of stroboscope 
which can be applied merely by holding it in one hand to 
the study of rhythmically moving or rotating objects 
having speeds ranging from the lowest to the highest 
met with in practical engineering or in Nature. By means 
of it an ordinary visiting card can be read with good 
definition when it is rotated at 20,000 revolutions per 
minute. ‘The separate bars of a commutator can be clearly 
seen when they are passing a given point at the rate of 
Without the device he 


300 per second, alteration can 











used to determine the speed of the most powerful turbine 
or to study the motion of the wings of a dragon fly. In 
view of its aeronautical interest we may here mention 
that Mr. Ashdown finds that the motion of a dragon fly's 
wings is not of the hitherto supposed ornithopter kind 
rhe wings are not flapped up and down, but are caused 
to execute a definite conical movement. 

The Ashdown Rotoscope is illustrated in Fig. 4. In 
Fig. 5 it is shown in use for the study of high speed clock 
work and in Fig. 6 its interior parts ar¢ 
The shutter is driven by a clockwork motor, 


mechanism, 


the speed of which can be regulated by means of a ball 
governor controlled from a knurled head outside the casing. 
controller there 


In conjunction with the is a dial which 
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The Wireless Beam. 


Klettra, Mr. reached 
Friday afternoon after a cruise from Dover 
made for the purpose the Marconi revolving 
beam The tests were exhaustive, 
proved definitely that the wireless beam, acting as a kind 
can help ships safely into port in a 
During the 


THe yacht owned by Marco, 


Southend last 
ot testing 


and, we understand, 
of wireless lighthouse, 


thick fog or at a time when other signals fail. 


voyage round the coast from Dover to Southend, th: 

vessel kept her course continuously by means of Morse 

signals, sent from the South Foreland revolving beam, 
SWUTTER 


FIG. 6—MECHANISM OF THE ASHDOWN ROTOSCOPE 


indicates the speed of the motor spindle at any setting of 
This speed ranges normally from 50 revo 
but the 
range can be extended to 30/125 revolutions per minute. 
From the motor spindle the drive is transmitted to the 
shutter through a five-speed gear box operated by 
a simple draw-out spindle. The gear ratios provided 
10, 20, 40, 80, and 160 to 1. It thus 
. as we have already noted is desirable, readily to 
double the speed of the shutter. The range of speed of the 
shutter thus extends from 500 revolutions per minute 
continuously and progressively to 16,000 revolutions per 
minute, or using the extended motor speeds from 300 to 
20,000 revolutions per minute with a considerable overlap 
gear change. At 20,000 revolutions per 
minute the glimpse frequency is 40,000 per minute and 
the glimpse period one thirty-three-thousandth part of a 
second. 

As a development of the original form of shutter Mr. 
Ashdown bas devised one in which the left and the right 
eve slots can be set either collinear, as in the original model, 
or be displaced through 90 deg. relatively to one another 
In the second setting the shutter does not, of course, give 
simultaneous binocular vision, but alternate vision with 
the left and the right eye. The impression left upon the 
sight is, however, indistinguishable from binocular vision. 
If the speed of the shutter is not changed the 90 dey 
setting does not affect the duration of the glimpse, but it 
doubles the frequency. As another development, Mr. 
Ashdown informs us, an electrically driven model is being 
devised. In this model the glimpse frequency will be 
180,000 per minute and the glimpse period about four 
millionths of a second. 

With a device such as the Rotoscope, which is not only 
extremely portable and easy to operate, but is also applic 
able over a very large range of speeds, the application of 
the stroboscope can hardly fail to be greatly extended. 
it is far from being simply a means of determining speeds, 
but even as such it has a field of very great usefulness. 
Its weakness in this respect may be thought to lie in its 
dependence upon a clockwork motor, for any variation or 
uncertainty in the speed of the motor would obviously 
seriously invalidate a speed determination made with 
the instrument. The user, however, is not bound down to 
the original calibration on the speed dial. At any time he 
ean check the calibration by timing the first motion shaft 
of the transmission system over a period of two or three 
minutes. 

Already Mr. Ashdown has applied his instrument to 
the study of many diverse subjects. Some of his results, 
it is to be hoped, will be made available, for in several 


the governor. 
lutions per minute to 100 revolutions per minute, 


are is 


sible 


pos- 


between each 


cases they reveal unsuspected features of. wide general 


interest. This remark applies particularly, perhaps, to 
the interaction of engaging gear wheel teeth and the 
elipping of belts in high-speed pulley drives. Other fields 


of study have been the flickering of the jet from an ordinary 
bat’s wing gas burner, the behaviour of the thread running 
on to the bobbins of ring spinning frames, the vibration of 
high-speed shafts, and—a curious one—the cause of a 
disparity in the output of sewing machines all of one 
pattern and supposed to be driven all in the same way and 
at the same speed, 


the signals being interpreted by means of a chart bearing 


letters. The range of the South Foreland station is 100 
miles. The demonstration was conducted by Mr. G. 8 
Franklin, who has been associated with Mr. Marconi’s 


wireless beam experiments for many years. 

The transmitting apparatus situated at the South Fore- 
land lighthouse consists of a valve transmitter and the 
machines, which are housed in small hut 
There is, of course, also the revolving aerial shown 
Fig. 2, mounted on a revolving steel framework, illustrated 
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FIG. 1 


in Fig. 3. The valve transmitter operates on a wave length 
of 6.09 m. Power for supplying the transmitter and for 
the revolving aerial is taken from the Dover electric supply 
system, the high-frequency power being led from the 
transmitter to the aerial through insulated wires in an 
earthed metal conduit. The uni-directional aerial system 
shown in Fig. 2—consists of a number of energised aerials 
arranged in a straight line, together with a number of 
reflecting aerials arranged parallel to the energised aerials, 
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the plane in which the reflecting aerials are placed being 
approximately one-quarter of wave length distant 
from the plane of the energised aerials. All the aerials 
are vertical and are approximately one wave length in 
height. 

Arrangements are provided for ensuring that the currents 
induced in all the energised aerials are in phase with one 
another, and also for ensuring that the phases in the top 
and bottom sections of these energised aerials are the same. 
The width of the aerial system is equivalent to nearly four 
wave lengths, the area therefore being equivalent to four 


a 


square wave lengths. 

The measured polar curve of radiation from the aerial 
system to the horizontal plane is shown in Fig. |. Measure 
ments show that the energy sent out in the line of maximum 
radiation in the horizontal plane is between thirty and 


between the extreme I and T sectors. If the receiver is 
too sensitive, so that more than three or four signs are heard, 
the controls are adjusted so as to reduce the sensitiveness 
and to eliminate the weaker signals, whilst leaving the 
stronger signals of the beam. These weak signals are 
produced by the small loops shown on the polar diagram 
of the radiation. The main beam signals are always very 
prominent, but if the range is short the signals produced 
by these so-called defraction loops may be strong enough 
to blur the bearing, unless the receiver is adjusted so that 
they are eliminated or are made very weak. 

The receiver used on the Elettra in the test referred to 
at the outset did not conform with the present-day com- 
mercial design, which comprises two cases, one containing 
the receiver with a single control hand, and the other the 
batteries. 











FIG. 2—THE SOUTH FORELAYD REVOLVING AERIAL. 


times that which be obtained from a simple 
broadcasting aerial, with the same energy supplied to the 
transmitter. The aerial structure is arranged to rotate 
continuously, and to send distinctive signals which indicate 
the direction at which the aerial is pointing at that moment. 
On a chart a number of lines are set out, radiating from 
South Foreland, and when the aerial is pointing midway 
of these a sign marked the 
the of maximum radiation 
being at right angles to the plane of the energised aerials, 


lorty can 


between anv two lines, on 


chart is: sent cdlirection 


out, 


and in a direction away from the reflecting acrials. 
The of the obtained 
automatically by means of plates representing the Morse 


transmission distinctive signs is 
and these plates are mounted on a large rung 
the As the structure 


revolves these plates actuate a contact mechanism, and so 


characters, 


carried by revolving structure. 


control the ope ration of the transmitter, thus ensuring that 


During the latter part of the from Dover to 
Southend, the transmission from South Foreland to the 
Elettra took place mostly over land, and an opportunity 
was afforded of noting the effects of land, both as regards 
the strength of signals and any directional errors with the 
short waves. 

As the 
about 6 m., they do not interfere with the working of any 
of the commercial stations the 
are they ot stations. 
as each signal consists of a single Morse letter, only a very 
elementary knowledge of the Morse code 
enable the observations to be interpreted. 


vovage 


signals are transmitted on a wave length 0: 


wireless in viemity, 


jammed by any these 
necessary 


It 


that even small tugs and fishing trawlers can take 


is 
Is clarmed 
amivan- 
tage of the system tor all the expensive and more com 
at the trans 
the system 


plicated part of the apparatus is situated 


mitting station on land. The range of is 





FIG. 3 


the chreetion 


\t present, a wooden struc 


the signal transmitted depends 
which the aerial is pointing. 
ture but 


tipron th 


upports the aerials ; this has merely been used 


for experimental purposes, For supporting the aerials 


will in future be made of steel towers mounted at each 
the 
On the vacht Elettra two receiving aerials are employed, 
being mounted at each end of the bridge. 
is made to each aerial by 


WW hic h 1S 


vase 
end of structure 
one Connection 
means of a lead-covered cable, 
led into the chart house, and either aerial can be 
connected to the receiver, the reason for this arrangement 
being that for the longer ranges the aerial being used should 
not be screened too much by the ship itself. The operation 
of determining the direction of the ship relatively to South 
Foreland is simple. At intervals of about 2 min., three or 
four strong signals are heard in the receiver, and by noting 
what these signals are, a glance at the chart will at once 
show in which section the ship lies. If, for instance, the 
letters [ X LT are heard, then the ship will be approxi- 
mately on the line between the X and I sectors, or exactly 


STEEL FRAMEWORK OF REVOLVING AERIAL. 


buat be ity 
invaluable 


approxinateiy the same as that of a lighthouse, 
unaffected by conditions of visibility, it is 
during periods of fog and storm. 








British 


We have received from the Selson Engineering Com- 
pany, Ltd., the following letter. It contains so much Which 
is of general interest to British engineers, and particularly 
to British machine tool makers, that we give it publication 
with pleasure. 


Machine Tools for Abroad. 


Dear Sir,—In view of the present trade depression 
applying particularly to the engineering industry, and 
the competition that we are receiving from Germany, 
we think it may interest you to know that we have been 


nor 
| 
Moreover, | 


to} 





able to carry the commercial war to ground where 


Germany has every advantage over us, and that after 
long negotiations we have been able to sign a contract 
for the complete machine tool equipment for the first 
motor car factory that has ever been built in Poland 

The name of the company putting down this equi; 
ment is Zaklady Mechaniczne Ursus 8. Ake. Thy 
amount of the contract is between £70,000 and £75,000 
Without wishing to praise ourselves unduly, we fee! 
that it is only fair to state that to obtain this contract 
we had to show enterprise, for the lack of which Engl: 
manufacturers are usually unduly blamed. 

Polish engineering has been built up almost entir: 
of German principles, and engineers have a thorou 
knowledge of the machine tools that are built in Cx 
Owing to connections in Poland which date ba 





many. 
over forty years, we were favoured with the origina! 
specifications which on 
machines. 

We put forward our tender and in due course receiv: 
acknowledgment with advice that they had prepar 
like to 


tender. ‘The second specification was also entirely ba 


were based entirely Gertma 


a new specification and would us send a mn 
on German machines 

We felt it was useless to go on in this fashion, and 
within twenty-four hours of the receipt of this lett 
one of the directors of the 
Poland. 

He first had to find whether they 


interested in our quotation, and, if so, why they had 1 


company was on his way 


out were rou 

H 
was received with the reply that they could not speci 
English machines as they had no knowledge of 
was manufactured in England. 

After protrac ted inquiries as to their exact requil 
ments they were persuaded to take a trip over to Englan:| 
and see our products. The Chief Director, accompani« 
by the Engineer-in-Charge, arrived in England and we: 
conducted by us through some of the principal factors 
in order that they might see the strength, reliabilit 
and accuracy of English products. From this point for 
ward the negotiations were considerably easier, althouy! 
much detail work had to be completed before a fina 
decision could be arrived at. We, however, manage! 
before they left this country to get the whole contract 
practically settled, and within a few days the oth 
details were concluded, that the orders for the 
entire needs w ere plac ed in our hands. 


taken this into consideration in the specification 


what 


The entire equipment has to be delivered this yea 
As the factory is the only motor car factory existing u 
Poland and we have obtained permission from the Chiet 
Director that introduce any Polish 
machine tools to see their factory, when in operation 
the difficulty encountered this time of lack of knowledy: 
of English machinery will no longer exist 


we may users of 


During a tour around England we had an opportunit 
of obtaming the general impression from the Engine: 
as to the English manufacturing methods and product 
Naturally, the 
taken 
judgment 

(1) The 


considerably 


time was short and his remarks must b> 


more as first impressions rather than mature 


material used on English machime tools 


better than on German or Americar 


products 
(2) There 


‘atistactory 


bee 
English 


is a fetish, for which could find n 


reason Kvery manulacturer 


must involve his own ideas in design, and that, in hi 
opimon, it would be simple rand in some cases better 
for the to ot the 


experience mnanufacturers words 


manufacturers avail themselves 
of other in other 
to copy the best American manufacturers. 

(3) There was a very obvious lack of capitalisation 
of nearly all the machine tool works. He could not 
understand why some works were going slow, althouyg! 
they had only a small stock accumulated. 

(4) The batches of machine tools were smaller than 
in Germany. He could not understand why a firm, 
whose machines were generally accepted, would not 
make out a programme for a couple of years in 
advance, and then find the 
methods of production and proceed to manufactur 
We could not get him to understand that the English 
banks did not support manufacture as is done abroad. 
and he continually replied that he knew England was 
a very rich country and had heard from financial 
friends that there was so much money now looking 
for investment. 

(5) English tools were for the most part put tor 
ward in @ very unhattractive manner, and he 
surprised to find machines so much better than he had 
anticipated from looking at the illustrations. 

(6) That it was about time we gave up cwts. qrs 
Ibs., £5. d., yrds. ft. ins., gallons, &c. 

(7) He was struck with the courtesy extended to 
him by all the manufacturers and other Englishmen 
that he has met on his journey here, as well as the 
exceedingly expensive and old-fashioned hotels. 

We are, Yours faithfully, 
THe SELsoNn 


out most economical 


war 


ENGINEERING Co., Lrp., 
Henry M. SEtson. 





A Shallow-Draught River Vessel 
for China. 


Tue shallow-draucht twin-serew and passenger 
boat Fushun. a view of which vessel we reproduce in the 
accompanying illustration, recently designed and 
built by John 1. Thornycroft and Co., Ltd., of Southampton, 
for service on the Upper Yangtse River in China. Much 
might be written regarding the many difficult problem: 
connected with the navigation of the upper reaches of 
this river, especially on the section between Chungking 
and Tchang. ‘These difficulties have, however, largely 
been solved by British naval architects and shipbuilders, 
while in any review of the progress of Yangtse navigation 
the valuable services of British navigators such as the late 
Captain Plant must not be forgotten. The traffic on this 
river is of enormous importance to China, and it is esti 
mated that before the war no than about 10,000 
native junks were trading between Tchang and Chung 
king. With native crews the junk upstream journey 
occupies up to three months, while the downstream trip 
can be accomplished in six to twelve days. In order to 


cargo 


was 


less 
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votiate the fast rapids and to pass safely the narrow 


vorges ships with a high speed and shallow draught and 
quick needed, whilst the 
sharpness of some of the river bends sets a definite limiting 
Added 
to the above-mentioned desirable qualities is the all-impor 
tant factor of a large deadweight carrying capacity which 

ikes the ship profitable for trading purposes. The honour 
of first negotiating the Yangtse rapids belongs, we believe, 

the shallow-draught gunboats H.M.S. Woodcock and 
Woodlark, which built Thornycroft’s Chiswick 
Later in 1909 the rapids were successfully nego 


manceuvring capabilities are 


ngth to the size of vessel which may be employed. 


were at 
rks 
tiated by the Shu-Tung, also a Thornycroft ship, which 


played a leading part in opening the Upper Yangtse to 


team navigation 
The Fushun is not a large vessel, but on her official 
trials, which were concluded on Monday last, the 7th inst., 





circulating pump and a Monotype air pump, 19%in. by 12in 
by l5in. There are two Simplex feed pumps with float 
gear, which are 6in. and 8}$in. by 18in In addition a multi 
flow surface heater, a feed filter and a duplex general service 
pump and a sanitary pump are fitted. For the oil-burning 
installation two oil fuel pumps are supplied. The two 
forced draught fans are steam driven and are each 30in. 
in diameter. 

The concluding official trials made on Monday last were 
carried out with the ship loaded so as to give a displace 
ment equivalent to 100 tons of cargo. Six runs were made 
on the measured mile in the Solent and an average speed 
of 14.87 knots The revolutions of 
the engines were 312 per minute with a boiler pressure of 
250 Ib. per inch and a of 26in. We were 
impressed by the extremely quick way in which the vessel 
the her turning 


was attained. mean 


square vacuum 


helm and shortness of 


responded to the 





SHALLOW - DRAUGHT TWIN-SCREW STEAMER FUSHUN 





e found ber to be both speedy and easy to rriearinprulate 
The principal dimensions of the ship are as follows 
Hull l 

! ti erall 147ft. Sin 

Breadth moulded Sit 

Depth moulded sit. Gir 

Vean river drauylit “et 

Height of ‘tween deck tif ir 

Deadweight carr t | ' 

ft. draught \bout loo 
Demlwenght art epracut 
ft. «clra ! \bvout, Dot 

(‘args MewsUremen mnt 

Dexiurned speed. loaded l > knot 

\etual speed, loaded 13.0 ke 

Prop nq Ma 
l ‘ } j ri » ' ‘ 

‘ rele ter Li fin., 182in. and 32in 

Ntrok Vin 

Norma peed About 310 r.p.m 

Bowler ofr r "0 lb per sq. in 

Vacuur hit 
The Fushun ts of special interest as being the first boat 
to be built under the revised rules of Lloyd's Special 
Survey for service on the Yangtse River She has a mild 


Siemens-Martin steel hull with a cut-away foot of a special 
The 


which 


type suited to working im the rapids of the 


oft the 


river 


tern boat is shaped to protect the rudders 
pass up through the 
fitted 


to « 


counter and suspended through 
ball bearings \ 
the head 
funnel amidships 


are 
pole mast is 
lights, and 
divided 


transverse 


uide glands with 


fitted signal 


hull 
eight 


forward arry and 


there is a singk Thee is 


into mine compartments by means of 


bulkheads and a trimming tank is placed forward of 
No. | cargo hold There are three decks, the main deck. 
the passenger deck, and the sun deck On the sun deck 


forward are placed the cabins, bathroom and saloon for 
four European passengers, whilst the captain and the chief 
engineer have also accommodation in this part of the ship 
The passenger deck is arranged for first and second-class 
Chinese passengers and has the necessary cooking arrange 


lhe 


house 


accommodation first-class 
the forward deck on the 
and there on this deck five four-berth 
state rooms Aft 
of the chief com 


steward’s 


ments and lavatory 


Chinese saloon is in 


passenger deck, are 
first-class Chinese 
the room 


sider the 
two two-berth cabins alongside 


and two two-berth 
ot 
pradore room 
\ft of the 


engine-room casing, Which mav be used either for passengers 


these cabins is. on side, 
thre 


rooms are 


anne 
and other 


t hrewe 


or for the ship's staff as may be required. The second-class 


(Chinese saloon is arranged aft of the engine-room casing 
four-berth 
rooms in the after deck house The accommodation 


the the deck. All 


holds are well arranged for storing and handling goods 


and connected with it are eight second-class 


stats 


tor crew is under forecasth 


ca 





lhe deck and navigating machinery includes steam steer 
John Hastie Co., Ltd., of Greenock ; 
a steam windlass and warping capstan, by Clarke, ( hap 
and Co., Ltd ot 
capstan fitted aft on the main deck. 

rhe twin-screw main propelling machinery is of Thorny 
croft’s high-speed inverted direct-acting triple-ex pansion 
type, particulars of which engines are given in the above 
table. The boilers are two in number and are of the firm’s 
latest water-tube pattern with a total heating surface of 
4400 square feet hey are equipped for either coal or 
oil burning and a complete Thornycroft oil fuel burning 
system is fitted, designed for forced draught with a closed 
stoke hold. During the trial at which we were present 
the boilers were burning coal. Some mention may be made 
of the engine-room auxiliaries, which are independent 


mg gear, by and 


than Gateshead, and a hand oyn rated 


The condenser is common to both 
is provided with a steam-driven llin. 


from the main engines. 
engines and it 


circle. Satisfactory man euvring and astern trials were also 
earried out. The Fushun will shortly proceed to Hong 
Kong under her own steam, and her arrival should take 
place before the monsoon arrives On her reaching the 
East she will be taken over by her owner, Mr. Fung Kan 
Yu, of Victoria, Hong Kong, by whom the order for the 
vessel was placed with Mr. R. R. Roxburgh, John I 


Thornyecroft’s resident representative tn Shanghat. 








Letters to the Editor. 


pursclves responsible for the opinions of our 


»rrespondents. ) 








LOCOMOTION NOLL S AND D. RAILWAY 

Sus As the centenar f the opening of the Stockton and 
Darlington Railway is only a few days off, would it not be of 
some service to inform your readers a little more fully about 
the original construction of No. | locomotive than has been 
done up to the present time So far as my own reading goes 
it is evident that the present boiler is the third boiler, a fact 
that may be deduced from the dimensions of its plates This 
third boiler is of the Trevithick Cornish type Phe period 
at which it was fitted | have not been able to ascertain The 
econd boiler was fitted in 1828, after the first boiler exploded 
snd was of the Trevithick double return-flue type, as Ue 
by him im be team Carriage 1803, and as was proposed 
actually used) for Lancashire Witch in 1828 The fact that 


return-flue boilers had one end of hemispherical or elliptical form 


ix a further proof that the present boiler is the third to be fitted 
rhe 


first boiler is indicated on Stephenson's oldest original 


drawing, with flat ends, and consequently would have a 
Cornish flue, but one of the first four locomotives had a 
Previthick single return-flue,”’ and the question arises, which 
of the four In De Pambour’s report of 1833, No. 1 Loco- 
motion has double-return flues, Nos. 2 and 3, Hope and 
Black Diamond, have single, i.¢.. Cornish flues, and No. 4 
is reported being taken to pieces Consequently it is either 
Locomotion N l or Diligence No. 4 that had the single 
return flue boiler From I. W. Hackworth’s letter to you in 
1857 we know that Nos, 2, 3 and 4 had their valves operated 
from valve shafts placed across the tops of the boilers, cranks at 


right angles on these shafts being driven by vertical coupling 
reds jointed to the middle of the wheel-coupling rod This 
valve-driving arrangement was not adopted through mere caprice 
but had a definite object, and that was to secure a constant 


crreular motion around a fixed centre while the axles were moving 


up or down in relation to the cylinders. 


Nos, 2, 3 


The up or down move 


ment arose from the fact that and 4 were fitted with 


Hackworth 
for the 


rimothy longitudinal compensating beams as sub 


stitutes Stephenson steam springs Phere is no doubt 


on this point; it is completely vouched for by the report of the 


two Prussian engineers who examined the engines in 1826 The 
same report vouches for the fact that the Hackworth transverse 
compensating axk hown on the original drawing of Loco- 
motion was actually used, and thus makes it quite clear that 


Hackworth not only invented compensating levers but was the 
first to have them applied to provide a three-point support for 
a locomotive It was the existence of this three-point support 
that accounted for the valves of Locomotion being driven by 
the The 


of the transversely pivoted axle was limited by contact with the 


excentric on fixed axle r down motion 


one up t 


cast iron bar trames which, along with the cylindrical boiler 


supports that look like dummy steam springs, are all clearly 
shown on the original drawing 
In Nos. 2, 3 


the case of ys 
mitted 


and 4 the compensating levers per 
both that shocks 


might be absorbed by the steam in the driving evlinders, but in 


up or down motion in axles, so rail 


doing so they also permitted a pitching motion of the boiler 
during a quarter revohution that must have been at least uncom- 





fortable the driver Locomotion did not have the pitch 


ing motion, but it had the rolling motion dictated by the eleva 


ior 


tions and depressions in the track. 

It is to be presumed that when these engines were designed 
the pitching and rolling motion, with constant rail contact, was 
deemed to be preferable to the shocks and strains produced by 


four-point support, and the present four-point support condition 


of Locomotion, along with the fitting of the third boiler, no 
doubt was arranged at a period when the track was much im 
proved, compared with the original laying so far as smoothnes 


was concerned In any case, it is remarkable that at no period 
of ite existence does it appear that Locomotion was ever 
fitted with springs, although much stress seems to have been 
placed upon the fitting of all the other engines of the company 
with them Jas. DuxLor 

Glasgow, Septermber Sth 

COMPOUND LOCOMOTIVES 

Sin In the latest mumbers of Tur Knctnenn which | have 
been able to see your correspondents seem agreed that the 
Midland three-cylinder engines are the best compound loco- 


have England But far 


motives that yet been produced i by 
the most successful compounds that have ever been built any 


and it 


where are the four-cylinder engines of the French type, 
to be the three “ Atlantix 

Great British engineers have persistently 
ago many of them ignored 
Web!) 


use of any auto 


regretted that, except for 
Western line, 
ignored the type, just as forty year 
the Westinghouse brake, and, 
and Patrick Stirling, wished even to avoid the 


much 
on the 





under the leadership of 


matic brake whatever 


There is no justification for the building of the Midland com 


pounds at the present time They are only a small engine and 
cannot possibly work the heavier trains without assistance, 
even at the low speeds now in favour on their system; and 


in these days of high wages and dear coal, the practice of running 
two engines on every lmpportant train is more waste ful than evor 
The new compounds are the L.M. and 8 
both south of Carlisle, the 


Euston, and anyone can see that they will never make « 


being tried on lines, 


north and and also on main line to 


suble 





heading unnecessary 
Great Ws 


line stimulated the Swindon authorities to design really efficient 


The coming of the three French engines to tix tern 


engines of their own, and it is a pity that the united wisdom of 
Crewe, Horwich and Derby cannot do likewis« 


With regard to three-cylinder engines in general, I submit the 


following propositions : 


(1) If only low powers are required, an engine with two 





cylinders can do the work satisfactorily, and is much cheaper 
than one with three cylinders 

(2) If higher powers are required, it is advisable to ws 
driving axles and to divide the work as equally as poss 
between then 

(3) If two driving axles are employed, the work cannot b 
divided equally between them with three cylinder untle tl 
inside cylinder is made much larger than tl th wd oF 
4 Variation in size is admitted, the benefit rm Har blast-piy 

tion im lost 

Meulrid, Sept ber 7tl Ww. hd 

rHE FUTURE OF THE AILRSHLP 

Sit Progress with this type of vessel does not appear to 
profit by experience in the manner it upporters would wish 

Shenandoah broke away and survived, K 33 repeated thy 
mi hap, R 38 broke her back in flight, now Shenand meh duplic ate 
the disaster It ix dreary reading, and one wonders whether after 
all we have vet found the metal or design that will enable these 
vast structures to take the air safely on a commercial basi 


Jt is futile to point to seaborne craft as a parallel, for in such 


cases where vessels have broken their backs in a seaway it is 


generally admitted that the accident has been due to undue 
but the the 


the designer is faced with weight-cutting as his main difficulty 


weight-cutting to attain speed ; in case of airship 


to obtain flight at all. 
Nor does the rapid success of the aeroplane form good 








for argument, since gliding flight is century old, and it n 
only the advent of the light prime mover to convert it into con- 
trolled efficiency within the short space of some twenty years. 

We that 
afloat 


now have disastrous proof whether moored or 


the airship is subject to disruptive stresses which from 


her enforced bulk and light scantlings she is ill fitted to resist, 


and the must oceur: Can these conflicting elements ot 


difficulty 


punt 


be reconciled with the materials so far to hand 





Noble as it sounds to eliminate the word ImMposst ble from 
one’s vocabulary, limitations must be admissible in a sane com 
munity, and one is tempted to doubt whether the problen 
is being attacked from the right end, or whether the success of 
this type of vessel may not lie eventually rather with the metal 
lurgist and the laboratory than in any skill of design 

Admittedly for war purposes the airship provided with 


revolving hangars, a host of trained helpers, and selecting her 


weather, is a powerful weapon of destruction and a valuabl 
scout, but pending discovery on the lines indicated it would so 
far appear that the future of the air lies with the plane " for 
all practical purposes 

Meanwhile may one sugyest that, as 


1M MOst ENgriOcriap prob 


lems, compromise should not be overlooked, and that the 
protagonists of both svstems might in combination produc 
a fast, safe, and efficient air liner of moderate dimensions that 





would tulfil the dreams ot Empire linkage 


the accomplishment 


of which is so clearly desirable in face of the present world situa 
thon Ss. P. Crnwrim, 

Littlohampton, September 4th 

RAMSBOTTOM PISTON-RKRINGS 

Sir,—lIn a book on British Locomotive Engineermy which 
is in its fifth edition, I notice several illustrations of the steam 
pistons shown at the end of the stroke and half of the Ram 
bottom piston-ring in the bell mouth of the eylinder No doubt 
the object of thus allowing the piston-ring to overrun the workin, 


to avoid the formation of a ridge in thy 
the kindest thing to 


is that it is a bit of amateur engineering, since every thoughtful 


of the evlinder is 


evlinder, but 


ay about this arrangement 


engineer knows that the exposed ring is being closed in each 
stroke by the steam pressure coming on the exposed part 

The above-mentioned arrangement during recent vears ha 
been adopted by many engineers, and must have cost thousand 
‘ oal 


also reased 


of pounds for extra renewals of ring im con 
sumption 

The engineers of the last century were wise enough to avoid 
this pitfall, and the late Mr. Macfarlane Gray, who was the Board 


of Trade examiner for sea-going engineers, gave a question refer- 


ring to the above about forty to forty-five years ago 





London, September 7th, 


Wa, Hy. Ropsoy, ] 
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Four-Ton Electric Level-Luffing 
Wharf Cranes. 


\ set of five electrically operated wharf cranes is being 
supplied by Alex. Chaplin and Co., Ltd., of Cranstonshill 
Engine Works, Govan, Glasgow, to the order of the High 
Commissioner for the Union of South Africa, for use in 
Durban Harbour. These cranes embody some interesting 
features, as will be observed from the accompanying 
ravings, which illustrate the first of the batch to be 
completed. They are designed to deal with a working load 
of 4 tons at any radius between a maximum of 52ft. 6in., 
ind a minimum of 21ft., and to run on a pair of rails set 
at I ft. 9fin. centres. The hoisting speed with full load 
is 125ft. per minute, and the hoisting motor is of 50 brake 
horse-power. With the aid of gearing, 2 tons can be lifted 
at a speed of 250ft. per minute. The pedestal or carriage, 
which is 24ft. high, is a braced structure carried on eight 
wheels arranged in pairs, at 14ft. 6in. centres. Two of the 
pairs are connected together by a cross shaft, and are power 
iriven through triple-reduction gearing, the last reduction 
being by a pinion meshing with spur wheels which are of 
nearly the same diameter as the carrying wheels, to which 
they are attached, by a 10 brake horse-power motor, 
which is capable of propelling the crane at a speed of 50ft. 
per minute. The top of the pedestal is furnished with a 
roller path, 10ft. in diameter, round the whole of which is 
a circular toothed rack, with which a vertical 
spindle pinion projecting down from the underside of the 
superstructure of the crane. This pinion is driven through 

rm gearing by means of a 10 brake horse-power motor, 
which is capable of revolving the jib and superstructure 
at the rate of 400ft. per minute through a complete circle. 
There are twenty-eight bearing rollers, 7in. in diameter. 

The floor of the operating cabin is 48ft. above rail level, 
and is so placed that the crane driver has an excellent view 
of his work. The hoisting motor, which is contained in 
the same cabin as the slewing motor, drives the hoisting 
« drum, which is arranged vertically above it, through 
double reduction spur gearing. The lufting arrangements 
will be readily understood by the aid of the drawing. The 
hoisting rope is led from the hoisting drum, first over a 

illey A which is fitted at the top of a well-stayed fixed 
upright forming the highest part of the crane structure. 
The spindle of this pulley is rigidly connected by the link 
B to the spindle of the pulley C, which is capable of moving 
backwards and forwards along a path E. The hoisting 
rope, after passing over the top of the pulley A, is taken 
to the underside of the pulley D, the spindle of which works 
n bearings attached to the underside of the crane jib. 
Passing from the pulley D, the rope is rove first over the 
pulley C and next over the pulley F at the head of the jib. 
The hook can be lowered to 45ft. below rail level. 

\s shown in the drawing by the full lines, the crane 

ook the maximum radius of 52ft. 6in. To reduce 
the radius to 21ft., as shown by the broken lines, the jib 
is luffed by means of a 10 horse-power motor and double 
reduction spur gearing, which drives a pinion that meshes 
with a rack formed on the sector-shaped tail end of the 
Luffing with full load can be effected at a speed of 
120ft. per minute. The fact that the pulley C can move 
along the path FE during the process of luffing results in 
the load being kept at practically the same level throughout 
the whole range of vertical movement of the jib. We are 
informed that, actually horse- 
power is required for luffing, but a 10 horse-power motor 
has heen fitted, so that only one size of spare armature 
need be carried for the three motors, for buffing, travelling 
and slewing. 
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The hoisting motion is controlled by a contactor panel 


working in connection with a master controller, which 
gives potentiometer -braking on the lowering side. The 
other controllers are of the plain series drum type. The 


travelling, luffing and hoisting motions are fitted with 
solenoid brakes and self-resetting shunt limit 
All the controllers are interlocked with the crane panel. 

‘The crane, we are informed, underwent a satisfactory 
test under working conditions in the of the 
Inspecting Engineer to the High Commissioner for the 
Union of South Africa. 
of the working load was satisfactorily dealt with, without 
the use of rail clips or blocking shoes. The jib is balanced 
by east iron weights fitted on the tail extension, and there 
large ballast tank containing sand arranged 
inside the pedestal just above the carrying wheels. 
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SIXTY YEARS AGO. 


Ix our issue of September 8th, 1865, we recorded the 
death at Clifton of Mr. Appold to whom is commonly 
assigned the credit for the invention of the first practicable 


form of centrifugal pump. Mr. Appold, from the brief 
account which we gave of his activities, was clearly 
possessed of an extraordinarily inventive genius. His 


worldly well-being was, it seems, derived from his occupa- 
For many years he practised a 
secret process which secured to him a virtual monopoly 
of the trade. Incidentally it may be noted he always 
maintained that the employment of secrecy was a far 
more effective way of working an invention than attempt- 
ing to secure protection by means of a patent. In addition 
to his work on the development of centrifugal pumps, his 
yreat ingenuity as an amateur mechanic was revealed 
in the contrivance of apparatus for paying out submarine 
cables and in the use of syphons for draining flood water 
inthe fen country. In his own home and the works adjoin- 
ing it, everything that could be made so, was automatic. 
lhe doors opened as one approached them and closed after 
entry. Water came unbidden into the basins, and when 
the gas was lit the shutters closed. The temperature of 
the rooms was regulated between two fixed limits by means 
of a “ self-acting thermometer,’’ and the air supplied for 
ventilation was washed and screened. Even his stableyard 
yates opened of themselves as he drove up to them and 
closed after him without slamming. The lighting of 


tion as a dresser of furs. 


railway carriages by means of gas formed the subject of a 
paper, reported in the same issue, which Mr. William Dalziel 
had recently presented before the London Association of 


Foremen Engineers. Mr. Dalziel referred to one of the 
most successful methods of gas lighting then in use on 
several railways, the system devised by Mr. Newall, of 
Lancashire. The gas was carried in an india-rubber bag 
resembling the bellows of an accordion, which collapsed 
under its own weight as the gas was consumed. To fill the 
bag with gas a somewhat elaborate procedure, it would 
appear, had to be gone through involving the use of water 
to expel the air in advance of the incoming gas. The bag 
was usually carried in a compartment of a brake van, 
from which service pipes passed along the roofs of the 
carriages. The gas was stored in the bag at atmospheric 
pressure, and, as a consequence of the large amount of 
space required, the system was only in use on trains per- 
forming short journeys. It was calculated that a train 
from London to Glasgow fitted with sixty lights would, 
on Mr. Newall’s system, require for the accommodation 
of the gas bags, a space equal to one-eighth of the total 
occupied by the train. Mr. Dalziel concluded by giving 
some details of his own method of train lighting. His 
system made use of high-pressure gas, and was at the time 
being tested by the South-Eastern Railway. Each carriage 
was fitted with an independent reservior of compressed 
gas of sufficient capacity to supply two burners for sixty 
hours. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own ¢ orres ponde nt.) 


General Conditions. 


Propucers of iron and steel in the Midlands and 
Statfordshire are stili awaiting the autumn trade improve- 
ment. So far, September has brought little in the way of 
actual new bueiness to the mills, though inquiries are 
much more numerous. It is recognised that in the most 
favourable circumstances, it will take some time for the 
autumn trade to develop, but it is urged that something 
of it should have been felt by now. To-day’s market in 
Birmingham was a little more active, but business was 
on a small scale, with an absence of forward contracting. 
Iron and prices are defined, but 
there is still a wide divergence between prices acceptable 
for small lots and for big contracts. Raw iron and struc- 
tural steel values are easier, but finished iron and gal 
vanised sheets maintain recent prices, the former chiefly 


steel becoming more 


because of absence of demand. 


Steel Values. 


Steel to depreciate 
which a week ago exceptional have now 
general. Competition in all branches is very keen, and 
where there is a chance of securing a good order quotations 
are cut ruthlessly. This has been going on for some weeks, 
and has necessitated a general marking down of the rates 
Angles and joists are now obtainable at £7 15s., while for 
small orders steel masters are willing to accept £8. Tees 
sell at £8 15s. .o £9 and small rolled bars at £8. Ship, 
bridge and tank plates are 5s. down on the month, being 
now quoted £8 15s. upwards. The £13 quotation for boiler 
plates is not maintainable, and it is understood that mill- 
owners are being called together to reconsider the position. 
They make between £12 and £13. The state of the steel 
market bespeaks a discouraging situation in structural 
engineering. True, report improving 
inquiries which would appear to indicate increased work 
in the autumn, but the tonnages are almost insignificant 
compared with the large requirements of powerful modern 
mills. There are few considerable contracts being placed, 
and still fewer that are accessible to inland industrialists. 
They are outbid by competitors on the coast, not only for 
the export trade, but for a large proportion of the home 
trade. Orders of value are being kept back pending the 
further price concessions anticipated by steel consumers. 
These expectations are being based mainly upon the falling 
tendency of coke, for which the demand is far below the 
supply. The orders for steel which are coming on to the 
market are increasingly filled with cheaper continental 


Prices 
become 


values continue 


were 


some engineers 


material. Billets selling at £6 10s. are undersold by 
Belgian steel at £5 12s. Foreign joists cost £1 10s. less 
than the English. The Belgian manufacturers are en- 


deavouring to attract business by offering expert inspection 
of material before dispatch, giving the British buyer the 
option of inspecting at his own expense. The object of 
this: move is to meet the prejudices of consumers who, so 
far. have pinned their faith to native material. A good 
deal of semi-finished steel is being brought into the district 
in the form of slabs, billets or tube strip. Sales of steel 
strip have been made here at about £7 15s. or nearly £2 
below the local prices. Germany has been rather success- 
ful lately in selling cold rolled steel strip for use in the motor 
and cycle industries, several hundred tons having been 
bought within a tew weeks at prices £2 to £3 below the 
Midland figures. 


Steel Scrap. 


Steel scrap continues a weak market, buyers and 
sellers disagreeing for the present as to market values 
Sales are restricted to small lots. Sellers are not disposed 
to accept the low rates offered for forward bookings. and 
they regard the market as likely to develop increased 
values at the first sign of an improved demand, which is 
still looked for in the autumn. 


Pig Iron Situation. 


Sluggishness continues to characterise the pig 
iron trade, but faith in the autumn revival is still main 
tained in spite of the disappointments of late years. The 
recent orders for locomotives are expected to bring business 
to the foundries, and stimulate the demand for pig iron. 
At present, the pig iron industry in South Staffordshire 
is in a very feeble state. There are only five furnaces in 
blast, three making basic, while two are small cold blast- 








furnaces engaged on specialities. In 1913 there were 


| to indulge in optimistic anticipation. 


twenty-three furnaces operating in the district. Present 
market conditions give no encouragement to smelters 
to bring more furnaces into commission, for they are ex- 
periencing great difficulty in disposing of their current 
output. Though prices have further slumped, buyers 
continue to press for larger concessions. On ‘Change in 
Birmingham to-day—Thursday—Derbyshire No. 3 foundry 
sold freely at £3 7s. and forge at £3 3s., while North- 
amptonshire brands commanded only £3 2s. for foundry 
and £2 17s. for forge. If furnacemen were able to exploit 
a reasonable proportion of their productive capacity, they 
might sell at present prices and yet make a profit, but it 
is only those concerns which have valuable associated 
interests that are able to reap much reward for enterprise 
in existing circumstances. Furnacemen complain that 
the market is suffering from the bearing tactics of mer- 
chants. There is not sufficient evidence that prices have 
deteriorated out of proportion to the shrinkage of con- 
sumption. A month or two ago it looked as if pig iron 
prices had touched bottom. The collapse of coke has, 
however, encouraged pig iron users to hold off the market 
again for better terms. Even a moderate revival of demand 
in the main channels of consumption could hardly fail 
to have a steadying effect on values, and once buyers are 
satisfied that the depreciation has run its course, they 
will be less chary about looking ahead. However, for the 
moment, orders are only for small tonnages, consumers 
being indisposed to buy forward. 


Blast-furnace Coke. 


The market for blast furnace coke has 
so demoralised that Midland smelters do not find it worth 
their while to make contracts. They can buy in open 
bargaining at something like 11s. or 12s. per ton at ovens. 
This is by far the lowest price touched since the war. It 
is not to be expected that the trade will be stabilised on 
such a basis for the figure is uneconomic. Many ovens 
are already idle, and unless producers are able to get a 


become 


profitable return, further curtailment of output will 
certainly take place. 
Staffordshire Bar Iron. 
Staffordshire bar iron mills continue rather 


better employed, but future prospects remain dubious 
There is not a great deal of new work into the 
Midland rolling stock works, while engineers do not speak 
encouragingly of future requirements. The marked bar 
mills are at the moment making practically full production. 
and the basis price of £14 10s. is maintained. Common 
bars are in no better request, but quotations remain un 
altered, chiefly because there is no likelihood of enlarging 
the turnover by making any concessions that are prac 
ticable. Crown quality bars are quoted £12 7s. 64. and 
nut and bolt and fencing bars £11 7s. 6d. A good deal of 
foreign material, particularly of the latter grades on old 
contracts, is constantly reaching the Midlands. Importers’ 
Production in the Stafford 
shire mills continues to be chiefly in the form of re-rolled 
Wrought iron gas tube strip at £12 15s. to £13 is a 
the tube 


coming 


prices are cut very finely. 


steel. 
little more 
makers 


active, as a result of large calls by 


Galvanised Sheets. 


The galvanised sheet department continues 
busy. The mills are in full employment, with a steady flow 
of new business, India and South America having been 


among the prominent buyers of late. There is no difficulty 
in maintaining the £16 5s. basis for corrugated sheets of 
24 gauge. An occasional premium of half a crown is paid 
for a small lot or a quick delivery. These mills are assured 
of activity for a couple of months ahead, while some well- 
favoured firms would have no difficulty on present order 
books in carrying on until the end of the year. 


Unemployment. 


Unemployment in the Midlands area, which for 
many weeks had been steadily declining, this week shows 
a substantial increase. The Ministry of Labour's figures 
record an increase on the week of 6577—the total of 
161,861 comparing with 155,284 for the previous return. 
The aggregate is made up of 118,618 men, 4205 boys, 34,404 
women, and 4634 girls. In the Birmingham area there are 
now unemployed 27,353 ; Bilston, 3068 ; Coventry, 3016 ; 


Cradley Heath, 3467; Derby, 1590; Dudley, 3677; 
Leamington and Warwick, 510; Leicester, 6402; North 
ampton, 1868, Nottingham, 9267; Oldbury, 1328; 
Peterborough, 364; Redditch, 1389. Smethwick, 3541 ; 


Stoke-on-Trent area, 20,452; Stourbridge and Brierley 
Hill, 3195; Tipton, 1995; Walsall, 5111; Wednesbury, 
2494: West Bromwich, 2645; Wolverhampton, 5370: 
and Worcester, 1259. 





LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER 
General Conditions. 


Tue markets here for iron and steel very 
much as they have been since the coal trouble was settled. 
There is no indication yet of the autumn revival, but 
many people are still hoping for it. The improvement én 
the autumn does not usually show itself before October, 
or, at the earliest, the end of September, so there is yet time 
The reports as to 
very large orders for textile machinery on Russian account 
are a favourable symptom ; but it is not clear yet how 
large these orders are, or what security there is that they 
will bo paid for. There was a report that only 20 per cent. 
of the value was to be secured in cath and the remainder 
might depend upon the good faith of the Russian Govern- 
ment. One does not know that the said Government 
has any “ good faith ” left ; but, of course, all this is mere 
conjecture, and i¢ seems improbable that Lancashire firms 


are 








would accept the orders without adequate cuarantees. 
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In any case, if the work is carried on, it will have the same 
effect on local trade whether the ultimate payment is secure 
not. 


ol 


Metals. 


The reaction in the copper market received a 
check at the end of last week, and again more favourable 
views as to the future are prevailing here. All through 
the “‘ sagging” of last week there was an undercurrent 
of strength, based mainly on the fact that the statistical 
position of copper is quite good and that consumption is 
large. The July production for the world was published 
last week, and showed figures practically the same as those 
of June; in fact, fractionally below those figures. Some 
substantial orders for locomotives have to be carried out 
in Lancashire. It is true that they were taken some little 
time ago, but the orders for the material are coming out 
now, and a fair amount of copper and brass will be required. 
Che prices for manufactured metals still remain incon- 
veniently high. Brass locomotive tubes are at Is. per 
pound, and copper tubes at Is. Il}d., with strong 
sheets at £93. The latter price was reduced to £92 
when the set-back in the standard market occurred ; 
but as standard and refined ingots are now recovering, 
the £1 has been put on again. Consumers of ingot 
copper here have been inclined to buy for stock on 
the recent reaction, and it seems probable that thoy 
have been wise in doing so. In the market for tin a very 
cheerful view prevails here. It is believed that the recent 
fall has now spent itself, and that better markets with 
rising prices are before us. The fall of about £12 per ton, 
which occurred in August, is generally attributed to the 
cessation of the American buying; but just now there 
are indications that American consumers are ready to 
come in again ; and, from all accounts, the consumption 
in the American tin-plate trade is as good as ever. With 
a renewal of American demand the market here might 
soon go back to the early August prices. The lead market 
suffered some reaction with the other metals, but it does 
not seem to be generally believed that the end of the period 
of high prices is near at hand. The demand for lead is 
very great, and the arrivals seem to be taken up promptly ; 
but when the price for English pig begins to get over £40, 
then there is contraction in the demand. We shall prob- 
ably see £40 again. Spelter sympathises to a certain 
extent with the other non-ferrous metals, but it appears 
to be in a fairly safe position at the present prices. 


Pig Iron. 


Buyers of foundry iron in the Manchester district 
do not seem yet to be in any hurry about replenishing 
their stocks. A large part of the business now being done 
is in small lots for immediate delivery, which is a fairly 
good proof that a great many ironfounders are working 
with empty yards. At present there seems to be no diffi- 
eulty in getting delivery within a couple of days; for 
although the furnaces are not burdened with very serious 
accumulation yet, still there always seem to be more sellers 
than buyers in this and in all other departments of the 
trade. The price of Derbyshire No. 3 iron remains fairly 
steady at 75s. per ton delivered in Manchester, although 
one would not like to say that Derbyshire brands are never 
sold below that figure. There is some cheap Lincolnshire 
foundry iron about, some, say, at delivered, but cer- 
tainly at 74s., and when there is direct competition, the 
seller of Derbyshire wili probably give way a little to 
keep out the rival iron. Derbyshire furnaces are also 
losing some of the trade they secured in the North of Lanca- 
shire at the time when Cleveland makers were asking a 
relatively high price. With Cleveland iron weak at 69s., 
and perhaps available at 68s., this North Lancashire custom 
is reviving. A little Northamptonshire iron is heard of 
here, but not much, and in the case of both Cleveland and 
Northamptonshire a revision of the railway rates is neces- 
Scotch iron is fairly steady at 95s. per ton delivered 
here by rail, and if the textile engineers get busy this 
autumn, a better consumption of Scotch iron may take 
place in Lancashire. 
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Steel. 


Che market for manufactured steel is probably 
weaker than it was, although no change is made in the 
ostensible prices. Reports of very low prices for actual 
transactions are more frequent ; and it would appear that 
the Scottish plate makers are determined to take orders 
in Lancashire no matter at what cost. For plate, prices 
have been heard of that cannot leave more than £7 5s. 
per ton at the works, although the lowest published price 
is £8. For joists and angles £7 15s. per ton has been 
accepted in Manchester. Small steel bars are also cheaper. 


Scrap. 


Dealers in old iron and steel seem very depressed, 
and report that there is very little satisfactory buying 
now. The Lancashire consumers of heavy wrou; ght scrap 
seem to be succeeding in their attempt to force ‘the price 
down to 65s. per ton delivered ; although one cannot see 
how, at such a figure, it will be worth while to sort out the 
scrap. Steel scrap for melting purposes is still selling 
(to dealers) at 50s. per ton on trucks at a Lancashire station. 
In cast scrap rather less business seems to be done now, 
perhaps because buyers are looking for lower prices, and 
dealers are trying to keep the pricesup. For good ordinary 
heavy cast scrap buyers offer 70s. per ton, but holders 
expect to get from 72s. 6d. to 75s. For fine broken textile 
machinery scrap dealers ask from 80s. to 82s. 6d. per ton 
delivers d. 


BARROW-IN-FURNESS. 


Hematite. 


There is still no tendency towards improvement 
in the hematite pig iron trade in this district ; in fact, busi- 
ness is almost as bad as it can be. Orders are limited to 
small quantities, and there is no movement on the part of 
customers to place contracts for anything but immediate 
requirements. Scottish and Midland buyers predominate, 
but they are not placing orders for forward delivery. The 
trade with the Continent is as low as it can be. Makers’ 
stocks are coming down very slowly—far too slowly— 





and for that reason the Ulverston furnace has been put out. 
The Millom Company has started a furnace, but when it 
closed down its stocks were low. There is more activity 
in Cumberland where six furnaces are in blast, but iron 
is going into stock and will continue to do so until the steel 
departments get to work again and absorb the output. 


Iron Ore. 


Business in native iron ore is very quiet and 
will continue to be so until there are more furnaces in blast 
as the outside demand is very small. Some of the mines 
are idle. In foreign ore a very restricted trade is being 
done and imports are down. 


Steel. 


There are no new features in the steel trade to 
report. The Workington steel departments have not got 
to work yet, but are expected to restart shortly. The 
Barrow rail and merchant mills are still idle, but there is 
talk of their re-starting soon, although the orders held at 
present are not sufficient to justify such a course. There 
is more activity in the hoop and small sections mills, which 
are kept going regularly. Foundries are moderately 
engaged. 








SHEFFIELD. 
From our own Correspondent.) 


Commercial Steel. 


THE output of semi-manufactured steel, to be 
sold for general purposes, continues at a low level. The 
quantity of billets called for is extremely small. and con- 
sists for the most part of supplies required for immediate 
consumption. There are few inquiries of importance, and 
users show no disposition to place forward contracts. 
Pig iron, bar iron, and rolled steel bars and sections, are 
all in the same unsatisfactory condition. In the heavy 
finished departments, too, activity is not so great as it 
was. The production of supplies of axles, tires, springs 
and other railway requisites is still one of the busiest 
sections of trade, but orders and specifications from the 
companies have fallen off, owing to the lessened traffic 
on the railways. There are not so many wagons running, 
as a result of the slump in the coal trade, and there is 
very little doing in the building of private owners’ wagons. 
Some good contracts are on hand from foreign countries 
and the Colonies for carriage stock, but the building of 
these vehicles does not call for much iron and steel material, 
although it provides good work for the makers’ shops. 
In many quarters there is still a feeling of optimism with 
regard to the near future. It is believed that German com- 
petition in steel is becoming less acute. The building of 
the new cruisers and gunboats will! bring a welcome amount 
of work to the steel and armament departments and also 
to engineers. 


Local Railway Contracts. 


of railway contracts have been 
announced during the past week, and some of them have 
gone to firms in the neighbourhood of Sheffield. Clayton 
Wagons, Ltd., of Lincoln, has received orders from the 
Uganda Railway for two bogie sleeping cars of an elaborate 
design, and also from the Burma Railways for twenty- 
seven carriage underframes and bogies. A contract for 
the construction of a new and enlarged station at Welwyn 
Garden City has been placed by the London and North- 
Eastern Company with H. Arnold and Son, Ltd., of Don- 
caster. 


A number 


The Crucible Steel Trade. 


Some improvement is to be noticed in the con- 
dition of the crucible steel trade. It is still in a very un 
satisfactory state, but is better than it was a year ago. 
The handicap caused by placing on the market large 
stocks of surplus war stores has affected the trade for a 
long time, but this disadvantage has now at last prac 
tically disappeared, and the home market is accordingly 
calling for larger quantities of new products. The export 
markets, however, continue to be extremely disappoint- 
ing. Seldom, if ever, have France, Italy and Germany 
taken such small lots of best quality Sheffield steels as 
they are taking to-day. A little better business is being 
done with Belgium. Makers of crucible steel are seeking 
a reduction in the price of the special melting coke which 
they use. They prefer the beehive quality, the quotation 
for which is nearly 40s. per ton, while patent oven coke 
ean be had for 26s. 6d. Various tool trades, principally 
files, are still active. The recent orders from Russia 
have been of great benefit to these departments. The 
aggregate value of the work amounts to several hundred 
thousand pounds; in fact, some people estimate it at a 
million sterling. The articles required include tool steel, 
saws, hacksaws, edge tools, files, mechanics’ hand tools 
and agricultural knives. 


Direct Production of Electricity. 


The romantic possibility of the production of 
electricity direct from coal, without the intervention of a 
steam plant, is foreshadowed by experiments which are 
now being carried out at the University of Sheffield by 
Dr. T. F. Wall, the scientist, whose investigation into the 
disintegration of the atom attracted such wide attention 
a few months ago. In view of the small percentage of 
efficiency which is obtained by present methods of using 
coal, Dr. Wall urges that there is a clear case for over- 
hauling the methods now in use for converting the heat 
energy of coal into electrical energy. His suggestion is 
that this conversion should be brought about directly, 
without the employment of steam boilers or any 
rotating machinery whatever; that is to say, by 
means of a highly developed thermo-electric junetion. 
‘I have recently obtained,”’ he says, “‘ by means of a new 
and special process, a robust and practical form of thermo- 
junction, which is capable of developing about 0.05 volt 
per junction when heated to the requisite temperature, 





and this result provides the basis for a practical form of 
thermo-electric generator. Thus, sixty such couples cay 
be connected in a compact form, and will give a pressur 
of 3 volts, which may be used for charging accumulators 
or for obtaining oxygen from the electroysis of wate, 
Correspondingly higher voltages can, of course, be obtained 
by increasing the number of such junctions used in the 
generator.” 


The New Process. 


“The completed generator,’ continues Dr. Wil, 
* will thus be in the form of a hollow tube of, say, 1/1 
diameter and about Ift. high for a small size generator, 
and a correspondingly larger tube for larger outputs. This 
tube will form the container for a furnace. That is to say, 
coal will be burnt at the bottom of the tube, and the gem 
rated electric current will be drawn off from two terminals 
fixed to the generator. There will, therefore, be no moviny 
parts of any kind, and no attention be will required beyond 
stoking up the fire. A further important result has al 
been obtained, viz., a combination of two metals, end a 
third substance has been found which gives the relatively 
enormous voltage of about 0.36 volt per junction for a 
temperature of about 600 deg. Cent. If it is found to |» 
possible to utilise this latter result satisfactorily fo: 
thermo-electric generator, such a generator would beco: 
a formidable rival to any steam plant.’’ A small t 
thermo-electric generator is now under construction in t}\ 
University of Sheffield on the lines indicated, and it 
expected that it will be completed and ready for demo: 
stration before the Royal Commission on the Coal Indust: 
has completed its inquiry. 


Cutlery and Plate. 


There is little improvement to report in the stat: 
of these trades, but one does hear of a movement in tl. 
right direction here and there, owing to buying in readin« 
for the Christmas season trade. It is chiefly the depart 
ment for stainless table cutlery which is showing progr 
The output from this branch is still very large, although 
has not recovered the activity of a year ago. Carving 
knives and bread knives of stainless steel are growing in 
public favour. In the pen and pocket knife branches, tly 
depression continues acute. The export trade, which was 
pretty brisk in the earlier part of the year, has fallen off, 
and, owing to the severity of competition of the colonial 
markets, prices are cut very fine. Retail distributors of 
electro-plated goods are sending in orders rather mor 
freely. Great anxiety is being felt as to the future of th: 
cutlery trade with Australia. A deputation of smal 
Sheffield manufacturers, which waited upon the secretar) 
of the Chamber of Commerce, pointed out to him that since 
the removal of the embargo on German goods entering the 
Commonwealth, the market was being swamped by good 
at prices with which the local makers could not compet: 
The secretary reminded them that two years ago Major 
Oakley, the Controller-General of the Australian Customs 
on a Visit to Sheffield, stated that if any cases were brought 
to his notice of German or other foreign manufactures 
being imported into Australia at prices less than those at 
which they could be manufactured in Sheffield, he would 
immediately put into operation the powers possessed by 
his department, under the Industries Preservation Act 
of charging the full rate of duty—25 per cent. ad valorey 
—not on the German invoice price, but on the price at 
which similar goods would be sold in the home market 
The secretary of the Chamber has written to Majo: 
Oakley, drawing his attention to the matter and asking 
for his intervention. 


Municipal Schemes. 


A large number of municipal schemes of engi 
neering interest are afoot in the district just now. Leeds 
is proposing to construct a fine new arterial road, 80ft 
wide, from the east to the west of the city, by widening and 
improving Park-lane, Guildford-street, Upperhead-row 
and Lowerhead-row. The estimated cost is over half a 
million, and Sir Reginald Blomfield, the eminent architect, 
has been engaged by the Corporation as its chief adviser 
The Doncaster and Tickhill Water Board has given to 
W. Wilson and Co., Ltd., Newcastle-on-Tyne, a £120,000 
contract for the laying of about 30 miles of cast iron water 
mains. At Pontefract, a Ministry of Health inquiry has 
been held with regard to the Town Council’s proposal to 
spend £65,000 in laying a new 16in. main from its water 
works at Roall to the town reservoir on the Park Hill, a 
distance of 9 miles. The Rural Council of Easington ha: 
a sewerage scheme for the parishes of Thomley, Shotton 
and Wingate, which is to cost £40,000. A deputation from 
Derby Town Council has inspected the cast iron houses 
erected by Newton, Chambers and Co., Ltd., of Thorn 
cliffe, and as a result the Corporation is seeking the san 
tion of the Ministry to the erection of 250 of these houses, 
at £425 each, the contract to be completed within twelve 
months. Burnley Town Council, which is erecting new 
gasworks at Old Hall, has given the contract forexcavators’, 
masons’, and concretors’ work to Wellerman Brothers, 
Ltd., Sheffield, the price being £19,065. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron and Steel Imports. 


THE serious effect of foreign competition in the 
iron and steel trades was reflected in statistics presented 
at this week's meeting of the Tees Conservancy Commis 
sion, which showed the imports of iron and steel into the 
river Tees during the ten months ending August 3lst. 
While a considerable portion of the producing plant in the 
Tees-side district is laid idle, the imports of iron and steel 
from European countries continue to increase by leaps 
and bounds, and for the ten months just ended the total 
reached 151,839 tons, as compared with 106,744 tons in 
the corresponding period of 1923-24, and 53,399 tons in 
the same period of 1913-14. Crude sheet bars, billets, 
blooms, slabs, &c., imported during the past ten months 
totalled 115,225 tons, as against 71,111 tons in 1923-24, 
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und 33,646 tons in the pre-war period of 1913-14. The 
nports of plates, bars, angles, rails, joists, sheets, &c., 
ceived at the port during the ten months totalled 21,416 
tons, as compared with 16,091 tons in 1923-24, and 19,441 
wns in 1913-14. Pig iron brought in totalled 15,198 tons 
luring the past ten months, as against 19,542 tons in 
1923-24, and 312 tons in the pre-war period. 


Cleveland Iron Trade 


It is difficult to" glean any encouragement from 
present situation in the Cleveland pig iron trade. That 
period of the year has now been entered upon when traders 
we usually actively engaged in fixing autumn contracts, 
but forward business is scarcely heard of nowadays, and 
aggregate volume of prompt business is disappoint- 
gly small. The consumption of pig iron is, of course, 
isiderably restricted owing to the prevailing industrial 
Even where works are needing iron they are 
place an order for more than a few weeks’ 
pply, as prices are tending so steadily downwards. 
Makers declare—-and there is no reason to dispute it 
that present selling prices do not cover the cost of pro- 
duction. But that constitutes no reliable assurance that 
ces will fall further Indeed, they will have to 
io so if Cleveland producers are to overcome outside com- 
petition. Not only are they cut out of continental markets 
nd seriously assailed in Scotland, but even in .he imme- 
te district a fair amount of cheap foreign iron is being 
ed. in two months over 7000 tons of foreign bars hae 
n laud 2d on Teesside, and there is more tocome. Under 
ch circumstances Cleveland producers view the outlook 
ith considerable anxiety. They are at the mer.y of the 
msumer, and there is now no such thing as a im quota- 
tion. Prices are a matter of bargaining between buyer 
and seller, and final terms are influenced by what the other 
irty is prepared todo. An approximate market rato for 
No. 3 G.M.B. Cleveland pig iron is 68s. per ton, with No. 1 
indry at 72s., No. 4 foundry and No. 4 forge at 
bts. 6d. 


lackness 
uctant to 


not 


67s., 


per ton 


Hematite Pig Iron. 


A quiet tone also prevails in the East Coast hema- 
pig iron trade. Makers are having to face formidable 
from France It would appear that the 
have captured a fair share of the hematite 


mpetition 


French makers 


rade with Italy, and are bidding keenly for orders else- | 

where. East Coast mixed numbers are now selling at 

75s., and No. | at 75s. 6d. per ton, but orders are very 

arce. 


Ironmaking Materials. 


rhe foreign ore tradk 
nent Good supplies continue to 


shows no *i 





ns ol improve- 


come forward under 


Agents for the Colonies for trading on the East African 
coast. The total tonnage launched throughout August 
amounted to sixteen vessels, of 55,345 tons, a total which 
has only been exceeded this year in March and April. 
The largest vessel launched was the Rajputana, a twin- 
screw vessel of 16,600 tons and with reciprocating engines 
of 15,000 indicated horse-power, for the P. and O. Steam 
Navigation Company, Ltd., London. Included in the list 
were the following :— A. Knudsen, twin-screw motor 
vessel, 9000 tons for Norwegian owners; cargo steamer, 
7200 ions, for the Ellerman Lines, Liverpool; cargo 
steamer, 5000 tons, for the South African Railways and 
Harbours Administration ; and a twin-screw motor cargo 
vessel of 4900 tons. 


Dull Outlook. 


far as the iron, steel, engineering 
trades are concerned, the immediate outlook is most un- 
satisfactory. The past week has witnessed few signs of 
activity and prospects are dull in the extreme. Markets 
are empty of orders, or at least of orders representing any 
respectable tonnage, and the difficulty of maintaining 


employment has in no way lessened. 


Steel. 


The situation at the rolling mills is unchanged. 
Home and export demands are restricted, and in almost 
all lines prompt deliveries are possible. The slackness in 
the shipbuilding trades leaves little hope of an increase in 
and only a small percentage of the inquiries 
circulating bear truit. Plates and sections are slow, the 
keener prices obtainable through sterner competition being 
evidently of little inducement to buyers at present. 


business, 


Steel Sheets. 
Steel sheet makers are for the most part com- 
paratively well placed meantime. Export orders are 


steady in flow and the slightly firmer prices in operation 
are evidently making little, if any, difference to the amount 
of business passing on export account. Home orders are 
still rather disappointing, however 


Iron. 


Nothing of a favourable nature can be said re- 
garding the market Bar iron and re-rolled steel 
materials remain very short of orders, buying being wholly 
of a hand-to-mouth variety. Pig iron is similarly placed, 
and until some improvement takes place at the steel and 
ironworks, no increase in the pig iron turnover can be 
expected. Stocks in makers’ yards are fairly large, but 
prices remain unaltered 


iron 





contracts, but no now business is recorded. Best 
‘red at 20s. per ton c.i.f Good 
iedium furnace coke remains unchanged at 19s. per ton 
lelivered at the works 


running 
Rubio ore is offs 


Tees. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade presents | 
The recent drop of 10s. per 
ton in the price of steel plates and angles has done very 
ittle to stimulate the demand. The fact is, of 
that the shipbuilding depression is worse than ever, and 
the steel trade in this district is so largely dependent upon 
shipbuilders’ specifications that it be other 
than slack. There is still a for galvanised 
corrugated sheets at £16 5s. to £16 10s. per ton, but it 
s practically the only branch of the finished iron and steel 
trade which is busy | 


tew new teatures of moment. 


course, 


can scarcely 
market 


good 


The Coal Trade. 


The Northern coal trade shows no change from 
the recent nominal position. The lack of demand is most 
pronounced, but at the same time there are numerous 


and abroad continue to sound the 
market frequently. Merchants in general conversation do 
not look for any great activity setting in for the next two 
or three weeks, but appear to hold the opinion that from 
October a brighter movement should be experienced. The 
forward outlook, however, is still uncertain, and operators 
wre not willing to risk quantities, the few transactions 
passing through speculators’ hands being mostly for single 
parcels. For this month every quality of coal is plentiful, 
wnd holders, whilst indicating late prices, open to 
consider offers. The coke market is unchanged. 
here is a fairly good pressure for gas coke, but for other 
qualities the demand is slow Prices, however, are main- 
tained. 


inquiries, consumers 


are 
counter 








SCOTLAND 
(From our own Correspondent.) 
Shipbuilding. 


Durtnc the month of August the output from 
Clyde shipyards was comparatively heavy, but fresh 
contracts booked during the same period were too few 
in number to make any poo ment in the outlook for the 
winter months. With costs high and competition keen, 
the prices obtainable for new ‘aioe leave little, if any, 
margin of profit to builders. Unemployment in the in- 
dustry is not decreasing. The fact that a joint committee 
of employers and employed has recommended the 
abolition of demarcation restrictions between trades, the 
introduction of labour-saving machinery to the fullest 
extent, and that the Government should endeavour to 
secure a uniformity of working hours among those nations 
which hav» acce pted in principle the eight-hours’ day of 
the Washington Conference, has been very favourably 
commented upon, whatever the ultimate outcome of these 
recommendations may be. Contracts reported during 
August were chiefly for comparatively small vessels, 


including a steamer for the continental services of the 
General Steam Navigation Company, London, and a twin- 
screw passenger and cargo vessel to the order of the Crown 





Coal. 
While 


certain 


a slightly better demand has been experi- 
enced for fuels, the general position in the coal 
trade is unchanged, and a considerable increase in business 
before anything approaching normal condi- 

Lanarkshire splints and steams in 
Fifeshire and the Lothians have fairly active on 
prompt export account, but other descriptions of round 
fuel are dormant. Washed materials are very firm, owing 
to the low output of round coal. Shipments to the Mediter 
ranean have increased slightly, but cargoes to near 
tinental ports have been extremely light. 
shipments show a considerable decrease on the week at 
218,688 tons, against 
and 285,247 tons in the same week last year. 


is necessary 
tions are established 
been 


con- 


WALES AND ADJOINING COUNTIES. 


(From 


Coal Trade Position. 


It cannot be said that there has been any material 
expansion in business in steam coals during the past week 
The tone continues quiet in all departments, and prices 
leave a good deal of room for improvement. Last week 
shipments to foreign destinations were very little above the 
300,000 tons mark, which is substantially below the average, 
and there are no prospects that the figures for the present 
week, or, indeed, for the remainder of this month, will 
show any appreciable advance. The position of collieries 
is a very unenviable one from the point of view of ready 
tonnage. This is evidenced by the fact that in the early 
part of this week there were over thirty loading appli- 
ances at the various docks idle, and this means that col- 
lieries are unable to find a quick outlet for their stand- 


yur own Correspondent.) 


ing coals, which interferes with the regular working 
of the pits and has a depressing effect upon current 
values. The demand for coals from day to day is sluggish, 


and the inquiry for supplies over a period is very dis- 
appointing, though this is only natural when the condi- 
tions are so unstable, and buyers find that continental 
producers are ready to compete very severely for the orders 
that are available. It is now confirmed that the French 
naval authorities have purchased French fuel instead of 
coming to this district for Admiralty large coals, the 
quantity inquired for being 45,000 tons. The Swedish 
Railways are in the market for 41,000 tons of Admiralty 


large coals for delivery from now to the end of the year, | 


but they are also asking for prices for North Country and 
German coals, so that it is not expected that much, if 
any, of this business will come to South Wales. A few 
inquiries have been received from America for coals, 
but, as stated last week, the strike in the American anthra- 
cite coalfield is not likely to affect this district materially, 
as it is reported that the stocks in America will last about 
six months. 


Coal Commission. 


The composition of the Commission appointed 
by the Prime Minister has met with very little comment 
in this district, but the action of certain of the extremist 
leaders of the men in endeavouring to stir up trouble 


Aggregate | 


275,087 tons in the preceding week | 


and coal | 


regarding the terms of the recent settlement between the 
Government and the coalowners in respect to the sub 
vention is much deprecated. There appears to be no 
doubt that while minimum percentages are to be main- 
tained, district basis rates remain subject to arrange- 
ment and variation between the coalowners and the work- 
men under the agreement of 1924. Because in individual 
cases coalowners have endeavoured to secure a revision of 
the latter when seeking to arrange for the reopening of pits 
which have been closed on account of the depression in 
trade, this has been construed in some quarters as a 
deliberate attempt on the part of the coalowners generally 
to defeat the recent settlement. The case of the Cambrian 
pits has attracted a good deal of attention in this district, 
inasmuch ag the owners stated that work would be avail- 
able at these collieries provided the workmen accepted 
the conditions in operation at the adjoining Naval pits 
The Cambrian pits have been idle over twelve months, 
and the men employed there enjoyed certain privileges 
not existing at the Naval pits. The question arose whether 
the Cambrian workmen were entitled to unemployment 
pay in declining to accept the new conditions of employ- 
ment offered, and the local court of referees supported 
their contention. This was appealed against and the 
matter was therefore referred to the umpire under the 
Unemployment Insurance Acts. The deputy umpire who 
heard the case has now decided in favour of the men, and 
this decision is regarded as highly important, especially 
to the miners, whose leaders will make the most of it. 
as in principle it means virtually setting aside the right to 
secure the variation of basis rates. At any rate, there is 
very little prospect of individual owners succeeding in 
doing so, and the workmen will be strengthened in their 


| efforts to oppose thom by the fact that they will be sup- 


ported in their unemployment by contributors to the 
unemployment insurance scheme and the taxpayers in 
As regards the subsidy the belief prevails that 
subvention will considerably exceed the sum of 
£10,000,000. The South Wales audit for the three months 
ending July shows that the general wage rate on the 1915 
standard, which will be borne by the coalowners during 
September under the Government scheme, will be 19.01 per 


general. 
the 





stabilisation of prices in the industry. 


cent. This compares with 17.96 per cent. shown in the 
previous audit, and the reason for the increase is no doubt 
the small improvement which took place in trade during 
the month of July. During September the State will 
contribute 23.21 per cent. instead of 24.26 per cent. as 
in August; that is, the difference between 19.01 and 
42.22 per cent., the minimum percentage fixed under the 
1924 agreement, which is maintained under the 
terms of the recent settlement. The cost of the subsidy 
in this district will probably amount to about £450,000 
for the month 


now 


Tin-plate Wages. 


The sub-committee of the South Wales Tin- 
plate Joint Industrial Council has considered the applica 
tion of the tinmen for a 15 per cent. advance in wages, 
but has declined to accede to it The workmen's 
representatives are keenly dissatisfied with this decision, 
and the matter will therefore be referred to the Joint 
Standing Committee of the trade. It is reported that dis- 
cussions are in progress in the steel and tin-plate trades 
of this district modified scheme for the 


respecting a 
It is stated that the 


| scheme suggested will have important variations from the 


scheme which was not so long ago abandoned. 


Trade with Canada. 


ro of Canadian sugar arrived 


The first direct carg 
Bute Docks, Cardiff, on Saturday by the ss. Hill- 


at the 


glade, and was consigned to a local firm of wholesale pro- 


|} some 





vision merchants. The cargo consists of 49,000 bags, which 
are to be distributed among the various customers of the 
firm in question at Cardiff, Swansea, Newport, and other 
leading towns in South Wales. The weight of the cargo 
is 2200 tons, and iis value is approximately £60,000. For 
time past Canadian sugar been received in 
increasing quantities on the South Wales market, but this 
is the first time that a full cargo has been arranged. 


has 


Current Business. 


The demand for coals on the steam coal market 
has been slow, and has been wholly insufficient to absorb 
the coals available. As a there 
much irregular working at the pits, and prices have been 
on the weak side, especially for prompt loading. Sized 
coals of bituminous quality have slightly improved in 
value, but this is quite an exception. Best Admiralty 
large coals remain round about 24s. to 24s. 6d., with second 
qualities 23s. to 23s. 9d. Smalls have been plentiful and 
cargo descriptions particularly have ruled easy. Anthra- 
cite coals maintain a very good tone, this being especially 
the case with sized descriptions, which are scarce 


consequence has been 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. John Fry has turned his business, 
Fry’s Metal Foundry, into a private limited liability company, 
which was registered on September Ist, 1925, with a nominal 
capital of £100,000. Mr. Fry will be chairman and managing 
director and the staff of the old firm remains unchanged and 
Mr. A. H. Mundey and Mr. P. Parish have been invited to 
accept seats on the board of directors. 








—On October Ist and 2nd the Fare aday 
discussion on “ Photochemical 
Reactions in Liquids and Gases,’’ in the lecture rooms of the 
Sir Leoline Jenkyns Laboratory, Jesus College, Oxford. On the 
first day of the meeting eight papers will be submitted dealing 
with Einstein's law of photochemical equivalence. The second 
day will be devoted to the discussion of the mechanism of photo 
chemical reactions, on which subject twelve papers will be sub- 
mitted. Ten additional papers will be communicated during 
the course of the meeting. The authors of the papers will be 
drawn from various countries and will represent among them 
Great Britain, the United States, France, Germany, Denmark, 
Russia, Holland, Switzerland, and India. 


Tue Farapay Sociery. 
Society will hold a general 
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Current Prices for Metals and Fuels. 


STEEL (continued). | 


N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native es 
Foreign (c.i.f.) 


PIG IRON. 


Home. Export 


e «a £ a. d, 
(2) Scortanp— 

Hematite , 

No. 1 Foundry 

No. 3 Foundry 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 
Silicious Iron .. 
No. 3G.M.B .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 
MipLanps— 
(3) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(3) Northampton— 
Foundry No. 3 
Forge 


” 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 

N. Lancs. and Cum.— 
{ 4 6 
14 8 


Hematite Mixed Nos. .. 
413 


MANUFACTURED IRON. 


Home. 
£s. d. 

Scortanp— 
Crown Bars 
Best 


12 


” 


N.E. Coast— 
Common Bars 


Lancs.— 
Crown Bars P 
Second Quality Bars 
Hoops 


8. Yorxs.— 
Crown Bars 
Best o° 
Hoops 


MIDLANDs— 
Crown Bars .. .. 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


STEEL. 


(6) Home. (7) Export. 
£8. d. 
(6) ScorLanp- 
Boiler Plates .. a 
Ship Plates, jin. and up. 
Sections .. .. «.. «- 
Steel Sheets, under 3/,,in. 
tojin... .. 
Sheets (Gal. Cor. 24 B.G.) 


-17 10 Oto £18 


(1) Delivered. (2) Net Makers’ works. 


(6) Home Prices—All delivered Glasgow Station. 


eccording to analysis; open market, 17/- to 18/6 at ovens. 

















N.E. Coast— 


Home. 


£ «. 


Ship Plates .. op ene 
Angles 
Boiler Plates . . 
Joists 
Heavy Rails 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails 
Light 
Billets 


” 


MANCHESTER— 


Bars (Round) 
» (others) 
Hoops (Best) 
» (Soft Steel) .. 
Plates a ak 
» (Lanes, Boiler) 
SHEFFIELD— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic 
Intermediate Basic 
Soft Basic 
Hoops .. .. 
Soft Wire Rods 
MIDLANDS 
Small Rolled Bars... 
Billets and Sheet-bars .. 
Sheets (20 W.G.) .. .. 
Galv. Sheets, f.0.b. L’poo 
Angles 
Joists 
Bridge and Tank Plates 
Boiler Plates 


Export. | 
d. £s. d £ «a. a. | 
0to8 10 0 
Oto8 5 0 
as 
e:;. ‘ 
ox 
7a : 
es. 4 £9 to £9 5 
a. ax 


| 
| 
| 


or i | 
Oto? Oo 
Oto 10 10 


Oto 

ee i | 
ae 
0 to 
we | 
i to | 


NON-FERROUS METALS. 


SwaNsea— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
9 (three months) 
Copper (cash) 
= (three months) 
Spanish Lead (cash) 
(three months) 
Spelter (cash) 
» (three months) 
MANCHESTER— 
Copper, Best Selected Ingots 
» Electrolytic 
Strong Sheets 
» Tubes (Basis Price) 
Brass Tubes (Basis price) 
+ Condenser .. .. 
Lead, English. . 
» Foreign 


19/3 to 19/6 | 
256 5 0 

258 15 o | 
62 0 | 
63 
38 
36 
36 
36 


“xowao 


| CARDIFF— 


| 


FERRO ALLOYS. 


(AU prices now nominal.) 


Tungsten Metal Powder 
Ferro Tungsten . 
Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. ” 

8 p.c. to 10 p.c. 
Specially Refined 

2 p.c. carbon 

1 p.c. . ne 
0.70 p.c. carbon .. 
» » carbon free 
Metallic Chromium ay 
Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


Vanadium 
Molybdenum 
Titanium (carbon free 
Nickel (per ton) 
Cobalt ae 
Aluminium (per ton) 


(3) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


t Latest quotations available. 


1/10 to 1,11 per Ib. 

1/7 per Ib. 

Per Ton. Per Unit. 
£23 10 0 8/- 
£23 0 0 7/9 
£22 10 O 6 


10 
0 
0 0 


0 
0 


£42 
£52. 
£56 
1/5 per Ib, 
3/9 per lb. 


. £15 for home, 


£15 for export 
0 0 scale 5/— per 
unit 
0 
unit 
16/6 per Ib. 
7/- per Ib. 
1/— per Ib. 
£170 to £175 
10/— per Ib. 


£12 


£22 


0 scale 6/— per | 


. £130 


(4) Delivefed Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow, 


SCOTLAND. 
Export. 

14/9 
15 

17/— to 20" 

16/6 to 17 
15 
14/3 


LANARKSHIRE— 

(f.0.b. Glasgow )}—Steam 

Ell ‘ 

. ; Splint 
‘ - Trebles 
- - Doubles 
aa Singles 
AYRSHIRE— 

(f.0.b. Ports)—Steam 
Splints .. 
Trebles 


14/9 
17/- 


16/6 


FIFesHiRE— 
(f.0.b. Methil or Burnt- 
island)—Steam 

Screened Navigation 

Trebies 

Doubles 

Singles 

Loratans— 

(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


2/9 to l4' 
20/9 
6 to 17)" 
15/3 
14/3 


13/104 
13/6 
17 
15/3 
it 


ENGLAND. 
(8) N.W. Coast 
Steams 
Household 
Coke 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Dursam— 
Best Gas 
Second .. 
Household 
Foundry Coke 
S#EFFIELD— 
Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House 
Large Nuts 
o Small 
Yorkshire Hards 
Derbyshire ,, 
Rough Slacks 
Nutty 
Smalls ‘ 
Blast -furnace Coke (Inland)* 
(Export) 


Inland. 

'~ to 33/- 

/- to 29 
2/6 to 


f.o.b, 


(9) SOUTH WALES, 

Steam Coals: 

Best Smokeless Large 

Second ,, 

Best Dry Large 

Ordinary Dry Large 

Best Black Vein Large 

Western Valley 

Best Eastern Valley Large 

Ordinary 

Best Steam Smalis 

Ordinary ” 

Washed Nuts 

No. 3 Rhondda Large 
Smalls 
Large .. 
Through 
Smalls 


= 
- 
- - oF 


2 0 to to 


2 to © bo to Fb 


= eww 


i) 


—™ 9 09 tS PD ft 


Ss ws 
Sm w= bo te ts we 


> a 


*” o 
No. 2 * 


we tt to — — bo bt 


_ 


Foundry Coke (export). . 
Furnace Coke (export) 
Patent Fuel ‘ 
Pitwood (ex ship) .. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Coal Production. 


A REPORT upon the coal production in the depart- 
vent of the Nord, to the exclusion of the Pas de Calais 
nd other coal centres, shows that the pre-war total was 
ore than overtaken by the output during 1924, and that 
hile the quantity of coal brought to the surface last year 
is 6,828,131 tons, the production of blast-furnace and 
sundry coke reached 845,403 tons. Coal and coke prices 

declined during the year by about 3 frances a ton. The 
unber of hands employed at the end of the year was 
11,722. The colliers were paid an average wage of 29. 30f. 
day, which was 420 per cent. more than in 1913, so that 
wes have merely progressed in proportion to the depre- 
ciation of money values. The net production of each 
iner Was 739 kilos. a day, as compared with 910 kilos. 
1913, when the working day was longer, and the average 
or allthe men employed above and below ground was 512 
as against 660 kilos. The electrical equipment of 
ilieries is extending rapidly in the Nord, 
ne half of the pit head gears are operated electrically 
Owing to the thinness of the seams and their irregularity 


ilos 


where about 


he use of coal-cutting machinery is making slow headway 


id only eighteen machines of this type are at present 
employed, The rapid increase in the use of compressed 
r tools suggests that this method of coal extraction is 
The develop 
nent in the use of pneumatic tools is evidenced by the 


kely to become fairly general in the future 


large number of additional air compressers that were laid 
down at the collieries during the vear 


British Coal. 


Vhe he avy decline in the muports ol British coal 
causing a great deal of uneasiness at the different ports, 
wid particularly at Rouen, which had gone to great expense 
improving the equipment for dealing with what promised 
» be a growing traffic. Last year the quantity of coal 
eceived from Great Britain represented five-sixths of the 
total coal imports and about one-half of the total amount 
The Chamber of Commerce of Rouen 
has issued a report in which it states that the quantity of 
british coal arriving at the port during the first few months 
of the year declined by more than 44 per cent., and this 
drop was only partly made up for by an improvement in 
the consignments of German coal to Rouen. lt 
mated that this falling off in the coal trade will mean a 
oss to the port of about 2,000,000 tons a vear 


of goods unloaded. 


Is @stl 


Railway Accidents. 


Phe Commission which was appointed to invest: 
ate the causes of railway accidents and to suggest means 
preventing their held its first meeting 

ecently to examine the reports upon a certain number of 
mishaps. Although the inquiry is still far from complete, 
the Commission has already proposed certain measures for 
rendering the system of signalling more effective, notably 
by the installation of * crocodiles *’ in advance of signals 
at points where single and double tracks join and the 
placing of green lights at all points. The * crocodile ” 
a short rail which actuates the whistle on the locomotive 
by brush contact when the signal is against the train. 
lt is stated that other more important reforms are to be 
adopted as soon as the Railway Accidents Commission 
has completed its investigation. Meanwhile, many new 
ystems are being experimented with. At one big junction 
the traffic is controlled by a head signalman whose orders 
are repeated by loud speakers, and at night the positions 
of the points are indicated by an arrangement of lights 


lor occurrence, 


Is 


Oil Wells. 


Following upon geological surveys in the depart 
ment of Hérault, the State has for two years past been 
carrying out boring operations for oil, most of the work 
being undertaken by the Pechelbronn Company. While a 
certain amount of oil is being obtained from Gabiau, 
where a bore hole is producing more than a ton a day, the 
results do not seem to justify the optimism with which 
the State officials embarked upon the undertaking. <A 
considerable amount of capital has already been spent 
upon borings which have nearly all had to be abandoned. 
!t is now stated that another bore in the same district 
to a depth of 150 m. has given highly promising results 
\t first the oil reached to about 15 m. of the surface when 
it was pumped at the rate of 800 litres an hour. On the 
following day it overflowed and 50 tons were obtained in 
fifteen hours. In previous cases there has been a falling 
off in delivery, and it has yet to be seen whether the deposit 
in the Hérault have the importance which geologists ar 
inclined to attach to them. 
promising results from preliminary prospecting 
Various parts of the country have proved illusory 


So far the hopes based upon 


oil in 


Seaplane Trials. 


It is often objected that by specialising on aero- 
planes France is not making sufficient progress in the design 
and construction of seaplanes. In a general way the aero- 
plane fulfils practically all requirements, and by following 
the route through Spain highly successful services have 
heen established between Toulouse and North-West Africa. 
Seaplanes, however, are needed between France and Algeria 
and Tunis, and serious efforts are now being made to en- 
courage the construction of suitable machines. The trials 
held two years ago were not successful owing to the failure 
of the seaplanes to effect the journey to Bizerta and back 
in bad weather. In some recent trials the machines had 
to make the double journey four times from Saint-Raphael 
to Antibes and Ajaccio and back. The total distance to 
he covered was about 1250 miles. Seven machines com- 
peted and five succeeded in passing through the qualifying 
test. These seaplanes comprised three Schreck machines, 
one Villiers and one Camps, all having single Hispano- 
Suiza or Lorraine 450 horse-power engines, except the 
Camps, which had two engines of 260 horse-power each. 








British Patent Specifications. 


When an invention is communicated yrom abroad the name and 
address of the communicator are printed in italice. 
When illustrated the 

without drawings 


an abridgment is not Specification ws 


Patent Office, 
W.C., 


Copies of Specifications may be obtained at the 
Sale Branch, 25 
it le. each. 


Southampton -buildings, Chancery-lane, 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
a mple le Speci fication, 


TURBINE MACHINERY. 


AGGREGATES, 
Lidingé-Brevik, 


1924.—-TURBINE 
Angturbin, 


2. December 13th, 
Aktiebolaget Ljungstréms 
Swe " 
The term aggregate is used in this specification apparently to 
indicate a multi-cylinder steam turbine, and the invention rests 
essentially thre of the rotors of 











in arrangement several such 
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turbine within one casing In the illustration A is the high- 
pressure turbine, B the intermediate and C the low-presusre 
unit All three are geared together by means of the gearing 


D and EF, so that there is only one driving shaft. The ratios of 


the gears are such that the blade-speed of the high-pressure 
turbine is greater than either of the other two rotors luquast 
6th, 1925. 
TRANSFORMERS AND CONVERTERS. 
220,314 August 6th, 1924 IMPROVEMENTS IN OR RELATING 
To TraNnsrormers, N. V. Phillips Gloeilampen-Fabrieken, 


of Emmasingee 6, Eindhoven, Holland. 

This invention relates to a device consisting of a transformer, 
in which the secondary winding is loaded with a direct-current 
component. It has been found that when a transformer 
loaded in such a manner, the primary absorbed apparent 
power is disproportionally high in relation to the energy con- 
sumed in the secondary, and the iron losses may be in excess of 
those corresponding to the normal load. The object of this 
invention is to obviate these disadvantages and is based upon 
the fact that the excessive increase of the apparent primary 
power is due to the high magnetisation current which occurs 
by reason of the magnetic induction of the iron by the direct- 
current component. The device shown in the upper illustration 
transformer A with a thernuonic rectifier B in 


is 


onsists of a 


N° 220,314 B 

















the sccondary circuit. The bulb of the rectifier may be filled 
with a suitable gas. In the primary of the transformer there is 
a battery C, or any other convenient direct-current source may 
be used. In the centre diagram the progress of the current is 
plotted as a function of the time. The curve I indicates the 
secondary current, and it is obvious that this current has a direct - 
current component. The curve I* represents the primary current 
if no steps are taken to limit the value of the magnetising current. 
With the arrangement shown in the upper diagram the bad 
influence of this magnetisetion by the secondary direct-current 
component is neutralised, o1 at least materially decreased by the 
direct-current ampére turns produced by the battery C, the im- 
provement produced being shown by the lower curve, where I is 
the secondary current and I* the primary current. The inventors 
explain that the two sets of curves are drawn to a different scale, 
and that the improvement in practice would be more marked.— 
4uquat 6th, 1925, 


TELEGRAPHS AND TELEPHONES. 


27th, 1924.—-IMPROVEMENTs IN Kapio- 


October 





7,469. 


FREQUENCY TRANSFORMERS, The Dubilier Condenser (1921) 
Company, Ltd., of Ducon Works, Goldhawk-road, Shepherd's 
Bush, W. 12. 
The high-frequency wireless transformer described in this 
specification is said to be inexpensive to make, and to lend 
Another advantage 


itself to manufacture in large quantities, 








claimed for it is that it will cover a relatively wide range 
of wave lengths, the secondary having a sufficiently low 
distributed capacity to enable the transformer to provide a 
voltage suitable for amplification purposes. It also gives voltage 
amplification that is nearly constant for all the frequencies for 
which it is used. The transformer consists of a hollow support 
in the form of a tube A of wood or other material having circum 
ferential grooves B tor the primary winding, and similar grooves 
© for the secondary winding. The turns of the primary winding 
in the grooves B are indicated at D, while the turns of the secoud 


N? 237,469 
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ary in the grooves C are indicated at KE. The primary and second- 
ary windings are wound in sections, the number of sections being 
equal to the number ot grooves, The sections ot the primary are 
in series, likewise those of the secondary. The transformer has an 
iron core F, which consists of fine wires, and is in two parts, 
which are separated by a short gap, in which there is a dise of 
cardboard or paper. The dimensions ot the gap are selected in 
accordance with the size of the core and windings, and its 
presence enables the transformer to work at a high efficiency 
at all the frequencies for which the transformer is designed 
July 30th, 1925. 


MEASURING AND TESTING INSTRUMENTS. 


237.658. May 3rd, 1924.—-IMPROVEMENTS IN MEANS FOR 
MEASURING THE FLOw or ELecrric CURRENT tN A THREE- 
wire Crrourr, Ernest William Moss, of 78, Victoria-street, 
W estmineter. 

The principal objects of this invention are to secure a true 
measurement of the total current flowing in a three-wire circuit 
independently of any possible condition ot unbalance of the 


load and to accomplish this result with a simple and effective 
A and C represent the two outer mains and B the neutral 
inchided 


device. 
conductor, 


Resistances R and R' are in the mains 


N° 237.658 
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A and C. D is coiled spring, which is acted upon by the heat 
from the resistances. Two resistances X and Y are also con- 
nected to the neutral conductor, and the heat from these resist- 
ances acts upon a second coiled spring E. The springs, it will be 
noted, are coupled up to a pointer and the degree of rotation of 
the shaft S depends upon the difference of the temperature 
affecting the springs D and E. The pointer P indicates the 
difference on the scale. Another illustration in the specification 
shows the invention applied to the usual form of dynamometer 
ammeter.—-Auguat 4th, 1925. 


237,829. February 28th, 1925.—ImPprRovEMENTs IN INsTRU- 
MENTS FOR TH# MEASUREMENT OF ELEecTRICAL ResisTANce, 
Evershed and Vignoles, Ltd., and Cyril Midworth, both of 
Acton-lane Works, Chiswick, W. 4. 

The object of this invention is the elimination of error due 
to the variation of voltage when electrical instruments that are 
not true ohmeters are useJ for the measurement of resistance. 
In the drawing, A is an electrical indicator, B and C two resistors, 
preferably composed of bare wire and interconnected by a 
movable member D; E is a battery; F a fixed resiacor; and 
G the resistance that is to be measured. The deflection of the 
indicator pointer for any given voltage of the hattery E and 


N° 237.829 





A 


























CG ‘ 

i 
value of resistance G will be determined by the resistance 
of B, aad as this resistance is governed by tne position 
of the movable contact D, the sensitivity of the imstru 


ment. may be adjusted to suit any desired voltage of the 
battery E within the range tor which the resistance B 1s suitable 
by the movement of the contact PD, The resistance C is con 
nected so that any movement of the contact D which reduces 
the resistance B must at the same time increase the value of the 
resistance C, and since this resistance is in a parallel circuit with 
the resistance B, its increase will tend to increase the resistance 
of the entire circuit. Conversely, any movement of the contact 
D will increase the resistance of B, which will produce a decrease 
in the resistance of C, which will consequently tend to decrease 


~R 
aO2 
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the resistance of the circuit. The resistance C is graduated so 
that its resistance does not vary proportionally with the move- 
ment of the contact D, but in such a manner that whatever may 
be the position of the contact D the total resistance of the parallel 
circuits BC and F remain unaltered. Thus, although the sen- 
sitivity of the instrument may be varied over a considerable 
range to accommodate various voltages of the battery E, the 
resistance of the complete testing instrument remains un- 
altered, and the scale may be calibrated in terms of the resist- 
ance G, whilst the calibration will not be affected by adjustment 
of the sensitivity of the instrument to suit any desired voltage 
of the battery E.—August 6th, 1925. 


July Sth, 1924.—OpricaL PROJECTION 
W. A. Benton, 91, Allen-road, Wolverhampton. 
This invention is concerned with the lenses used for the optical 
projection of opaque objects, the light reflected from which is 
comparatively small in intensity. In the drawing, the object 
to be projected is shown at A, and is illuminated by the lamps 
BB. The compound lens used for projection is shown, dia- 
grammatically, at C, and comprises @ meniscus or plano-convex 
lens D having its convex face disposed towards the object, the 
lens being made of crown glass. This back lens condenses the 
light into a smaller diameter front achromatic doublet E, the 


237,709. 


iatter being slightly over-corrected for chromatic aberration | 


according to the known mathematical principles for determining 


N° 237,709 





the construction of compound objectives for optical projection. 
The achromatic doublet is separated from the meniscus or 
plano-convex lens preferably by a distance approximately 
equivalent to the arithmetic mean of the focal lengths of the two 
lenses. The curvature of the doublet E is so designed as to 
co-operate with the curvature of the back lens D to produce a 
comparatively flat field and to secure freedom from field curva- 
ture in the plane of the screen and from curvi-linear distortion 
of the screen image, the lens at the same time being approxi- 
mately achromatic. The convex surface of the achromatic 
doublet is presented towards the screen, the doublet being of 
uch a diameter as to accommodate the cone of rays condensed 
the D. The specification includes an arithmetical ex- 

ple of such a compound lens.—August 6th, 1925. 


by lens 


MACHINE TOOLS AND SHOP APPLIANCES. 





237 Puncuinc Macuines, G. Donald 


377. May 12th, 1924.- 
Ltd., William-street, Johnstone, 


and Craig and Donald, 
Renfrewshire. 

The object of this invention is to provide a pause in the 
operation of a punching machine during which the attendant 
can conveniently shift the job into the next position. The | 
ram is made in two pieces, one of which, A, is directly connected | 
excentric B. The other piece C is loose in the slides, 


with the 


N° 237,377 
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and its weight is supported by the spring D. The two parts 
can be connected together by the trigger-like catch E. On the 
downward stroke the two parts of the ram move together. 
During the first part ot the upward stroke the catch E lifts the 
lower part C of the ram until it is just clear of the plate. The 
catch is then disengaged by the roller F and the top part of the 
ram continues its stroke without moving the lower part. 
July 30th, 1925. 


MISCELLANEOUS. 


24th, 1924.—IMPROVEMENTsS IN ELECTRODE 
COMPOSITIONS For ELectron Discnarce Devices, The 
British Thomson-Houston Company, of Crown House, 
Aldwych, W.C. 2. 

This invention relates to the treatment of cathodes for electron 
discharge devices. For the purpose of illustration, a wireless 
valve, with a plate, grid and filament, is shown. The filament 
consists of a base metal, such as tungsten, containing an oxide 
of one of the metals cerium, yttrium, zirconium or uranium. 
It has been found that under suitable conditions and after a 
certain treatment the oxide will give a high degree of electron 
emissivity to the filament, and the cathode can be operated at a 
relatively low temperature. The elements mentioned are capable 
of a high electron emission at a temperature as low as 1000 deg. 
to 1250 deg. Cent. for cerium, 1300 deg. for yttrium, 1400 deg. 
to 1500 deg. for zirconium, and 1500 deg. for uranium. When 
vn oxide of one of these metals is incorporated into an electrode 
which is operated under conditions permitting reduction of at 
least part of the oxide, the electron emissivity of the electrode is 
very materially improved. In order to effect this reduction and 


218,630. May 





APPARATUS, 





the bulb, and in the case of 


thereby to develop the high emissivity of the electrode, it is 
necessary for it to undergo a heat treatment. Preferably, a 
material of low vapour pressure, which is highly reactive to water 
vapour, such as magnesium or caleium, is also introduced into 


N® 218.630 








the valve illustrated it takes the 
on the inner wall of the bulb 


at A 


form of a film as shown 
lugqust 6th, 1925. 

1924.— IMPROVEMENTS IN OR RELATING 

ror Exvecrric Circuits, 

Aircratt Establishment, 


7,538. March 27th, 
ro ReevurtaTing MEANS 
Robinson, of the Royal 
Farnborough, Hampshire. 

This invention relates to regulating means for obtaining a 

constant current in an electrical circuit when the prime voltage 


South 


is supplied by a direct-current or alternating-current electric | 


generator. ‘Lhe object is to avoid variations of current due to 
rapid changes of the generator voltage, such as are usually 
termed generator ripples. The invention is particularly applic 
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able to wind-driven generators on aircraft, and also to wireless 
receiving sets supplied with direct current from electric light 
mains. The invention involves the use of a thermionic valve A 
working at a constant saturation value, in series with the circuit, 
as shown, the load on the circuit being shown at B. In the 
lower illustration a regulating valve is connected in series with 
a resistance R, which is connected across the mains, and the 
resistance is tapped as at A BC to supply a wireless set or other 
apparatus. ‘Three other arrangements are also illustrated.— 
July 27th, 1925. 


237,768. October 22nd, 1924.—SeparaTING OIL From WATER, 
M.S. Gibb, Central Marine Engine Works, West Hartlepool. 
This invention seeks to provide means and method for separat- 
ing from fuel oil water which may be contained or mixed therein, 
at the same time economising in heat, inasmuch as the oil retains 
the heat used in separation. The separator comprises a chamber 
\ lagged exteriorly as indicated. 
steam coil B. The base of the chamber is formed by a drain box C, 
which conveniently forms a pedestal for the tower-like chamber 
\. A mud door is provided to enable the box C to be cleaned out 


N°237,768 
Fig. 1. 











as desired. Leading into the chamber A near its base is a branch 
D, through which the mixture is fed. At K is indicated a thermo- 
meter, which may be used to observe the temperature of the oil 
which rises to its exit through the branch E provided near the 
top of the chamber A. An air vent pipe J releases any gases 
which may tend to accumulate at the highest point of the 
chamber A. The separated water, as it collects in C, is drained 
away by the opening of a hand-opened valve periodically 
by an attendant. Automatic sludge or water-releasing means 


James | 


Within the chamber there is a | 





may, of course, be employed.— August 6th, 1925. 


Forthcoming Engagements, 


Secretaries of Institutions, Societies, &c., desirous of havi) 
notices of meetings inserted in this column, are requested to not 
that, in order to make sure of its insertion, the necessary informati 
should reach this office on, or before, the morning of the Wednesda 
of the week preceding the meetings. In all cases the TIME a) 


| PLACE at which the meeting is to be held should be clearly stated 


TO-DAY. 


TRON AND Steet INstrrute.—Autumn meeting at Birming. 
ham. For programme see page 111. 
SATURDAY, SEPTEMBER 12ru. 
Juntor INstTiruTION OF ENGINEERS : Nortu Kent Secrio 
-Visit to the Central Repair Depot of the London Conuty Coun 
Tramways at Charlton. 2.30 p.m. 


MONDAY, SEPTEMBER l4ra,. 


Society oF ENGIveers.—Visit to the works of the Londo: 
General Omnibus Company at Chiswick (opposite Gunnersbury 
Station on the District Railway). 3 p.m. 


MONDAY TO WEDNESDAY, SEPTEMBER lé4rsa To lérs 

INsTITUTION oF Pusurc Licatise ENGInerers.—Annua! 

general meeting at Leeds. 
FRIDAY, SEPTEMBER 18rua. 

IrPAL AND County ENGINgeEERS.—Th« 

West Midland District meeting 


INSTITUTION OF MuNK 
fown Hall, Stourbridge. 
2 p.m. 

SEPTEMBER 


SATURDAY, 19rn. 


AND County ENGINEERS.——Sout! 


1l a.m 
Juntor Lystrrution or ENGINEERS.—Visit 
Leyland Motors, Ltd., Kingston-on-Thames 


INSTITUTION OF MUNICIPAL 
Eastern District meeting at Horsham. 
to the works 
10.30 a.m 
SATURDAY, SEPTEMBER 26rn. 

AnD County ENGINEERS 
12.30 p.m. 


INSTITUTION OF MUNICIPAI 
Eastern District meeting at Barnard Castle 
TUESDAY, SEPTEMBER 29ra 
ENGINEERS.-—85-88, The Minori« 

Recent Developments in Marin: 
I. Nicholson. 6.30 p.m. 


OF MARIN® 
London, E, | 
by Mr. A. 


INSTITUT! 
Tower-hill, 
Propelling Machinery,’ 

THURSDAY AND FRIDAY, OCTOBER Ist anv 2nd 
Sir I eoline Jenkyn 


neral discussion or 


Rooms of 


( 


FARADAY SOcIgeTY Lecture 
Laboratory, College, Oxford. 
Photochemical Reactions in Liquids and Gas 


Jesus 


OCTOBER 2xp 


FRIDAY, 
AND CouNTy ENGINEERS. —9% 
Metropolitan District meetir 
by Mr. Wm. Bell. ie 


INSTITUTION OF MUNICIPAI 
Victoria-street, London, 8.W. 1. 
Paper, ‘ Modern Road Construction,’ 
p m. 

39, 
of 


Vic toria-stre« 
Broadcast ing 


ENGINEERS 
Problems 


INSTITUTION OF 
S.W. 1. Lecturette 
Bishop. 7.30 p.n 


JUNIOR 
London, 


by Mr. H 


FRIDAY TO MONDAY, OCTOBER 2np To 5ra. 


ABATEMENT Leacue or Great Brirarn.—Palace 
Conference on “‘ Smoke Abatement.” 


SMOKE 
Hotel, Buxton. 
OCTOBER 3xp 


SATURDAY, 


ENGINEERS 
of North 


Regiona 


COUNTY 
Joint mecting 
Discussion 


or MuUwNIcIPAl 
Room, Todmorden. 
Yorkshire Districts 
> 2 30 p.t 


INSTITUTION AND 
County Court 
Western and 
Town Planning.’ 


on 








CONTRACTS. 


WE are informed that the British Thomson-Houston Con 
pany, Ltd., has been successful in obtaining a six months’ 
contract for the supply of Mazda lamps to the Southern Railway. 


Atrrep Hersert, Ltd., Coventry, has received an order from 
the Ashanti Goldfields Corporation, Ltd., to supply six Atritor 
coal pulverising units to fire Edwards furnaces for roasting gold 
ore. Each of these machines will be capable of pulverising 500 Ib. 
of coal per hour, and will be driven by direct-current motors 
of totally enclosed type, both Atritor and motors being mounted 
on east iron bed-plates. 

Tue Fuuiter-Lenich CoMPpaNy announces the closing of a 
contract through its European representatives—Babcock and 
Wilcox, Ltd.—with the Société D’Electricité de Paris for a 
pulverised fuel installation at the St. Denis Station, which will 
be by tar the largest installation of this kind yet made in Europe. 
The St. Denis Station is situated just outside the Paris city limits 
on the river Seine. The boiler equipment consists of eight 
B. and W. boilers, each with 1000 square metres (10,760 square 
feet) of heating surface, producing 55 tons maximum of steam per 
hour each at 315 lb. pressure and 375 deg. Cent. (707 deg. Fah.) 
total temperature. The coal used will vary somewhat as to 
quality, but will have an average heating value of 6000 calories 
(10,800 B.Th.U. per pound), with about 12 per cent. volatile, 
20 to 22 per cent. of ash, and 5 to 10 per cent. of moisture, with 
ash fusion temperature of 1140 deg. Cent. (2084 deg. Fah.). The 
contract includes two 6ft. 6in. by 50ft. Fuller indirect fired 
rotary dryers, three 70in. Fuller screen mills, four 8in. Fuller- 
Kinyon pumps, and transport system for conveying the 
pulverised fuel from the milling plant to the boiler bins, together 
with Fuller feeding and burning equipment. The furnace walls 
will be water cooled. 








Tue InstiruTion or AUTOMOBILE ENGINEERS.—At the first 
informal meeting of the session of the Institution of Automobile 
Engineers, which will be held on October 27th, it is suggested 
that petrol gauges should be demonstrated and discussed, and 
manufacturers who would like an opportunity of showing their 
devices are asked to communicate with the Secretary of the 
Institution at Watergate House, Adelphi, London, W.C. 2. 
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A Seven-Day Journal 


jcctale 
The Condition of British Industries. 


In a letter which he has addressed to the Prime 
Minister, Sir Hunter, chairman of Swan, 
Hunter and Wigham Richardson, Ltd., declares that 
the present condition of British industries is desperate, 
and that the future of the country and of the whole 
Empire is at stake. We are not, he says, on the road 
to improvement, but are on the way to bankruptcy 
and ruin. Twelve and a-half per cent. of the male 
working population is unemployed or only partially 
employed. Unemployment is increasing. Many work- 
people are becoming unaccustomed to work and are 
losing their skill. The dole is demoralising hundreds 
of thousands and causing them to lose their inde- 
pendence. The trade balance is now definitely against 
us. Dividends, if they have not ceased, are being 
paid out of reserves. The capital required to maintain 
industries is dwindling. Reviewing these facts, 
Sir George criticises the appointment of a Royal 
Commission on the coal industry. Every trade in the 
country depends on cheap coal, and if the activities 
of the Commission do not result in cheaper coal the 
Commission, he says, will be a failure. Coal mining, 
he admits, is our most important industry, but the 
country as a whole is more important. He urges, 
therefore, that it is much more important and more 
urgent to inquire into the economic position of the 
whole of the country’s industries than into the 
economic position of the coal trade alone. He suggests 
that the scope of the Committee appointed over twelve 
months ago by the Labour Government to inquire 
into the condition and prospects of British industry 
and commerce should be widened, and that it should 
be asked to complete its report within five or six 
months. Failing the extension of that Committee's 
scope, he asks that a Royal Commission should be 
immediately appointed to report without delay on the 
present condition of British industry and the causes 
of the long-continued depression. 


George 


Opinions of Industrialists. 


In 


Ceorge 


many quarters the views expressed by Sir 
Hunter and summarised above have been 
received with approval, but not a few leading indus- 
trialists have criticised the value of the suggested 
Royal Commission. Sir Robert Hadfield supports 
the suggestion on the strictly logical ground that if 
a Royal Commission is required to investigate the 
economic conditions of one trade it might as well 
investigate the conditions of others at the same time. 
Mr. Peter Macgregor, of Sanderson Brothers and 
Newbould, is against the appointment of the Com- 
He argues that inquiries lead nowhere, that 
the trouble lies with short hours and high wages, and 
that the causes of the depression being already well 
known, it is unnecessary to spend time inquiring into 
their nature. Sir Edwin Stockton believes that no 
amount of discussion can restore industrial prosperity, 
and that trade must to a large extent work out its own 
salvation. Mr. A. B. Cauty, of the White Star Line, 
and Mr. A. 8S. Johnson, of Cammell Laird’s, in 
different words, express the same view that the 
majority of people are to-day devoting too much 
attention to the pursuit of leisure and too little to 
Mr. H. Allcock, of W. T. Glover, Ltd., 
and others, hold the opinion that an important factor 
in the situation is the discrepancy between the 
earnings of workers in “‘ sheltered ”’ trades and of those 
engaged in industries that have to meet the force of 
foreign competition. Other leading industrialists 
believe that no specific remedy for the present de- 
pressed state of trade can be found. On the trade 
union side it is significant to note that Sir George 
Hunter’s letter is being interpreted as an admission 
that among the employers a feeling is spreading that 
the “ capitalist system *’ has failed. 
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business. 


Re-conditioning Russian Warships. 


VisuaL evidence of the progress made with the 
rehabilitation of the Russian Navy has recently been 
afforded in the Baltic, where an imposing squadron of 
Soviet warships cruised as far to the west as the Bight 
of Kiel. This force consisted of the battleships Marat 
and Paris Commune, the armoured cruiser Rurik, 
two light cruisers, and numerous destroyers and 
submarines. The commissioning of so many ships 
in & seaworthy condition is attributed to the energetic 
policy of the new Defence Commissar, Frunze, who 
is said to have effected sweeping reforms in the 
dockyards. Work is now proceeding on the battle- 
ships Poltava and Gangut, which have been laid up 
for several years past with machinery defects. All 
the boilers in these ships have to be retubed, the 
double bottoms practically rebuilt, and new electrical 
installations fitted. The main armament of twelve 
12in. 52-calibre guns is in good condition, but the 
fire control system is obsolete and part of the secondary 
armament is missing. The Russian papers state, how- 
ever, that Admiral Soff, the Commander-in-Chief, is 
confident that both battleships will be ready to join 
his flag next year. It is acknowledged that few of the 
vessels taking part in the recent cruise were able to 


make their legend speed. The engineering branch of 
the Russian Navy is under-staffed and apparently 
inefficient, while there are not enough skilled engineers 
in the dockyards to carry out the extensive repairs 
necessary to make good the damage to warship 
machinery caused by prolonged neglect and improper 
treatment. It appears, however, that matters are 
gradually improving. 


The Future of Wireless. 


the National Association of 
and Traders, which cele- 
thirtieth anniversary of Marconi’s 
discovery at the Wireless Exhibition at the 
Royal Albert Hall, Sir Oliver Lodge made an 
interesting forecast regarding the future of wireless. 
The development of wireless signalling in recent years, 
he said, had been so remarkable that it was deserving 
of scientific recognition. He did not know of any 
subject that had advanced so rapidly from recent 
beginnings to a wide-world industry. The achieve- 
ments of really long-distance signalling by short 
waves and of constantly improving selectivity seemed 
to hold out the expectation that further advance 
might be in directions unforeseen. The harnessing of 
the electron for the purpose of communication might 
turn out to be an event in human history equal in 
importance to the invention of railway locomotion 
and the electric telegraph, which dominated the appli 
cations of science during the nineteenth century, and 
it might make the twentieth century eclipse the 
nineteenth in importance. In a speech delivered at 
the opening of the Exhibition, Mr. Marconi dealt 
with the same subject. During the past thirty years, 
he said, wireless had made gigantic strides and was at 
present undergoing a complete process in evolution, 
the effects of which were still difficult to 
The extraordinary results obtained in recent years 
by means of short waves and the possibility of pro- 
jecting those waves in beams covering only a limited 
angle or area, seemed to indicate that the previously 
planned powerful and very expensive stations would 
no longer be necessary for long-distance communica- 
tion. 
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The Engineers’ Club, Birmingham. 


Last year the Committee representing the move- 
ment for the establishment of an Engineers’ Club in 
Birmingham drew up a definite scheme for the acquisi- 
tion as club premises of the Shaftesbury Hotel, in 
Station-street. In order to float a company to carry 
out the scheme, it was considered necessary to raise 
a capital sum of at least £3500. Of this sum, prac- 
tically £3000 was promised, but as there were no pros- 
pects of raising the figure aimed at, the scheme had 
reluctantly to be abandoned. Further efforts have, 
however, since been made to establish the club. It 
was realised that in the present depressed state of 
the engineering trades in Birmingham, it would be 
impossible to raise sufficient money to open a club 
fully worthy of the district’s industry. Accordingly, 
efforts were made to combine the proposed engineers’ 
club with a club already in existence in the city. In 
fulfilment of this plan, an agreement has, we learn, 
now been reached with the Midland Conservative 
Club in Waterloo-street. The premises of that club 
will provide refreshment, reading and other rooms 
and accommodation for the meetings of technical 
societies. 


The Austin Motor Company. 


At the beginning of the month the management of 
the Austin Motor Company, according to an official 
announcement, approved of a provisional agreement 
with the General Motors Corporation of America. 
The exact nature of the working arrangement was not 
disclosed, but it was intimated that steps were being 
taken to place the proposals before the Austin share- 
holders in the course of a few days. It was understood 
that the Corporation proposed to acquire the control 
of the English company, but three of the Austin 
company’s directors publicly expressed the view that 
the terms of the Corporation’s offer were quite in- 
adequate. Up to last Saturday the terms still re- 
mained undisclosed. On that day, however, it was 
intimated that the Corporation had withdrawn its 
offer, and that the negotiations were at an end. The 
General Motors Corporation controls several motor 
manufacturing undertakings in the United States and 
Canada. The failure of the negotiations between it 
and the Austin company will now leave that company 
free to reorganise its capital and develop itself as an 
independent British undertaking. 


The Next World Power Conference. 


A REPORT of the meetings of the International 
Executive Committee of the World Power Conference 
which were held on July 27th—30th has just been issued. 
Twenty countries were represented. It was the 
unanimous opinion of those present that a period 
of probably four to six years was the proper interval 
between Conferences, but with a view to keeping 
interest alive in the interim and to securing general 
progress in the fulfilment of the objects of the World 
Power Conference, it was decided to hold sectional 
meetings under the auspices of the International 
Executive Committee in different geographical areas 








to discuss a programme of specific subjects within the 











general conference programme, and general invitations 
to participate will be extended through the central 
office in London to all the National Committees and 


representatives. An invitation was accordingly 
transmitted to the Swiss National Committee to hold 
a sectional meeting at Bale in 1926 to deal with the 
development of hydro-electric power, electricity in 
agriculture, railway electrification, and cognate 
subjects. The question of a properly constituted 
international form of organisation was considered by 
a sub-committee appointed for that purpose. To 
facilitate the carrying out of the objects of the World 
Power Conference and to maintain contact between 
the various National Committees and representatives 
of the participating countries the International 
Executive Committee recommended that a “‘ Journal 
of the World Power Conference ”’ should be published 
at fairly regular intervals under its auspices. During 
the course of the deliberations the Committee also 
considered a number of other questions, the most 
important perhaps being the date and place of the 
Second World Power Conference. It was decided, 
subject to reconsideration at a subsequent meeting, 
that the Second World Power Conference should be 
held in 1930 in Rome, if conditions at that time were 
comparable to those at present existing. 


The New Anchor-Cunard Liner 
Transylvania. 


On Saturday last, September 12th, the new Anchor- 
Cunard liner Transylvania left the Clyde on her maiden 
voyage to New York. She is a twin-screw passenger 
and cargo vessel, built by the Fairfield Shipbuilding 
and Engineering Company, Ltd., for the Anchor Line 

Henderson Brothers—of Glasgow and the following 
are her principal dimensions :—Length, 587ft. 6in.; 
breadth, 70ft.; depth to bridge deck, 57ft. 3in. ; 
loaded draught, 28ft. lljin.; deadweight carrying 
capacity, 10,440 tons; gross tonnage, 16,800. Her 
excellent lines and her three funnels give her an impos- 
ing appearance. She is designed to carry 279 first- 
class, 344 second-class, and about 800 emigrant pas- 
sengers, with a crew of 363, and on Saturday she 
sailed with over 1000 passengers. The passenger 
accommodation and the public rooms are fully in 
accordance with that high standard of finish which 
we associate with the builders and owners of the ship, 
and the most up-to-date navigation and safety devices 
have been fitted. The propelling machinery is of 
the twin-screw double-reduction type with Brown- 
Curtis geared turbines fitted with the Nodal drive, 
and the turbines have an output corresponding to a 
service speed of about 17 knots. Steam is raised in 
three double and three single-ended boilers of the 
return tube cylindrical type, which are constructed 
for a working pressure of 220 lb. per square inch, and 
are fi.ted with the Howden-Wallsend system of oil 
fuel burning. The oil bunkers and double bottom 
tanks carry sufficient fuel for thirty days’ steaming. 
Power and light are obtained from two sets of geared 
turbo generators, and an emergency lighting set 1s 
installed aft on the bridge deck. The engine-room 
auxiliaries are of the latest design, and the Weir closed 
feed system is fitted. At the Linthouse Yard of 
Alexander Stephen and Sons, Ltd., a sister ship to 
the Transylvania, the Caledonia, built to the order 
of the same owners, is nearing completion. She is 
expected to undergo her trials some time during the 
coming week. 


Glasgow’s Smokeless Fuel Plant. 


THE new Maclaurin smokeless fuel plant which has 
been erected at the Dalmarmock gasworks of the 
Glasgow Corporation by Blair, Campbell and McLain, 
Ltd., of Govan, was officially inspected by the Glasgow 
Corporation Gas Committee on Monday, and we 
gather that the deputation was very pleased with the 
progress which has been made. The plant has now 
been in operation some weeks, and at present is supply 
ing gas for heating the vertical retorts in another part 
of the gasworks. A large quantity of smokeless fue! 
has been manufactured, and will shortly be place: 
on the market by the Corporation at a retail price of 
about 28s. 6d. to 30s. per ton. The plant comprises 
a battery of five carbonising units, each of which is 
designed to deal with 20 tons of coal per day of 24 
hours. As soon as the tests have been completed and 
the necessary experience in the practical working of 
the plant obtained, it is proposed to put down plant 
on a much larger scale. In a paper which was given 
by Councillor W. B. Smith before the Royal Sanitary 
Institute Conference in Edinburgh in July last, some 
indications were given as to the probable programme 
of development. Among other schemes for supplying 
industrial gas and smokeless fuel to the community, 
a proposal is to be considered to put down a plant at 
the Dalmarnock Electricity Station, which will be 
capable of dealing with 500,000 tons of coal per annum. 
Such a plant would supply gas for heating purposes 
to all the boilers in the electricity station, and would, 
it is estimated, produce 275,000 tons of smokeless 
fuel and 7,800,000 gallons of low temperature tar and 
oil products per annum. The working out of the scheme 
above méntioned will be awaited with considerable 
interest ; for such supplies of gas and fuel should prove 
of considerable importance, not only to the Corpora- 
tion undertakings, but to the works and factories 
in the Glasgow district. 
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1889: NON-COMPOUND LOCOMOTIVES 


continued), 
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JAMES STIRLING’s 4-4-0 engines for the South- 
Eastern Railway, like their Midland contempor- 
aries of 1884, also had 19in. by 26in. cylinders, but 
the steam chests were placed between them, with 
vertical slide valves actuated by Stephenson’s link 
motion. The cylinder centres were 2ft. 4}in. apart. 
The first four engines had 18in. cylinders, and Mr. 
Stirling informed the writer that the later cylin- 
ders of the first lot were bored out to 19in. 
to see whether they would be successful. Appar- 
ently they were, and between 1885 and 1898 
more than 100 of the class with large cylin- 
ders were built. But the boiler, though of larger 
diameter, had even tube and fire-box heating 
surface than the Midland “* 1667 ”’ class, to the extent 
of about 100 square feet. Nevertheless J. Stirling's 
engines did very good work, and larger boilers were 
not required until 1898, when the diameter was in- 
creased to 4it. 8}in., the total heating surface to 
1100 square feet, and the pressure, which in 1889 
had become 150 lb., was then raised to 160 lb. The 
Midland engines had to run at considerably higher 
average speeds, and the trains with which they were 
not successful were the Scotch expresses between 
London and Leicester, the heaviest on the line. But 
Stirling’s engines with boilers of larger diameter had 
the advantage of greater heat storage capacity, in spite 
of their inferior heating surface. 

There were several features of interest in the design. 
The bogie was of a special type with two pins and a 
triangular link, and a wheel base only 5ft. 4in. in 
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| at a disadvantage, in that a larger percentage of heat 
was lost by the latter, and although there was an 
undoubted large saving by the use of the higher pres- 
sure, the percentage figures were liable to be somewhat 
|} exaggerated in comparison with engines having a 
straight exhaust clear of the cylinder walls. 
Drummond came to the conclusion that until drivers 
worked their engines to take advantage of the higher 
| pressures he could not recommend pressures greater 
than 170 Ib. 

Drummond seems to have held the view that the 
above design of exhaust passages was of advantage 
in providing “an exhaust steam jacketed cylinder,” 
as he expressed it in his paper, “ Proc.’’ Inst. C.E., 
1897. He probably meant that the exhaust steam 
passage afforded better protection than was the case 
in some designs not properly shielded from the cold 
atmosphere. He copied the design from Stroudley, 
but the latter made no claim on behalf of “ steam 
jacketing,” and stated that he adopted it to get 
the cylinders closer together and obtain as strong a 
crank as possible—see “ Proc.” Inst. C.E., 1885. 

The North British Railway engines by M. Holmes 
were direct derivatives of Drummond’s engines, with 
cylinders of similar design, and were illustrated in 
THE ENGINEER, September 17th, 1886. The engines 
built at Cowlairs in 1886-7 had 7ft. coupled wheels, 
but in those of 1890-4 the diameter was reduced to 
6ft. 6in. Dimensions of both are given in 
Table IT. ante. 

The Glasgow and South-Western engines—Fig. 269 

built at Kilmarnock, 1886—9, to H. Smellie’s design, 
are characterised by the domeless boiler inherited 
from the Stirlings, but the safety valves were placed 
on the barrel instead of on the fire-box casing. The 
fire-box was direct-stayed with one row of sling stays 
in front. James Stirling’s steam reversing gear, 
placed within the cab, was retained, but his rigid 
centre pin bogie with short wheel base was discarded 
for an Adams sliding bogie, in which the lateral move- 
ment was controlled by a special arrangement, such 
that to the movement took place 


classes 


whichever side 





FIG. 269 G. AND S.W. LOCOMOTIVE, 


length. The front pin received the push from the 
bogie frame, and the main centre pin, which had about 
jin. lateral movement on each side, was connected 
by a link to the front pin. The steam revers- 
ng gear was of J. Stirling’s well-known design, but 
the steam and cataract cylinders, instead of being 
placed inside the cab and thence actuating a long 
reversing rod, were placed vertically in front of the 
driving splasher, and the piston-rod was directly 
connected by a short link to the reversing shaft. The 
boiler, of Siemens-Martin steel in the later engines, 
was of the domeless type. Drawings of these engines 
appeared in THE ENGINEER, November 29th and 
December 13th, 1889. 

D. Drummond’s Caledonian 4-4—0 engines of 1884—9 
were similar in general appearance to his North British 
engines—Fig. 224 ante—and had the same charac- 
teristics. The dimensions are given in Table IT. 
page 258 ante, but it is unnecessary to illustrate the 
engines, which were built by Neilson and also at St. 
Rollox. A modified engine, of similar general design, by 
Drummond, was built in 1886 by Diibs, and shown at 
the Edinburgh Exhibition of that year. It had 
19in. by 26in. cylinders, and the Bryce-Douglas radial 
valve gear, in which the movement of the valve was 
derived from the connecting-rod, as in Joy’s gear. 
But it was much more complicated, and included 
many links and pin joints, to which the engine took 
such a strong objection when running that it freed 
itself by dropping most of the motion on the road on 
a few occasions. The gear was consequently con- 
verted to the standard type. 

In 1889 four of the standard engines were built 
with boilers suitable for 200 lb. pressure. Of these, 
two carried this pressure, one 175 lb. and one 150 Ib., 
for the purpose of comparative trials. The saving in 
weight of steam of the 200 lb. over the 150 lb. engine 
was 31 per cent., though the weight and speed of 
trains were in favour of the latter. The 200 lb. engine 
used 11.9 per cent. less steam than the 175 lb. engine, 
and the latter 15 per cent. less than the 150 Ib. engine. 
Drummond designed his cylinders so that part of 
the exhaust was carried right round in contact with 
the outer wall of the cylinder, which possibly had the 
effect of placing the engine with the lower pressure 
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1888 - 9 


the springs on both vides were compressed, instead 
of the springs on either side being alternately com- 
pressed and released. The centre rods of the springs 
were extended to the outside of the frames to allow 
the wear to be easily taken up in the running sheds. 
There were twenty of these engines, of which that 
illustrated was of four with extended smoke- 
boxes, the extension taking the form of a drum of 
smaller diameter. This was, as far the writer 
knows, the first application of an extended smoke-box 
to any engine working in this country, though many 
had been provided by private builders for overseas 
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locomotives. 

The Great North of Scotland Railway engines of 
James Manson were built by Kitson, 1888, and 
Stephenson, 1890. The latter, which were illustrated 
in THE ENGINEER, January 2nd, 1891, had eight- 
wheeled tenders, the front two pairs of wheels only 
forming a bogie. The other two axles were rigid. 
Two tenders of similar design were subsequently 
constructed by Mr. Manson at Kilmarnock for the 
Glasgow and South-Western Railway. 

The G.N. of S.R. engines had driving 
6ft. O}in. diameter, except three which had 6ft. 6}in. 
wheels. The cylinders of all were 18in. by 26in., 
cast in one piece, with their centres 2ft. 2in. apart. 
The slide valves were on the top, partly balanced by 
circular relieving rings held up by springs, and driven 
through rocking shafts by Stephenson’s link motion. 
The lower end of the rocking shaft was immediately 
in front of the spindle guides, and slotted to receive 
a rectangular die block, to which the spindle was 
pinned. The vertical movement of the block in the 
slot was equal to the versed sine of the arc through 
which the lower end of the rocking shaft moved. 
Another feature of interest was the use of a modified 
form of D. K. Clark’s induced air jets in the front and 
back of the fire-box. These took the place of the 
usual brick arch, which was absent, and had been in 
use on the Great North of Scotland Railway ever 
since Clark introduced the system about 1858. In 
later engines the steam inducing jets had been dis- 
carded, the air being drawn in through sixteen short 
tubes, by the action of the ordinary blower. The 
tubes were arranged, eight in the front and eight in 
the back wall of the fire-box on a level about Qin. 
below the fire-hole. Clark’s system was stated to 
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FIG. 270 L.B. AND §.C. LOCOMOTIVE, 


have always given good results. The bogies of these 
engines were of the swing link type, with double 
pins at the top, on the system known in America as 
** heart-shaped ”’ hangers, the effect of which is to 
keep the front end of the engine, when lifted, paralle] 
with the rails instead of tilting it. Although swing 
links with hangers of this type had previously been 
freely used by locomotive building firms, this appears 
to have been their first application by a British loco 
motive superintendent. 

Sir John Aspinall’s 4—4—0 engines for the Lancashire 
and Yorkshire Railway, built in 1888-9 by Beyer 
Peacock and Co., like W. Barton Wright’s previous 
engines for that line, had 6ft. coupled wheels, but in 
place of the Adams sliding bogie, with 3ft. T}in. 
wheels, the new engines had swing link, bogies with 
wheels 3ft. O}in. diameter, a design which Sir John, 
following A. McDonnell, brought over from Lreland 
The swing links were of the upper single pin type, 
The weight on each wheel was transferred through a 
yoke above the axle-box to two spiral springs on eac} 
side of the box, the whole arrangement being simila; 
to that subsequently used by H. A. Ivatt for the 
bogies of Great Northern engines. Double spiral 
springs were used for all wheels of these L. and Y.R 
engines. Sir John Aspinall used Joy’s valve gear for 
reasons previously mentioned, and it remained 
standard on the line until quite recently. He 
introduced cast steel wheels, and raised the boiler 
pressure from 140 lb. to 160 Ib. 

Engines of the 0-4-2 T'ype.—-W. Stroudley’s cele 
brated express engines on the London, Brighton and 
South Coast Railway, the ‘ Gladstone ”’ 
Fig. 270—had leading and driving wheels coupled, « 
the large diameter of 6ft. Gin. Of these engines, thirty- 
six were built at Brighton works, 1882-1891, the later 
engines from about 1889 having 150 lb. instead of 
140 lb. pressure. 

The type was an enlargement of the 1878 design, 
which also had 6ft. 6in. leading wheels. Stroudley 
reasoned that the greatest weight was at the front, 
and therefore he placed the coupled wheels there 
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shortening the wheel base and dispensing with heavy 
castings at the footplate end. ‘“‘ The leading whee!- 
pass round curves without shock or oscillations, 
owing to the small weight upon the trailing wheel 
as it is the trailing wheels that have the most influenc: 
in forcing the leading flanges up to the outside of th 
curve’ (Stroudley, “ Proc.” Inst. C.E., Marci 
1885). This reasoning is perfectly sound, and ce 
tainly Stroudley designed a very powerful engin 
which stood on a wheel base of 15ft. 7in., and weighed 
less than 38} tons in working order. An objection 
the flange wear of the leading tires, which, being of 
large size, are expensive to re-turn or replace, but 
it has not generally been noticed that Stroudley in 
1882-4 used tires of a tensile strength of 47 to 48 
tons per square inch, at a period when the majorit 
of other locomotive engineers were content wit! 
35 to 40 tons per square inch. The treads of the lead 
ing tires were coned 1 in 32, and the driving tires, 
which had very thin flanges, had parallel tread- 
There does not appear to he any officially recorded 
case of these engines leaving the rails, which could b 
attributed to the large leading wheels. The cylinders, 
18}in. by 26in., at 2ft. lin. centres, had the steam 
The downward inclination towards 
the crank axle was 1 in 11}, and the upwari 
inclination of the port faces was 1 in 15, the 
valve spindles passing beneath the leading ax! 
The design had the defect that the exhaust wa- 
in contact with the cylinder walls over a con 
siderable area. The steam pipes to the cylinder wer: 
double, one leading to the front and the other to th« 
back of the steam chest. The coupling-rod cranks, 
as in all Stroudley’s engines, were of short throw anc 
on the same side of the axle as the inside cranks, 
necessitating large balance weights. 

Stroudley’s 0-4-2 engines were extremely success 
ful, but no locomotive engineer in this country 
imitated the design. The locomotive department ot 
the Ch. de fer du Nord was apparently so impressed 
by Stroudley’s arguments and results that a 0-4-2 
express engine on similar lines, also with 6ft. 6in. 
front coupled wheels, was built at the La Chapelle 
shops in 1886. But the French engineers did not 
make a success of it; whereas in Stroudiey’s engine 
the coupled wheel base was 7ft. 7in. and the trailing 
carrying axle was 8ft. behind the driving axle, in the 
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French engine, though the total wheel base was 
nearly the same, the coupled wheel base was about 
gft. Sin., and the trailing axle was much nearer the 
driving axle. After running for about a year the 
engine was converted to a 4-2-2 single, by the sub- 
stitution of a leading bogie for the front coupled axle. 

[In 1887 W. Adams, on the London and South- 
Western Railway, designed the engine of which 
fifty were built at Nine Elms and forty by 
Neilson between 1887 and 1895. The cylinders were 
18in. by 26in., and the coupled wheels 6ft. lin. dia- 
These were not express engines, but intended 


mete! 
for general traffic, including fast goods trains. They 
were the first four-coupled tender engines which 


Adams had designed with inside cylinders, and from 
1887 he abandoned outside cylinders for all classes 
except 4-4-0 express engines. The 0-4-2 engines 
differed from Stroudley’s in having a considerably 
longet 16ft. 10in. The trailing axle 
had outside bearings to keep the journals away from 
the heat of the fire-box, and in this respect revived 
Bever Peacock’s old design of 1859—see THe EnGr- 
wEER, page 564, May 22nd—which had been dormant 
since 1864. Also, as in Stroudley’s 
evlinders were arranged with steam chests below, but 
in the last sixty of the class the steam chests wer« 
both cases with the two cylinders cast 
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Sir-wheeled Tank Engines.—The six 
wheeled passenger tank engine was dying slowly 
Stroudley’s 0-4-2 tank engines on the Brighton Rail- 
dag Fig. 207 ante—were built until 
Drummond had tried six similar engines on 
but they were 
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the North British Railway in 1877, 


subsequently converted into 0-4-4 tank engines by 
The Great Western was the only other 
importance which held tenaciously to the 


his successor. 
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FIG. 271--GREAT WESTERN ENGINE, 


six-wheeled engine, of which two unusual types for 
the period are illustrated 
The 2-4-0 side tank engines with double frames 
Fig. 271-- by W. Dean, were built at Swindon in 


ISS85 Ten of them were broad-gauge “ convert- 
ibles ’’ for working west of Newton Abbot, and ten 
were standard-gauge engines, as illustrated. for 


working passenger trains through the Severn Tunnel, 
which was then shortly to be opened. For this 
they fitted with condensing gear. 
They came out at a time when double frames had 
just been revived on the G.W.R., and with exception 
of the side tanks, were similar to some 2-4-0 tender 
engines built at the same time. The outside frames 
were of solid plates, and the leading spring hangers 
were of the chain link form. The cylinders were] 7in. by 
26in.; wheels, 5ft. lin.; leading wheels, 
tit. diameter; wheel base, 9ft. 3in. + 7ft. Qin 
the boiler, 4ft. 4in. inside diameter, contained 268 
l}in. tubes ; total heating surface, 1210 square feet ; 
15.2 square feet; pressure, 140]b.; weight 
in working order, leading 10 tons 5 ewt., driving 
16 tons 2 ewt., trailing 16 tons 16 ewt., total 43 tons 
3ewt.; empty, 33 tons 18, ewt. After 1890 they were 
converted to tender engines. 

The 0-4-2 tank engines—Fig. 272—built at 
Swindon, 1887-9, present several peculiarities. The 
frames were of the double sandwich type, with teak 
and cast iron blocks. The arrangement at the trail- 
ing end—shown in Fig. 273—was of a design which 
was never used elsewhere. The outer gun-metal 
axle-boxes, which carried the greater part of the load, 
were without guides, since there were no hornblocks 
in the outside frames, and their only connection with 
the framing lay in the spring hangers, which passed 
through deep cast iron blocks. The inside axle-boxes 
had flanges and worked in horncheeks, the faces of 
which were slightly convex. The cylinders were 17in. 
by 24in., with valves underneath ; coupled wheels, 
5ft. lin., and trailing wheels, 4ft. diameter; wheel 
base, 7ft. + 10ft. 6in.; total heating surface, 1194.6 
square feet, of which the fire-box provided 125 
Square feet ; grate, 18.9 square feet ; the boilers were 
constructed for 180 1b. working pressure, and for a 
short time they worked thus, but subsequently it 
was reduced to 160 lb.; the total weight in working 
order of the earlier engines was 47 tons 18 cwt., of 
which 32 tons 14 ewt. were available for adhesion, 
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grate, 


but afterwards the tanks were shortened—-as shown 
in the illustration—and the weight reduced to 45 tons 
8 ewt., of which the coupled wheels carried 32 tons 
8 cwt. 

The trailing axle arrangement allowed too much 
swaying movement, which was aggravated owing to 
the long distance, 10ft. 9in., between the middle and 
trailing axles, and the engines were subsequently 
modified by the substitution of trailing bogies with 
Mansell wooden wheel centres. After this alteration 
the wheel base became 7ft. Sft. lin. 4ft. 6in., 
though in the later engines of the type, which had 
originally a shorter wheel base, the distance from the 
driving axle to the bogie centre was 9ft. 10in., instead 
of 10ft. 4in. The weight then became 48} tons, of 
which 18 tons rested on the bogie of the longer engines. 

In 1895 two of these trailing bogie engines coupled 
to one train left the road on a curve near Doublebois, 
and the Board of Trade inspector reported that the 
permanent way had been distorted by two similar 
engines working a preceding train. He stated that 
they were unsuitable for fast trains, which was per- 
fectly true, but further added that other railways 
had engines of the 0-4-4 type to which similar stric- 
tures applied, which was a somewhat inaccurate 
generalisation. The G.W.R. engines, unlike those of 
the Midland and other lines, which ran very steadily 
for years with fast trains, had the coupled wheels 
bunched together at one end and an unsuitable bogie 
with a base of only 4ft. 6in. at the other. They were 
afterwards converted to 4—4—0 tender engines with 
much longer leading bogies. 

EKight-wheeled Tank Engines.—I\n spite of the dis- 
approval of the Board of Trade inspector of that day, 
the 0—-4—4 tank engine, as introduced in its modern 
form by S. W. Johnson in 1872, 
favourite type on many railways, 


has always been a 
and has caused 


ing’s engines for the South-Eastern Railway—illus- 
trated in THe Enoineer, January 26th, 1894—in 
which the bogies differed from the usual designs. In 
his 0-44 tank engines of 1881-2, Stirling employed 
a rigid centre pin bogie, with 3ft. wheels. This does 
not allow sufficient freedom, and causes the flanges 
of the leading wheels to wear rapidly. From 
1887 onwards a bogie similar to that used for the 
express engines with < shaped link and two pins 
was adopted. It had 3ft. 9}in. wheels, 5ft. 4in. 
wheel base, and a limited lateral movement of about 
fin. each side, controlled by rubber springs on the 
arms of the Y. The cylinders were 18in. by 26in., 
and the coupled wheels 5ft. 6in. diameter. Coupled 
wheel base, 7ft. 5in.; total wheel base, 22ft. The 
boiler was without dome ; total heating surface, 922.5 
square feet ; pressure, 140 lb.; tank capacity, 1050 
gallons; fuel capacity, 30 cwt.; weight in working 
order, leading, 13 tons 17 ewt., driving 16 tons, bogie 
18 tons 16 cwt., total 48 tons 13 cwt. 

The 2—4-2 tank engine, with radial axles at both 
ends, made considerable headway during this period 
and was adopted by several railways. In all cases 
Webb’s type of radial axle-box and, except on 
the L. and N.W.R., Joy's valve gear were used 
T. W. Worsdell’s Great Eastern engines of 1884-5, 
built at Stratford, had 18in. by 24in. cylinders, 
5ft. 4in. coupled wheels, and 3ft. Qin. redial 
wheels. Wheel base, 7ft. 6in. + 8ft. 7ft. 6in. The 
total heating surface was 1054.1 square feet, of which 
the fire-box supplied 98.4 square feet; grate area, 
15.4 square feet ; tank capacity, 1200 gallons ; weight 
in working order, 51 tons 18} cwt., of which 29 tons 
2} cwt. were available for adhesion ; weight empty, 
41 tons 13} ewt. The radial axle-boxes differed from 
Webb’s in that double elliptical plate springs instead 
of spiral springs were used to control the lateral 








1885 FIG. 272-—-GREAT WESTERN ENGINE, 1887 


very little trouble when properly designed It was 
built regularly for British railways up to 1922; 
it curves very freely, and is probably a steadier 
engine on fast trains than the 2-4-2 type, which has 
a tendency to oscillate at both ends, being guided 
only by the middle coupled wheels. For this reason, 
the controlling springs of the radial axles of the 
latter must be very strong, and the radii of the guides 
of the two end axle-boxes of much greater length 
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FIG. 273 -G.W.R. TRAILING AXLE 


than they should be to allow the engine to curve 
naturally. But the 2-4-2 type has the advantage of 
allowing larger water and fuel capacity, and the weight 
distribution is good. 

Most of the 0—4—4 type followed closely on the lines 
of 8S. W. Johnson’s Midland engines—Fig. 210 ante— 
and had “ Adams” bogies with a fair amount of 
lateral movement and check springs of medium 
strength. The bogie wheels in most cases were 3ft. in 
diameter. It will suffice to mention briefly J. Stirl- 





movement, and the radius of curvature of the centre 
line of the curved guides was 13ft. l4in., that is lft. 6in. 
longer than the distance from the radial axle to the 
middle point of the rigid wheel base, with allowance 
of 1}in. for the versed sine of arc of curvature. 

These engines, with modifications in details of the 
motion, were adopted as standard on the G.E.R. by 
James Holden, who reduced the cylinder diameter 
to 17}in., substituted Stephenson's link motion for 
Joy’s gear, and used the slide bar motion 
in place of the 4-bar motion. As thus modified the 
type was built at Stratford works until 1911. 

T. W. Worsdell also built a similar type on the 
North-Eastern Railway with 18in. by 24in. cylinders 
and 5ft. Tin. coupled wheels, and similar dimensions 
were adopted by T. Parker on the Manchester, Shef- 
field and Lincolnshire Railway. In these engines the 
pressure was 160 lb. 

Perhaps the best known and largest 2-4-2 tank 
engines are those designed by Sir John Aspinall, first 
built at Horwich in 1889, and for about twenty years 
subsequently. For many years these engines have 
worked the greater part of the passenger traffic 
on the Lancashire and Yorkshire Railway, and 
not infrequently have been used on express trains. 
The cylinders are 18in. by 26in., though a considerable 
number, built 1892 to 1901, had I7}in. by 2é6in. 
cylinders ; coupled wheels, 5ft. 7jin. ; radial wheels, 
3ft. 7fin. diameter ; wheel base, 7ft. 10}in. 8ft. Zin. 
+ 7ft. 10}in. 24ft. 4in. ; the boiler, which carried 
160 lb. pressure, contained 220 ljin. tubes; tube 
heating surface, 1108.7 square feet ; fire-box, 107.7 
square feet ; total, 1216.4 square feet ; grate, 18.75 
square feet. The engines built until 1898 carried 
1340 gallons of water and weighed 55 tons 19 ecwt. 
in working order, of which 31 tons 13 cwt. were carried 
on the coupled wheels, but in those built from 1898 
onwards the tanks and bunkers were considerably 
enlarged, and had a water capacity of 1540 gallons. 
The weight of this enlarged class in working order is :—- 
Leading, 12 tons 6 ewt.; driving, 17 tons 7 ewt. ; 
coupled, 17 tons 8 ewt. ; trailinz, 12 tons 2 ewt.; total, 
59 tons 3 cwt. The radial axle-boxes have spiral 
controlling springs underneath the curved guides, 
and the curve of the latter is struck from the centre 
of the coupled wheel base plus 1 fin. versed sine of arc. 
The engines were fitted with Aspinall’s improved 
water scoops, which will be referred to subsequently. 
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Of the five leading railways which adopted the 
2-4-2 type in 1884-9, two, the Great Eastern and the 
Lancashire and Yorkshire, made it standard for 
many years. On the North-Eastern Railway, after 
60 of the type had been built, 1886-1892, by T. W. 
Worsdell, it was discarded by his brother, Wilson 
Worsdell, who in 1894 substituted the 0-4-4 type. 
On the Manchester, Sheffield and Lincolnshire—Great 
Central—Railway 49 engines of the type were built 
down to 1898, but Mr. J. G. Robinson afterwards 
adopted the 4-4-2 type. On the L. and N.W.R. a 
large number was built until 1897, when the 2-4-2 
type lapsed. On the Great Northern the 0-4-4 type 
of P. Stirling was replaced in 1898 by the 4-4-2 type. 

Ten-wheeled Tank Engines, 4-4-2 Type.—W. Adams 
on the London and South-Western Railway started 
with the 4-4-0 type with outside cylinders, which 
has the disadvantage of limited fuel capacity. In 
1882 he designed the 4-4-2 type—Fig. 274—the 
first twelve of which were built by Beyer, Peacock. 
In all, there were 71 of these engines by this firm and 
by Stephenson, Neilson, and Diibs, 1882-5. Unlike 
the Tilbury engines, those of the L. and S.W.R. were 
intended for local traffic, to replace Beattie’s small 
2-4-0 engines, then becoming out of date. A large part 
of the water was carried in the tank at the back, and 
the side tanks were very short. Single slide bar motion 
was used. The cylinders were 17}in. by 24in. ; coupled 
wheels, 5ft. 7in.; bogie and radial wheels, 3ft. diameter. 
In the last twenty engines the radial wheels were 
3ft. 6in. in diameter. Wheel base, 7ft. + 6ft. 5in. + 
Sit. Gin. + 7ft. 6in. = 29ft. 5in. The boiler contained 
201 1jin. tubes, which had a heating surface of 944.7 
square feet ; total heating surface, 1055.9 square feet ; 
grate, 18 square feet ; pressure, 160 lb. ; tank capacity, 
1000 gallons ; total length over buffers, 38ft. 8}in. 
The total lateral movement of both bogie and radial 
axle was 2}in. Weight in working order :—Bogie, 
14 tons 14 ewt. ; driving, 15 tons 16 ewt. ; coupled, 
15 tons ; trailing, 8 tons 12 ewt. ; total, 54 tons 2 ewt. 


ber llth, the titles of Figs. 267 and 268 were inadver- 
tently transposed. Fig. 267 should be the G.W.R. 
and Fig. 268 the M.S. and L.R. engines respectively. 
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SECTION G. 
TECHNICAL TRAINING FOR NAVAL CONSTRUCTORS. 


Mr. W. J. BERRY presented a paper of which he 
and Engineer Vice-Admiral Sir Robert Dixon were 
joint authors, dealing with the Admiralty system of 
higher education. 

The paper stated that the training of the higher 
technical officers of the Admiralty service was based 
upon a system which was little known outside the 
naval service, and differed in many respects from the 
systems of technical education in use at the uni- 
versities and elsewhere. In its results it had exercised 
a powerful influence upon the development of the 
warship, and, incidentally, upon that of vessels of 
the mercantile marine. 

A constructor on leaving Greenwich was fully 
trained in the work of ship design, and it had 
frequently happened that otherwise inexperienced 
men, fresh from college, had successfully undertaken 
a responsible part of the work actually entailed in 
preparing a new design at the Admiralty. In the case 
of engineer officers the arrangements were of a similar 
nature, machinery calculation and design occupying 
a prominent place in the whole of the three years’ 
course and culminating in the production by each of 
them of a complete design of a set of propelling 
machinery for a large warship, together with all the 


than any other event. To the solution of the many 
problems that had to be faced the naval designer 
brought a scientifically trained mind and a knowledge 
of practice and theory and of naval conditions which 
enabled him to work from first principles, to arrive at 
deductions unswayed by precedent or prejudice and 
to co-ordinate the data obtained from experimental] 
work with the last word in technique available jy 
commercial practice. A special department, the duty 
of which was to deal with scientific problems and to 
keep in close touch with the scientific world, now 
formed part of the Admiralty organisation. 

The supremacy of the mercantile marine had in 
the past been maintained to a large extent by reason 
of natural advantages and by the accumulated expe- 
rience of generations in the management of shipping ; 
but with increasing competition the matériel aspect 
upon which depended the economical running 
possibly even the margin between profit and loss 
became more and more important. In the nature of 
things, impelled by the rivalry of nations, the improve. 
ments in types, methods and appliances found general 
use in war vessels at an earlier date than in merchant 
vessels. For such, the war vessel proved an ideal 
‘‘trying out”? ground, and the merits or demerits of 
new devices were speedily and thoroughly determined 
The work devoted to the improvement of 
matériel, erected upon the sure foundation of sound 
technical education, had effected more than its original 
purpose ; it had quickened the economic development 
of the mercantile marine, and the Imperial funds pro- 
vided by successive Navy votes for ‘specific military 
purposes had served an indirect and no less useful 
purpose in contributing to the development of the 
shipbuilding industry and would pay a lasting divi 
dend. 

Opening the discussion on this paper, Sir Archibald 
Denny referred to the inferiority of English warship 
design in 1805. That was all changed, and the 
Admiralty was engaged in important research work, 
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FIG. 274—-L. AND §.W. ENGINE, 


These engines had a large proportion of non-adhesive 
weight, and in 1888 W. Adams discarded them for the 
0-4-4 type with 18in. by 26in. inside cylinders ; 5ft. Tin. 
coupled wheels ; 1231 square feet of heating surface ; 
and 160 lb. pressure. The total weight of these engines 
is 53 tons, of which 35 tons 3 ewt. are carried on the 
coupled wheels. This 0-4-4 design represented a 
much more powerful engine of 1.1 tons less total 
weight, and 4.65 tons more adhesion. 

The first 4-4-2 tank engines with inside cylinders 
—Fig. 275—were built by the Vulcan Foundry in 
1888 for the Taff Vale Railway, to the designs of 
T. Hurry Riches, and initiated a type which has more 
recently become very extensively used. The cylinders 
are I7}in. by 26in., inclined downwards, and with 
slide valves above, these being balanced by circular 
rings. Bogie wheels, 2ft. 9in.; coupled wheels, 5ft. 3in. 
and trailing radial wheels, 3ft. 8}in. diameter ; wheel 
base, 5ft. 9in. + 6ft. 1lljin. 7ft. 10in. + 6ft. = 
26ft. 64in. The boiler contained 214 brass tubes, 1 #in. 
diameter, of which the heating surface was 1116.7 
square feet ; total heating surface, 1212.7 square feet ; 
grate, 19 square feet; pressure, 160]b.; tank 
capacity, 1600 gallons ; fuel capacity, 2} tons. Weight 
in working order :—Bogie, 14 tons ; driving, 15} tons ; 
coupled, 15} tons ; trailing, 9 tons ; total, 54tons. The 
valves were actuated by Stephenson’s link motion and 
rocking shafts. The trailing radial axle-boxes were, 
as in Webb’s type, connected across the engine by a 
hollow casting, but this, unlike the latter, was straight 
and not curved. The guides had straight inclined 
surfaces with clearance between them and the axle- 
boxes such that the movement of the axle could take 
place about a virtual centre 6ft. 2in. from the centre 
of the bearing. The controlling spiral spring was 
placed behind the axle-box, a position in which it is 
not so liable to damage as when placed below, as in 
Webb’s system. The blast pipe orifice was somewhat 
similar in section to a Venturi tube. 

The illustrations, Figs. 269 and 275, are from 
photographs by the Locomotive Publishing Company, 
Ltd., London, and Figs. 271 and 272 by R. E. Bleas- 
dale, Warwick. 

Erratum.—On page 259 of THe ENGINEER, Septem- 
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principal calculations in connection therewith and the 
preparation of drawings in detail. 
At the Admiralty the Director of Naval Construc- 


tion and the Engineer-in-Chief of the Fleet were 
directly responsible to the Board for the designs of 
ships and machinery respectively, and under their 
direction the preparation of designs and examination 
of designs and details were carried out. Nearly all 
questions dealing with technical matters were referred 
to them. Positions on the staffs of these heads of 
departments were open to the graduates of Greenwich, 
as also were positions on the staffs of the managers of 
the Constructive and Engineering Departments of 
H.M. Dockyards in which the construction and repair 
of ships and their machinery were carried out, as well 
as important posts in connection with the oversight 
of contract work placed with the manufacturers of 
armour, machinery, torpedoes, gun mountings, steel, 
and other materials in various parts of the country. 
A number of commercial establishments were under 
the direction of former Admiralty students, and 
indeed a considerable proportion of the larger ship- 
building and marine engineering firms had availed 
themselves of their services in positions of great 
responsibility. Experimental and research work was 
usually carried out on behalf of the Admiralty in 
outside establishments or by Admiralty contractors 
during the fulfilment of their contracts, at the inspira- 
tion of the Admiralty, whose designers indicated the 
precise needs and guided and co-ordinated the work. 
Where no other means existed of obtaining the desired 
information within the time available the research 
or experimental work was carried out by the 
Admiralty. A large amount of research work on 
Diesel engines was now being carried out at the 
Admiralty Experimental Laboratory at West ‘Dray- 
ton, to which place it was removed in 1920 from South 
Kensington. A further and very important instance 
of research carried out by the Admiralty was afforded 
by the work done at the experiment establishment at 
Haslar. The institution of its predecessor, the 
Admiralty experiment tank at Torquay, had probably 
exercised a greater influence on modern ship design 
~——~"* No. JIL. appeared September 11th, = 


FIG. 275--TAFF VALE ENGINE, 


of which the high elastic limit steel was a recent 
outcome. The extraordinary fact had emerged that 
the modulus of elasticity of steel did not appear to 
vary whatever the tensile figure. 

Professor Horace Lamb said he had been struck by 
the amount of ground that the Admiralty course of 
training covered. It occurred to him that perhaps 
too much was attempted for the average student to 
profit by it. 

Mr. John Smith said that no mention had 
made in the paper of the fact that part of the training 
of naval constructors was twelve months at sea afte: 
the three years’ course of study. That training gav« 
them a first-hand knowledge of the working of a ship, 
of naval routine, and of the behaviour of ships unde 
sea-going conditions. In the Thornycroft works there 
was a system of training for the best boys somewhat 
similar to the Admiralty system, and it had proved 
of great assistance in providing suitable candidates 
for the staff at the shipyard. 

Sir Henry Fowler pointed out that all those who 
went through the Naval College were assured of a 
job, whereas no such assurance could be given to 
students at an ordinary engineering college. It would 
be interesting to know what proportion of thos 
trained for Admiralty appointments afterwards left 
the Admiralty service for commercial work. 

Wing Commander Cave-Brown-Cave 
whether the research department of the Admiralty 
was staffed by its own constructors and engineers 
or whether outside scientific men were employed. 

Sir Archibald Denny, in reply to a question put by 
Professor Lea, said that his own firm had for a 
number of years made a practice of giving the most 
promising boys the opportunity of having university 
training for a period of four years. Any boy gaining 
one of the bursaries which had been established had 
the choice of serving his time in either the engine works 
or the yard with liberty to study for his degree at 
Glasgow University. That system had been in force 
since 1885. 

Mr. Berry replied briefly to the discussion. He 
agreed as to the inferiority of British warship design 
and the superiority of French designs at the heginning 
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of the nineteenth century. Captured French ships were 
indeed used as models for British warship construction. 
The reason for the superiority of French vessels was 
that their design was based on scientific principles, 
whereas British naval architecture of that time was 
a rule of thumb affair. Sir James Graham, who as 
Kirst Lord of the Admiralty abolished the early 
schools of naval architecture, stated in the year 1861 
that his reason for closing the schools was that 

there was too much science and too little practical 
knowledge creeping into the Navy.” The new high 
elastic limit steel gave tensile figures of from 15 tons 
to 17 tons per square inch, compared with a stress 
figure of 10 tons to 12 tons for mild steel. The 
modulus of elasticity for the two steels was the same. 


SEcTION A. 


WIRELESS WAVE PROBLEMS. 


Dr. R. L. Smith-Rose contributed to Section A 
an account of a study of wireless wave fronts by 
directional methods. He said that all the existing 
types of wireless direction finders operating by recep- 
tion of the desired signals, made usé of the fact that 
for a simple wireless wave propagated along the 
earth’s surface the magnetic force was horizontal, 
and perpendicular to the vertical plane of propaga- 
tion of the wave. Such direction-finders used in 
principle a closed loop in a vertical plane capable of 
being rotated about a vertical axis. A large amount 
of systematic investigation carried out with such 
direction finders during the last four years had brought 
to light many definite facts concerning the behaviour 
of those instruments in the process of ordinary wire- 
less communication. These facts could be grouped 
under (1) errors due to local conditions, (2) diurnal 
variations, (3) land and sea effects and application 
to navigation, and (4) flat minima and rotating mag- 
netic forces. Methods had been devised for a com- 
plete determination of the directions of both mag- 
netic and electric forces, and used to study the pro- 
pagation of waves under daylight and night con- 
ditions. 

Dealing with diurnal variations, the author said 
that on moderate wave lengths, between 450 m. and 
2000 m., the variations experienced during the hours 
of full daylight had an extreme value of about 7 dezg., 
representing a departure of the horizontal magnetic 
field from its normal direction of less than 4 deg. 
\s sunset was approached those variations increased 
in frequency and magnitude until from about one 
hour before sunset to about one hour after sunrise, 
the apparent direction of arrival of the waves varied 
rapidly on either side of the true direction over an 
are which was often 10 deg. or 20 deg., and might 
occasionally exceed 90 deg. On the longer waves, 
of length 2000 m. to 13,000 m., the difference between 
the effects observed by day and night appeared to 
be less marked, particularly during the winter 
months. Within the limits of the investigation so far 
conducted, no difference between the use of damped 
and undamped waves or due to varying shapes and 
dimensions of aerials employed at transmitting stations 
had been observed, and no consistent evidence had 
been obtained that the direction in which the trans- 
mission was made exercised any influence. 

When the transmitting station and the direction 
finder were so situated that the path of transmission 
was entirely over land, the difference in variations 
by day and night became apparent at distances of 
about 30 miles. When, however, the path of trans- 
mission was entirely over sea, the minimum distance 
for serious variation was increased to about three 
times the above value. That was very fortunate, as 
the ranges at which wireless direction finding was 
required in marine navigation were seldom greater 
than 50 and never more than 100 miles; and a 
suitable choice of the land station ensured that that 
range was entirely over sea. Under such conditions, 
the great majority, about 95 per cent., of the observed 
bearings fell within a 2 deg. limit of error, which was 
found to be adequate for most navigational purposes. 
When the line of transmission was almost parallel 
to a coast, there was a liability to errors due to a 
coastal refraction effect, and it would probably be 
customary in the future to mark all charts with 
‘ares of good bearings " for the various land stations 
used for direction finding. The above facts had been 
established almost entirely for damped wave trans- 
mission on a wave length of 450 m., and there was as 
yet no definite evidence that they would need modi- 
fication by the employment of undamped waves or 
of any other wave lengths within reasonable limits. 

Dealing with methods for the complete determina- 
tion of the direction of the magnetic and electric 
forces which were described in some detail, the author 
stated that when these methods were used to de- 
lineate the directions of the electric and magnetic 
forces in wireless waves at times and under conditions 
which were known to give freedom from interference 
by night effects and local errors, it was found that 
the magnetic force was horizontal and at right 
angles to the direction of propagation. The electric 
force, however, was found to be nearly, but not quite, 
vertical, being actually tilted forward by a small 
amount in the vertical plane of propagation of the 
wave. It was also found that in that plane the electric 
force was of slightly elliptically polarised form. That 
was in exact confirmation of the theoretical predic- 
tion of Zenneck as to the modification produced when 
the wave was propagated over an imperfectly con- 





ducting earth instead of over a perfect conductor. 
In accordance with that theory, the experiments 
showed that the forward tilt of the electric force 
increased with a reduction of the wave length em- 
ployed. The values actually measured in Great 
Britain ranged from about 0.5 deg. on 6900 m. to 
nearly 3 deg. on 350 m. wave length. From those 
angles the effective conductivity of the earth at the 
wireless frequencies employed could be obtained. 

One of the most promising theories of wireless 
wave propagation over the earth’s surface, which 
had been put forward for the explanation of long- 
range transmission and the variations experienced in 
both signal strength and apparent direction of arrival 
of the waves, implied the reception of one or more 
waves from the upper atmosphere, in addition to the 
wave propagated directly along the earth’s surface. 
If the down-coming wave was partially or completely 
polarised with its magnetic force in a vertical plane, 
an explanation of the variations of apparent bearings 
on wireless direction finders was obtained without 
the necessity of the direction of propagation of the 
waves departing from the great-circle plane between 
transmitter and receiver. 

It might be thought at first that the detection of 
the existence of such a down-coming wave would be 
a comparatively easy matter by determining the 
directions of the electric and magnetic forces which 
resulted at the receiver. It must be remembered, how- 
ever, that with the above value of conductivity the 
earth’s surface would act as a moderately good re- 
flector, and the incidence of a down-coming wave 
would give rise to a reflected wave which might have 
an amplitude nearly equal at its maximum to that 
of the incident wave. The combined effect of the 
two waves was, briefly, to give a resultant electric 
force which had no horizontal component, and a 
resultant magnetic field which had no vertical com- 
ponent. Such a wave therefore became difficult to 
distinguish from a horizontally propagated wave by 
directional measurements, since the departures of 
the directions of the two forces from their normal 
values was only a residual effect. Indeed, it could be 
shown theoretically that on the long and moderate 
wave lengths such departures would be only frac- 
tions of a degree, but that on the shorter wave 
lengths the angles involved might become measur- 
able under certain favourable conditions of phase 
amplitude and angle of incidence. This had been 
partly confirmed by experimental observations made 
during the last eighteen months. Employing the 
waves trom various transmitting stations using wave 
lengths between 2.6 kiloms. and 12.4 kiloms., the 
maximum departure of the directions of the electric 
and magnetic forces from their normal values had 
been about | deg., which was considered to be scarcely 
greater then the possible error of the apparatus 
employed. Many of these experiments were carried 
out at night and for distances of transmission known 
to give rise to the well-known night effects, these 
being instanced by variations in apparent bearings 
ranging up to 23 deg. 

On the shorter wave lengths the practical difficulties 
increased considerably, but some recent measurements 
made on 385 m. had shown that under suitable night 
conditions the resultant electric force might depart 
as much as 12 deg. from the normal “ day” value, 
while the resultant magnetic force might be inclined 
at 5 deg. to the horizontal. These results appeared 
to be very promising and to indicate that progress was 
being made in the right direction. It should, of 
course, be understood that such measurements alone 
would not enable the nature of the arriving waves 
to be completely defined. Experiments were, how- 
ever, now being carried out at the Radio Research 
Board’s station at Slough, in which these observa- 
tions were made simultaneously with the measure- 
ment of various other parameters of the forces of the 
arriving waves, the results of which would probably 
throw light on the problem of the propagation of 
wireless waves over the earth’s surface, which had 
recently become perhaps the most important scientific 
subject in wireless research. 


SECTION G. 


Fryinc Boat DgsIcn. 


Recent progress in flying boat design was the 
subject of a contribution by Mr. O. E. Simmonds. 

The author said that he would consider separately 
the development in hydro-dynamic and construc- 
tional design. The seaplane had initiated a new 
branch of hydrodynamics. In the design of the flying 
boat hull very careful consideration had to be given 
to static trim. It wes most desirable when at rest 
to keep the centre of buoyancy well forward, so that 
the flying boat could be treated both when at anchor 
and when moving at low speed, as if she were a surface 
craft. Hump resistance was originally a point of 
prime importance, and presented considerable diffi- 
culty, which had to some extent been removed. A 
decreased resistance had been obtained, due to an 
improvement in hull lines and a lower power loading, 
which was the result of a demand for higher per- 
formance in flight. The increase of power was re- 
flected in the improved water performance of air- 
craft. Surface tension must, of course, be reduced 
to a minimum, and the design must be such that the 
hull would run steadily on a gradually diminishing 
planing surface until the speed enabled the wings 
completely to sustain the aircraft. Porpoising was 





now abolished, and a well-designed hull would run 
steadily at such an angle that the wings simultane 
ously gave their maximum lift. The most important 
point in the development of the hull had been the 
all-round improvement of water performance, together 
with increased strength and ability to ride out heavy 
seas without any increase in the weight economy 
figure. Various methods of supporting and stiffen- 
ing the shell of the boat were in use, but they were 
all based on some form of transverse frame or hoop, 
with longitudinals at about 6in. Hulls built in this 
manner gave long and efficient service, but possessed 
the disadvantage that they absorbed moisture. In 
@ wooden hull weighing 2000lb., the soakage in 
three months would amount to 15 per cent. of the 
hull weight, or 2 per cent. of the total weight of the 
aircraft. That fact had been one of the great induce- 
ments to substitute’ metal for wood in hull con- 
struction. Duralumin outclassed stainless steel in 
strength for weight, but in other respects stainless 
steel had very definite advantages. He would com- 
mend the evolution of a light malleable non-corrosive 
alloy to those metallurgists who had not yet inter- 
ested themselves in that problem. The trouble which 
would arise in the case of steel was that the sheets 
for the skin of the boat would have to be thinner 
than was practically possible in order to realise the 
full comparative efficiency figure. The largest suc- 
cessful flying boats yet built weighed about 30,000 lb., 
and it would probably be necessary to reach the 
weight of 100,000lb. before steel could supplant 
duralumin for hull construction. Some designers 
considered that by the use of duralumin instead of 
wood, the hull weight could be reduced by as much as 
20 per cent., but it was difficult to obtain reliable com- 
parative figures. 

In the case of the superstructure of the flying boat, 
improvement had been effected in aero-foil charac- 
teristics, and in the reduction of parasitic drag. A 
large variety of aero-foil sections was now available, 
and the particular section used in any aircraft could 
be chosen with strict reference to the characteristics 
of the machine and the requirements in performance. 
The drag of aero-foil sections had been progressively 
reduced, and the maximum lift by the utilisation of 
adjustable slotted leading and trailing edges could be 
almost doubled. It had been suggested that the 
principle of the Flettner rotor should be utilised, but 
considerable difficulties were involved. Another 
problem to which increasing attention was being paid 
was the reduction of the movement of the centre of 
pressure. In the reduction of parasitic drag the 
utilisation of thicker wing sections had been of the 
utmost importance. It was left to Dr. Prandtl, 
of Géttingen University, to show that aero-foils 
could be designed having twice the relative thickness 
of the normal thin section of about 10 per cent. 
camber without loss, and indeed in certain cases with 
very considerable gain of aerodynamic efficiency. 
The constructional development of the flying boat 
was more advanced than that of the hull. Metal con- 
struction had received a great deal of consideration. 
Development had proceeded along two distinct lines. 
In one method the wing stresses were concentrated 
in two or more spars, while in the other, the skin of 
the wing was designed to transmit the load. For a 
multiplane structure, the separate spar method was 
to be preferred with built-up spars. The modern 
flying boat was replete with equipment, and boats 
of over 30,000 lb. could be fitted with small marine 
motors for use in case of complete engine failure. 
Progress would have been slow if by the end of the 
next decade a boat of 100,000 lb. gross weight had 
not been built. A commercial machine of that class 
would be a steel monoplane of about 6000 square 
feet wing area and 220ft. span. The power units 
would be housed in engine-rooms built into the thick 
wing some 30ft. out from the hull, and the output 
from each room at full revolutions would be some 
3000 brake horse-power. The speed would exceed 
100 knots, and the boat could undertake flights up 
to 1500 miles without alighting, carrying 100 passen- 
gers. By slightly reducing the number of passengers, 
therefore, such a boat could fly from Europe to 
America, with only one stop at the Azores, and 
accomplish the whole flight within thirty-six hours. 








Rectifiers. 
No. [X.* 


No scientific invention has aroused more general 
interest than the thermionic valve. As originally 
devised by Professor Fleming, it had two electrodes 
and was used exclusively for rectifying feeble currents. 
Subsequently Dr. de Forest, of America, added‘ third 
electrode known as the grid, thereby making the 
valve capable of amplifying. Here, however, we 
are only concerned with the valve’s rectifying pro- 
perties, which were practically discovered years ago. 
In 1883 Edison observed, whilst experimenting 
with electric lamps, that if a positively charged clec- 
trode in the form of a metal plate, were introduced 
into a lamp bulb—see Fig. 83—current would flow 
from the heated filament to it, although no current 
flowed when the electrode was connected, through 
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the galvanometer, to the negative end of the filament 
—as shown on the left of Fig. 83. To this phenomenon 
Edison appears to have attached little importance. 
Among those who took an early interest in the so- 
called ‘* Edison effect,’ however, and who tried to 
explain the reason for it, was Professor Fleming, 
who carried out some interesting investigations, the 
results of which he communicated to the Royal Society 
of London in 1889, and the results of a further in- 
vestigation to the Physical Society of London in 1896. 


_ Filament —_ 
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FIG. 83--THE EDISON EFFECT 


Elster and Geitel in Germany were also early investi- 
gators in this field, but it is not our intention to 
probe very deeply into history. One of the most 
significant facts that should be mentioned is that 
the discovery of the electron in 1897 by Professor 
J. J. Thomson, and his experimental proof in 1899, 
that electrons were given off by incandescent 
carbon filaments removed much difficulty from the 
path of those who had been trying to understand the 
cause of the Edison effect. By 1903 Professor O. W. 
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Tre EnGiten 
FiG. 84--FLEMING TWO-ELECTRODE VALVE 


Richardson had evolved a formula connecting the 
number of electrons emitted with the temperature of 
the filament, and in 1904 Professor Fleming invented 
the two-electrode valve. This was undoubtedly the 
first attempt to use the thermionic emission from an 
incandescent filament of metal or carbon, for the 
purpose of rectifying high-frequency alternating 
currents, and so to detect the feeble electric oscilla- 
tions in a wireless telegraph receiving circuit by some 
form of galvanometer or by a telephone. 

Using specially constructed lamps with a metal 
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up to a certain amount of rough handling the valve 
could be relied upon to operate under circumstances 


under which a crystal detector would constantly 


be thrown out of adjustment. The original method 
of using the Fleming two-electrode valve as a detector 
on a coupled circuit is shown in Fig. 84. 

When positively charged the anode of a_ two- 
electrode valve causes the electrons emitted by the 
heated filament to move across the space between 
the latter and the anode. In other words, a current 
flows between the two, but the electron flow cannot 
occur in the opposite direction. The two-electrode 
valve, therefore, acts as a rectifier. When a grid is 
introduced between the anode and filament, the flow 
of electrons from the latter to the former can be con- 
trolled. If the potential of the grid becomes positive 
with respect to the filament the electron current is 
increased because the grid potential assists that of 
the anode, whilst a negative grid potential reduces 
the flow of electrons from the filament to the anode, 
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FIG. 85—GRID VOLTS AND ANODE CURRENT 
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for the grid potential is then in opposition to that of 
the anode. The grid potential, therefore, controls 
the anode current—small variations in the grid voltage 
producing relatively large variations in the anode 
current, or,in other words, oscillations reaching the 
grid will produce similar oscillations of much greater 
amplitude in the anode circuit. 

Because of its superior performance the three- 
electrode valve is now employed on an extensive scale 
for rectifying received signals, and there are two 
methods of making it do so. Suppose that by means 
of a potentiometer the grid potential has been adjusted 
so that the working part of the valve is at the point X 
in Fig. 85, and that the half-cycles of the incoming 
oscillations are alternatively one volt positive and one 
volt negative. As the characteristic curve above the 
point X is straight, a positive potential of one volt 
on the grid will clearly produce a large increase in 
the plate current. Below the point X, however, the 
characteristic curve has a sharp bend, with the result 
that a negative grid potential of one volt will only 
result in a very small decrease in the plate current. 
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The function of the small condenser C—Fig. 86— 
is to insulate the grid so far as the passage of direct- 
current is concerned, although it does not hinder 
the passage of the high-frequency currents. When 
signals arrive at the receiver the grid is subjected to 
alternate negative and positive potentials, which 
occur with great rapidity. During the extremely 
short interval when the grid is positive, the grid current 
is larger than it is normally—more electrons pass to 
the grid than is the case when no signals are being 
received, but during the next short interval, whemthe 
grid is negative, no further electrons arrive nor can 
any escape through the condenser. As the grid leak 
G L has a resistance of several megohms and the time 
interval is extremely short, relatively few electrons 
escape by this path. The net result is that the grid 
is given a slight negative potential. Each succeeding 
oscillation adds a further negative charge to the grid, 
and the negative potential thus acquired by the grid 
causes a decrease in the anode current. When the 
signal impulses cease the grid gradually recovers 
its normal potential ; the negative charge draining away 
through the grid leak in the relatively long quiescent 
period before the arrival of the next signal. During 
the succession of high-frequency wave trains, there- 
fore, there will be a corresponding succession of 
diminutions in the anode current, and these pulsa- 
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FIG. 86-CUMULATIVE GRID RECTIFICATION 


tions make themselves evident in the telephones. This 
method has certain advantages over the previously 
described method ; its main disadvantage being that 
a strong atmospheric may charge the grid to such a 
high potential that it takes an appreciable time for 
the charge to leak away, and during this time the 
detector will be insensitive to signals with an ampli- 
tude lower than that of the atmospheric. 

One of the most convenient methods of obtaining 
a direct-current supply at high voltages for wire- 
less transmitting purposes is to transform an 
alternating-current supply to a suitable voltage, 
and then to rectify it by means of two-electrode 
valves ; the resulting pulsations being smoothed into 
practically steady direct-current by using chokes and 
condensers ; but it is important to observe that for 
a given smoothing effect the values of the inductances 
and capacities vary inversely as the frequency of the 
alternating-current supply, so that it is advisable to 
use as high a frequency as is consistent with efficient 
generation and transformation. The rectifying valves 
made by the Mullard Radio Valve Company range 
from valves designed to deal with the lowest powers 
and voltages possible up to valves capable of passing 
three ampéres electron current at reverse pressures up 
to 50,000 volts. As already noted, when’a heated 
filament is surrounded by a cylindrical conductor 
in @ vacuum, a current will flow from the filament to 
the surrounding cylinder if the latter be maintained 


FIGS. 87 TO 89--CHARACTERISTIC CURVES OF MULLARD GLASS AND SILICA RECTIFYING VALVES 


cylinder surrounding the filament and connected to 
@ wire passing through the glass, as employed for 
studying the Edison effect, Fleming carried out ex- 
periments with a view to discovering whether this 
arrangement could convert high-frequency alter- 
nating current into direct current. It was immedi- 
ately found that the device would perform this func- 
tion quite well, and the Fleming two-electrode 
valve was consequently evolved for wireless receiv- 
ing purposes. As a detector of signals it proved 
to be about as sensitive as a crystal, but it had the 
very marked advantage of being much more stable. 
As long as the filament was robust enough to stand 


The tops of the waves will, therefore, be responsible 
for a large increase in the current, whilst the lower 


parts or troughs produce only small diminutions, 


and rectification therefore occurs. But in these days 
this method of rectification is not widely used. A much 
more common method being the grid leak and con- 
denser or cumulative grid rectification method. Mullin 
and Turner have dealt very thoroughly with the three- 


electrode valve as a rectifier,+ but it will suffice to give | 
here the usual simple explanation due in the first | 


place, we believe, to Mr. Edwin Armstrong. 


E t See the Journal of the Institution of Electrical Engineers, 
Vol. LX., page 706. 





at a positive potential with respect to the filament. 
The magnitude of this current depends upon the 
potential of the anode, its dimensions, and upon the 
temperature, nature and area of the filament. If 
the filament conditions and anode dimensions 
be kept constant, the current will increase rapidly 
| with the anode potential until saturation occurs ; 
that is to say, when the maximum rate of supply 
of electrons from the filament is reached. <A 
further increase in anode potential will not cause 
| any further increase in anode current, unless the 
| filament temperature be raised, when a second satura- 
| tion point will be reached at a higher value of anode 
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current corresponding to the increase in filament tem- 
When using rectifying valves, therefore, 


perature. 
{ is important to pay attention to the adjustment 
of the filament temperature in 
maximum efficiency and long life. If the filament 
temperature be unduly low the apparent impedance 


i 


order to obtain 


current of 4.6 ampéres and a pressure of 10.5 volts. 
The maximum dissipation of the U/500 valve 
shown in Fig. 93-—is 500 watts, and it may be used 
working up to 15,000 volts, the filament 
current being 6 ampeéres and the pressure 16.5 volts. 
with a 


on circuit 


The corresponding emission is .55 ampeére 
] ‘Z 


The maximum drop when passing 3 ampéres is 
approximately 1300 volts. 

One of the Western Electric Company's water 
cooled thermionic rectifying valves, as made at the 
company’s New Southgate works, is shown in Fig. 94. 
The outer metallic wall serves as the anode, which is 























of the rectifier will be high, and as the distribution 
of potential in the direct-current supply 
depends on the impedance of the several sections, the 
potential drop across the rectifier will also be high 
with corresponding large power dissipation and heat 
ing of the anode If the filament be run at a high 


circuit 


temperature with unnecessarily high electron emis- 
sion, when supplying a light or high impedance load, 
then the anode will remain cool, but the reduction 
in the life of the filament will be considerable. 
ally the Mullard Radio Valve Company alvocates 
employing a rectifier of such dimensions that under 
normal working conditions the anode appears dull red, 
when the filament current is switched off. The most 
convenient arrangement for supplying the filament 
current is a transformer with a highly insulated 
secondary winding, a choke or auto-transformer pro- 
viding the reguletion of the primary voltage. The 
following table gives the maximum voltages suitable 
for Mullard rectifying valves : 
Maximum R.M.S. 
voltage of 
transformer 


Crener 


Maximum 
voltage of 


double-wave D.C, supply. 
rectification 

U 30 F 1,750 1,100 

L 50 . 3.000 1,500 

l 150 J r 7.000 4,500 

Ul 250 14,000 9,000 

LU 500 and U 600 15,000 10,000 

LU tTLKW 20,000 14,000 

U/s2-5 K.W. and U4 K.W 27,500 20,000 


Anode current, anode volt characteristic curves 
for these valves are given in Figs. 87, 88, 89. The 
U/30 valve—see Fig. 90—which will pass a maximum 
current of 80 milliampéres with a potential drop of 
200 volts, requires an input to the filament of 2.3 
ampéres at 5.5 volts, and is suitable for pressures 
from the transformer up to 1750 volts, the anode 
dissipation being strictly limited to 30 watts. The 
U/50 valve—shown in Fig. 9!1— is designed to pass 
. 15 ampére at approximately 400 volts, the maximum 
voltage of the associated circuits being 3000 volts, 
and the filament consumption 2.8 ampéres at 9 volts. 
The anode will safely dissipate 50 watts. This valve 
and other high-power Mullard valves made in glass 
are constructed—-under patent No. 158,720/1921 
so that the filament can be removed without dis- 
turbing the anode or the internal structure of the 
valve, with the result that the life of the valve is not 
terminated when the filament burns out. The fila- 
ment can be renewed by the makers at a cost con- 
siderably below that of the original cost of the valve, 
so that considerable economy is effected. The maxi- 
mum current which can be passed by the U/150 valve 
is .25 ampere, with a drop of 500 volts, and the anode 
will safely dissipate 150 watts. For the full emission of 
-25 ampére the filament requires 3.5 ampéres at 
10.5 volts. This valve is suitable for use at alternat- 
ing current pressures up to 7000 volts, and is capable 
of supplying direct current to transmitting valves of 
250 watts maximum anode dissipation. The U/250 
valve—Fig. 92—is designed to dissipate 250 watts 
at a maximum reverse voltage from the alternating- 
current supply of 14,000 volts. The maximum 
emission of .35 ampére, with a voltage drop of 600 
volts across the rectifier is given with a filament 


FIGS. 90-93 MULLARD GLASS RECTIFYING VALVES 


volts. The 
mace by the 
valves 


pressure drop of approximately 600 
U /600 valve is the largest glass rectifier 
Mullard Radio Valve Company, higher power 
capable of dissipating up to 4 kilowatts and passing 
3 amperes anode current, having bulbs composed of 
fused 
filaments of 


silica. The 
these 
silica valves are 
renewable, and the 
valves may be used 


on circuits of from 
20,000 to 50.000 
volts. The U/600 


glass valve is suitable 
for rect ify ing the 
high-tension supply 
to all types of glass 
transmitting valves, 
and may in 
eases be used in con- 
junction with silica 
transmitting valves, 
two or three rectifiers 
heing used in parallel 
to pass a greater cur- 
rent that .7 ampére, 
if necessary. 
Designed to pass 
a maximum emission 
current of .9 ampére, 
the Mullard U/l K 
silica rectifying valve 
has an anode capable 
of dissipating 1 kilo- 
watt, ite filament re- 
quiring 18 ampéres 
at 11 volts for the full 
emission current of 
.9 ampeére. The 
U/2.5 kilowatt silica 
valve is capable of 
dissipating 2.5 kilo- 
watts at the anode, 
and will pass a maxi- 
mum emission cur- 
rent of 1.2 ampére. 
As shown in the 
above table, it is 
suitable for rectify- 
ing alternating cur- 
rent at a pressure of 
27,500 volts. For 
the full emission cur- 
rent of 1.2 ampére 
the filament current 
is 17 ampéres at 16 
volts. The largest 
Mullard silica valve 
the U/4 K.W. 
will dissipate 4 kilowatts at the anode, and will pass 
& maximum emission current of 3 ampéres, the fila- 
ment taking 40 ampéres at 18 volts, and it may be 
used for supplying any direct-current load of not more 
than 3 ampéres at a maximum transformer pressure 
of 27,500 R.M.S. volts between the anode and filament. 


some 

















FIG. 94 -WATER - COOLED 
RECTIFIER 


water-cooled. This drawn-copper seamless anode is 
sealed on to a glass bulb, which provides insulation 
for the filament structure. In accordance with the 
invention of Mr. Housekeeper, of the Western Elec- 
tric Company, the open end of the anode is tapered 
down to a few thousandths of an inch at the edge, 
with the result that when the seal between the glass 
and copper is made, the thin copper can take up all 
variations due to expansion and contraction of the 
glass. Seals of this type, the makers claim, can be 
heated from the tempcrature of liquid air to the melt- 
ing-point of the glass without risk of cracking. The 
structure on which the filament is mounted has great 
rigidity, and is assembled on a re-entrant stem sealed 
into the bulb, the filament leads being thick copper 
rods, which pass through copper glass seals. The 
seal in this case consists of a thin copper disc attached 
to the rod, the dise being scaled so as to close the end 
of the glass tube. All the parts of the filament 
supports, which are likely to attain high temperatures, 
are made of highly refractory material, whilst the 
parts that are not liable to be subjected to high tem- 
peratures are composed of nickel. The valve is 
clamped down into the water jacket by means of a 
split ring, which bears on the flange at the top of the 
anode. With this arrangement the anode is held 
rigidly in the water jacket. A water-tight joint is thus 
provided, and a good electrical connection between the 
jacket and anode is ensured. Water is fed into the 
bottom of the jacket, and it exhausts through the 
top, the tangential arrangement of the inlet and outlet 
pipes giving a circular motion to the water, which 
therefore cools the anode in an efficient manner. The 
water jacket, which is mounted on an insulating 
stand, is connected to the water supply, and to a 
drain, by means of long rubber hose pipes, the column 
of water providing sufficient insulation to enable the 
anode to be maintained at a pressure of 10,000 volts, 
without introducing appreciable leakage.{ The high 
voltage direct-current supply connection is made on 
the water jacket. With 1 gallon of cold water per 
minute it is possible to dissipate safely 10 kilowatts, 
although the usual dissipation is about 5 kilowatts, 
including the energy supplied to the filament. The 
illustration, Fig. 94, shows the valve without its 
water jacket, and it will, of course, be understood that 
the filament is inside the anode. The overall length 
of the valve is 2lin., the bulb diameter 3}in., and the 
anode diameter 2in. The characteristics of the valve 
are as follows : 


Filament current 41 ampéres 

22 volts 
10,000 volts 
-8 to 1 ampére 
20,000 volts 


Filament pressure 
Anode pressure . 
Normal anode current 


Maximum anode pressure 


The chief application of these valves is to supply a 
direct current pressure of 10,000 volts for the opera- 
tion of the Western Electric Company’s 10-kilewatt 
oscillating water-cooled valves, which, except for 
the fact that they are, of course, provided with a 
grid, resemble the company’s rectifying valves. 


t See the Journal of the Institution of Electrical Engineers, 
Vol. LXL., page 816. 
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Iron and Steel Institute. 


No. 11.* 

Ar the Birmingham meeting of the Iron and Steel 
Institute on September 9th Mr. W. R. Martin gave a 
summary of a paper, illustrated by lantern slides, on 
the Davis steel wheel. 

THE DAVIS STEEL WHEEL. 

‘Lhe paper gives information about a plant put down by John 
Brown and Co., Ltd., at their Scunthorpe works for the pro- 
duction of Davis wheels, which till recently had been manu- 
factured exclusively by the American Steel Foundries. The 
Davis steel wheel has a soft and safe plate and boss and a long- 
wearing tread of water-toughened manganese steel. In order 
to achieve in @ one-piece structure a differential composition 
in the tire as compared with the centre portion of the wheel, 
centrifugal casting is employed. Obviously the pouring gate 
has to be at the centre, and so arranged as to permit the higher 
composition metal first entering the mould to be carried out to 
the tire portion of the wheel. A large number of experiments 
were made to determine the most desirable metallurgical 
features. A tire material was desired with an inherent tensile 
strength about equal to that of rolled steel tires, but which under 
special treatment would develop a much higher elastic limit and 
tensile strength to the desired depth, thereby presenting to the 
rail a wearing tread possessing a high degree of toughness com- 
bined with hardness, along with sufficient ductility to resist the 
service stresses resulting from rolling action, hammer blows, 
brake block heating, slippage, &c. The most successful com- 
bination was arrived at o utilising a high-grade commercial 
cast steel of relatively low-carbon content ; that portion of the 
metal which goes to make up the tire portion having added to it 
sufficient manganese to provide the strength and wear-resisting 
qualities so much desired. The manganese is added in the form 
of finely divided 80 per cent. ferro-manganese. At the outset 
many difficulties were encountered before the addition of this 
manganese was brought under satisfactory control. 

Having developed this differential composition in a one-piece 
structure, the next problem was the matter of suitable heat treat- 
ment. As a first operation a standard annealing treatment was 
evolved, After this annealing the wheels are put through the 
finishing operations, including the turning of the tread to con- 
tour. The tire portion of manganese steel is then given a special 
water-toughening quench, in such & manner as to produce a tread 
metal with the particular combination of toughness, hardness, 
and high tensile properties desired. This heat treatment is 
followed by various quality tests as part of the final inspection 
before the wheel is despatched for service. 

In the making of the Davis wheel the practice is to use two 
half-patterns mounted in heavy roll-over plates. Considerable 
attention is given to the finish of patterns, so that very little 
hand moulding work is required. The matter of moulding sand 
is under close control, only new sand being used in the facing 
mixtures. The wheel moulds are made on a jolter or bumping 
machine, the two half-patterns being worked alternately. Empty 
moulding boxes come in on the right by an overhead runway and 
the moulds go out on the left. A unique feature of the moulding 
practice is a scheme for bringing the heat to the moulds, Air 
heated by means of a coke fire is distributed under fan pressure 
to a number of moulds at once. The wheel mould being of sym- 
metrical design, lends itself very well to this scheme of drying. 
Upon completion of the drying the hub core is set and the mould 
closed preparatory to pouring. The hub core serves a dual 
purpose, forming the hole which subsequently is bored out for 
the axle fit, and also providing a central downgate through which 
the steel enters the mould. 

The closed moulds are next placed on eentrifugal tables in 
special pouring pits. Steel is made by the Robert acid Bessemer 
process, The steel in the ladle is of ordinary mild steel com- 
position, similar, in fact, to that in common use for the making 
of cast steel locomotive wheel centres. A typical analysis is as 
follows :- 

©. Mn. Si 


i. P 8 
0.22 0.70 .. 0.90 


0.645 0.045 


An intermediate cup regulates the rate of flow of the metal 
entering the mould independently of the varying amounts of 
steel in the ladle. It remains only to inject into the mild steel a 
predetermined quantity of ferro-manganese at a predetermined 
rate in order to produce an alloy of the desired composition. The 
ferro-manganese in finely divided form and carefully sized is 
earried in a fixture known as the manganese gun. The ejection 
of the manganese is very simply accomplished by air at a fixed 
pressure. The whole operation is nearly automatic, requiring 
only the throw of a valve by an operator. Suffice it to say that 
in the making of a wheel the time during which the manganese 
is added is controlled to one-fifth of a second. 

Before the commencement of the pouring operation the mould 
is revolving, speeds up to 100 revolutions per minute being 
employed. The manganese injection is limited to the first metal 
entering the mould, and only to that which goes to make up the 
tire section. The centrifugal action along with the symmetrical 
design of the mould ensures proper deposition of the manganese 
alloy. Completion of the ferro-manganese injection in no way 
interferes with the continuity of flow of the molten steel whic 
continues to fill up the mould forming the plate and boss in mild 
steel. The resulting product is therefore an integral casting in 
the fullest sense. Centrifugal casting in this case serves a two- 
fold purpose ; first, for accomplishing the differential composi- 
tion, and secondly, for developing a fluid compression in the 
steel, gaining thereby a high degree of solidity. 

After shaking out of the moulds the wheels are given an 
annealing treatment, and after machining they are sub- 
mitted to the water-toughening treatment. Quenching water 
is applied by means of special rings in a large number of small 
jets. No water comes in contact with the back side of the flange. 
The whole wheel is first heated to the desired temperature. During 
the water application there is but little loss of temperature in 
the plate and boss, which is allowed to cool down slowly, thus 
further inducing a soft condition in these portions of the wheel. 
It is interesting to note that there is no measurable difference in 
wheel diameter before and after the hardening treatment. Uni- 
formity of teceatment is assured by a definite control of the govern- 
ing factors, such as temperature of the wheel before applying the 
water, quenching time, volume and temperature of quenching 
water. 


Mr. E. H. Saniter said the wheel was an interesting 
commercial application of the process of centrifugal 
casting. 

Mr. Richard Mather asked for additional informa- 
tion as to the metallurgical details of the process. 
It was desirable to have not merely the man- 
ganese and carbon contents of the tread portion of 
the wheel, but a statement of the mechanical and 
physical properties of the tread and toughened disc 
and the heat treatment. The centrifugal casting of a 
piece of steel of this kind was a very pretty problem, 
and he assumed that the methods adopted were being 
worked with great regularity. 


* No. I. appeared September 11th, 1925, 





Mr. E. F. Harbord inquired as to the method of 
projecting the manganese and whether it was added 
in the solid or the molten form. 

Dr. W. H. Hatfield said he was associated with 
the process and had been able to watch it in operation 
over a considerable period. He had also had the 
opportunity of testing a number of the wheels and 
had made a study of the mechanical properties, 
microstructure and other points of interest. With 
regard to the degree of variation in the manganese, 
which was introduced in the powdered form, he was 
able to state that the method had proved successful 
and that the results obtained were quite consistent. 
The tread portion gave over 300 Brinell hardness 
and the tapering off of the hardness was quite gradual. 
It would take time to introduce it into British railway 
practice, but the wheel promised to solve the diffi- 
culties which had been experienced with wheels in 
railway service. 

Sir William Ellis made acknowledgment of the very 
complete character of the information supplied as to 
the manufacturing processes when it was decided to 
undertake the manufacture in this country. On such 
lines as the Underground Railways of London, where 
very heavy braking was necessary and the heat 
generated increased the liability of tires to expand, 
the wheel problem was greater perhaps than on 
ordinary railways. The Davis wheel might meet 
that case. The wheel should also be useful under 
Indian railway conditions. It would not be 
introduced into ordinary main line working until 
very severe trials had been carried out. A great 
responsibility rested on railway engineers in connec- 
tion with the safety of the travelling public, and 
absolute assurance of the reliability of the wheel was 
required before its general adoption would be 
sanctioned. 

Mr. Martin said the addition of the manganese was 
made under compressed air at a fixed pressure. The 
injection was controlled within very fine limits, and 
it was simply a question of the rate of flow of the 
manganese and the rate of flow of the metal. By far 
the best test of the wheel was the ability shown to 
do the job for which it was designed. There were 
1,000,000 wheels in service in the United States. 

A paper was read by Mr. A. L. Curtis on “Steel 
Moulding Sands and their Behaviour under High 
Temperatures,” a brief summary of which we present 
below. This bulky report, which is a Carnegie 
Scholarship Memoir, deals with a research upon 
natural argillaceous sands and artificial steel facing 
sands or proprietary mixtures. 


STEEL MOULDING SANDS. 


It has been proved that very great variation occurs in natural 
argillaceous sands of Pliocene origin, of which the St. Erth 
variety may be taken as well representative, and that similar 
variation occurs in steel facing mixtures in current practice. It 
is therefore safe to assume that much more frequent control 
tests are necessary before either choosing supplies of raw sands 
or preparing facing mixtures in the steel toundry. 

Having shown that variation in quality ot natural sands can 
be more quickly proved by refractory and washing tests than by 
chemical analysis, control tests could be rapidly made by these 
methods, whilst permeability and crushing (dry) tests on the 
lines described afford a sufficient indication of the physical 
qualities of any resultant facing mixture. 

The author realises that the factor of mechanical green 
strength has an important bearing on steel facing mixtures, but 
lack of time has prevented this condition being investigated in 
time to incorporate any data in this memoir. 


Sir Robert Hadfield said that it was due to a few 
men, of whom Mr. Curtis was one, that the use of 
foundry materials had been put on a scientific basis. 
Better castings had resulted from the attention given 
to moulding sands. The qualities of these sands had 
been investigated over a wide range with the object 
of ensuring the use of the right material. 

Professor Thomas Turner emphasised the impor- 
tance of giving attention to the composition of the 
sands of which the moulds were made. A good deal 
of work had been done in Great Britain during a 
recent period on that subject, and in that connection 
reference should be made to the efforts of the British 
Cast Tron Research Association. The paper was the 
most comprehensive production on moulding sands 
which had been received by the Institute. 

Mr. Curtis, in reply, asked for samples of moulding 
sands taken just as they were going into the moulds 
for purposes of examination and testing. He had 
found that the variations in permeability ranged from 
29.5 to 134.6. The limits for good sands were from 
70 to 100. Attempts must be made to obtain the ideal 
mixture for various castings. Inattention to moulding 
sands was undoubtedly responsible for many bad 
castings. 

This completed the first session. Members of the 
Institute and ladies accompanying them were enter- 
tained to luncheon at the Grand Hotel, on the invita- 
tion of the local reception committee. In the afternoon 
visits were made to a number of the works in the 
Birmingham area. The establishments of users rather 
than manufacturers of iron and steel were selected for 
this purpose. On Wednesday evening a reception 
and dance was held at the Council House, on the 
invitation of the Lord Mayor and Lady Mayoress. 


The meeting was resumed at the University, 
Edmund - street, Birmingham, on Thursday, Sep- 
tember 10th, under the presidency of Sir Frederick 
Mills. 





The President announced that Sir W. Peter 
Rylands had been nominated as the next President 
of the Institute. Vice-presidents nominated for 
re-election were Lord Airedale, Mr. Benjamin Talbot 
and Mr. W. R. Lysaght, and members of Council, 
Professor Thos. Turner, Mr. E. H. Saniter, Mr. G. 
Craig, Mr. R. D. Kitson, and Professor H. C. H 
Carpenter. To fill a temporary vacancy on the Counci! 
Mr. Arthur Dorman had been elected. 

Mr. J. L. Keenan presented a paper on “ Blast 
furnace Practice in India, with special reference tv 
Economy in Coke Consumption.” 


BLAST-FURNACE PRACTICE IN INDIA, 


There are at present three modern blast-furnace plants i; 
India. The Bengal Iron Company, the first to start operation 
and the Indian Iron and Steel Company, are located nea: 
Asansol, on the East Indian Railway ; the Tata [ron and Ste: 
Company, which started operagions in 1911, is situated abou 
150 miles from Caleutta on the Bengal-Nagpur Railway, 2 mil 
from the junction of the Kharkai and Subernareka River 
The present paper is limited to describing the practice followe:| 
at the last-mentioned plant. As both of the above-mention: 
rivers practically dry up during theemonths of April and Ma) 
sufficient water is pumped during the year to two large basins t 
ensure a steady water supply 

The iron ore (hematite) is obtained from three mines i 
Mayurbhanj State : Gurumahissani (40 miles from works site 
Sulaipat (46 miles), and Badampahar (54 miles). The deposit 
oceur in rocks of pre-Cambrian age and are replacements 
quartzites and shales. Up to date none of the ore in situ has be« 
worked. Only boulders and pebbles of float ore broken awa 
from the main ore deposits have been mined. No undergroun| 
work is necessary. The float forms a blanket of boulders ani 
earth on the hill slopes and varies from a few inches in thickne 
up to 18ft. or 20ft. 

Both dolomite and limestone are used for flux and they al- 
are worked in deposits of pre-Cambrian age in Gangpur Stat 
(Behar and Orissa). The chief deposits now worked by tl 
company are at Panposh and near Kansbahal, but a small arnoun: 
of limestone is obtaimed from Baraduar. Coking coal is obtaine:| 
from the Jherria coalfield (117 miles from works site) from bed 
of Barakar stage in the Damuda series of the Lower Gondwana 
system. 

The present blast-furnace plant consists of five skip-filled 
furnaces, two of which were blown in in 1911 and 1912 reape: 
tively. They are 77ft. in height. A third was originally : 
Battelle, Alabama. It was dismantled during the war and r 
erected with the same lines as the two first. It was blown i 
first in 1919. The two others were blown in in December, 1922 
and January, 1924, They are identical in cor 
struction, being 87ft. Ifin. high. They have I7ft. hearth 
21ft. 6in. boshes, and 79” 5° bosh angles. 

The coke-oven plant consists of 180 Coppée non-recover 
ovens (now idle), a battery of fitty Koppers by-product, and thre 
batteries of fifty ovens each of the Wilputte type, a total of 38 
ovens. The production capacity is approximately 2350 tons of 
coke in twenty-four hours. 


respectively 


Mr. E. C. Evans reminded the meeting that one of 
the problems which had to be faced in India was the 
poor quality of the coke. The best coals contained 
about 12 per cent. of ash, but the average was an 
increasing one, owing to the poor quality of coal now 
being mined, and careful selection and mixing were 
necessary. Attention had also been given to the 
furnace lines, and he would ask whether Mr. Keenan 
had found any real difference in the period of relining 
between old and present practice. He would like to 
have an opportunity of testing Indian coke, with the 
object of determining whether it was more soluble 
than British coke. He noted that 4 per cent. of 
breeze was obtained, which was rather more than in 
British practice. 

Mr. A. Hutchinson referred to the good results which 
had been obtained from fine grinding of the coal used 
for coke production. The question of furnace lining 
was undoubtedly important, and the paper indicated 
that by giving attention to it considerable economies 
had been obtained. It would be of interest to know 
how the output of the furnace had been affected, anc 
the output which had been obtained before relining 
became necessary. 

Mr. Sillars asked if turbo-blowers were employed 
in the case referred to in the paper. With regard to 
the theory put forward by Mr. Keenan, it was not, 
of course, new; it had been known for a long time 
that a shrinkage of the burden took place at the bosh, 
and that it was a question of temperature gradient, 
size of materials used, and other factors. In connec- 
tion with the change from one furnace to another, 
mentioned in the paper, would Mr. Keenan state 
whether, when the bosh was shortened, it was necessary 
to widen the hearth ? 

Mr. D. Mather raised a point in blast-furnace 
practice in India not dealt with by the author. That 
was, the production when working with a reasonably 
pure hematite ore of basic pig iron. The explana- 
tion was that the phosphorus content of the coal ash 
made it impossible to produce pig iron with less than 
.35 per cent. of phosphorus. One notable feature ot 
the practice described by Mr. Keenan was the regular 
grading and sizing of all the solid material going into 
the furnace. He had taken the results given in the 
paper, and found that furnaces C and D produced in 
two months 66,000 tons of pig iron, or at the rate ot 
560 tons per furnace per day, or rather less than 
14 ewt. of carbon per ton, which was a better figure 
to take than the amount of coke. That was a result 
on which Mr. Keenan was to be congratulated. When 
in India, he had, in his capacity of Metallurgical 
Inspector for the Government, made tests with melts 
of No. 2 Tata foundry iron mixed with cast iron scrap 
from the same pig. The material produced in an 
independent foundry gave in transverse test bars 4 
breaking load of from 40 cwt. to 45 cwt., and a 
deflection of from .5 to .7. Those figures were a good 
testimony to the quality of the iron produced in 
India, and he believed it could be claimed that the 
efforts to reduce fuel consumption and increase out- 
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put had not been associated with any deterioration 
of the quality of the iron generally. That was an 
aspect of the question which should receive the careful 
attention of those engaged in blast-furnace work in 
Great Britain. 

Professor Henry Louis asked for information as 
to the number of tuyeres, and whether any differ- 
ences were noted in the operation of blast-furnaces 
in India in the wet and the dry seasons. When, in 
association with the late Mr. E. P. Martin, he had 
made an inquiry into iron production in India, it was 
found that the ash in the coal used by the Bengal 
Company was 8o finely divided that it was not possible 
to wash the coal. 

Mr. E. Adamson commented on the difference in 
the product of hard-driven furnaces and those which 
were operated on more normal lines. 

Mr. E. E. Wood desired to have an analysis of the 
ash in Indian coal, and asked if any difference was 
noted as the result of the changes made in the fur- 
naces in the dust content of the blast-furnace gases. 

Mr. Keenan, concluding the discussion, gave par- 
ticulars of the methods of filling the furnace to obtain 
good distribution. Turbo-blowing was employed. 
The number of tuyeres was twelve, varying from 6in. 
diameter by 12in. long to 6in. by l5in., and 5in. by 
12in. He would reply to other points which had been 
raised by correspondence, 


IRON. 


A paper by Professor C. A. Edwards and Mr. 

B. Pfeil, ‘** The Tensile Properties of Single Lron 
Crystals, and the Influence of the Crystal Size on the 
Tensile Properties of Lron,” and a short contribution 
by Miss C. F. Elam, “ The Orientation of Crystals 
Produced by Heating Strained Iron,’’ were the subject 
of @ joint discussion. 

At the May meeting, 1924, of the Institute, Messrs. 
Edwards and Pfeil presented a paper on “* The Pro- 
duction of Large Crystals by Annealing Strained 
Iron.”” Towards the end of that paper an account 
was given of a few tests which had been made on single 
iron erystals. The work has been extended, and in 
their contributions the authors give an account of 
the experiments they have made during the past year. 

Professor H. C. H. Carpenter drew attention to 
results given in the contribution by Professor Edwards 
and Mr. Pfeil, which seemed to indicate that the yield 
point of iron was rather a property of the crystal 
boundary than of the entire crystal. He was not 
prepared to accept the figures put forward for the 
limits of proportionality, as he believed from other 
work which had been done that some effects from 
work hardening had not been taken into account. 
It would be interesting to know if any attempt had 
been made to produce single crystals in round or 
square bars, as they would probably give a more normal 
type of fracture, and would be very useful for purposes 
of comparison. Miss Elam’s contribution gave in- 
formation on the subject of crystal orientation which 
was germane to the general subject under discussion. 
He was glad to hear that the production of still 
larger crystals was to be attempted. The work of 
Professor Edwards and Mr. Pfeil was of the highest 
scientific value, and might have important practical 
results. 

Sir William Ellis welcomed the proof given in the 
contribution from Professor Edwards’ laboratory 
that the comparatively new centre of metallurgy at 
Swansea was engaged in original work of importance. 

Professor C. H. Desch regarded the investigation 
being made at Swansea on crystals as the most im- 
portant of the kind now in progress. Referring to 
the curve in the paper of Professor Edwards and Mr. 
Pfeil, which showed that single crystals gave no indi- 
cation of yield point, the explanation was that the 
yield point was determined by the rapid transfer of 
stress from one crystal to another over a considerable 
group. As Professor Jenkin had shown, a yield point 
was brought about by the sudden failure of one crystal 
throwing extra stress on its neighbours. One would 
expect the elastic limit of a single crystal to be low, 
but there was proof that it existed. Experiments at 
Sheffield University had shown that there was even 
a yield point in individual crystals forming part of a 
mass at stresses below 2 tons per square inch in 
brasses and nickels. The elastic limit as determined 
on an ordinary testing machine was the point at which 
a considerable number of crystals gave way, and the 
true elastic limit of any single crystal was a much 
lower value. The principal lines of slip in crystals 
occurred, it had been shown, at angles of about 40 deg. 
It would be of great interest to determine the actual 
places at which slip occurred. Both the papers 
represented important additions to the study of the 
mechanical properties of metals generally. 

Dr. F. Johnson supported the request of Professor 
Carpenter for round bar crystals. He was personally 
much interested in the effects of grain size. In some 
work done on copper it had been shown that inter- 
mediate grain size was associated not, it was true, 
with maximum yield point, but with maximum per- 
centage elongation. He hoped it would be possible 


CRYSTAL Size AND TENSILE STRENGTH OF 


to obtain large crystals in plate form, as that would 
enable tests to be made rather of the nature of prac- 
tical tests for steel sheets, and would give some 
indication of the differences arising from changes in 
grain size. 

Professor O. O. Bannister criticised the method 
adopted for the preparation of the crystals as too 








complicated, and as calculated to affect the results 
of the tests made. He could not accept the maximum 
yield points given until a further series of tests had 
been made on specimens prepared in a similar manner 
at all stages. 

Professor Edwards, in a short reply to the dis- 
cussion, which he promised to amplify in writing, 
said that in very large crystals there was probably a 
plane of which the angle in relation to the axis of 
the crystal was fairly constant. With regard to the 
limit of proportionality, there was a definite point 
in iron at about 2 tons. He agreed that tests on single 
crystals in round and square bars would be very useful, 
and Mr. Pfeil was working to obtain such crystals. 
With regard to the yield point, he accepted the 
theory of boundary effect as being the true explana- 
tion. Attempts were to be made to obtain large 
crystals in sheet form. The new furnace at Swansea 
would take sheets of 18in. by 24in., but he could not 
say whether it would be possible to grow crystals of 
that size. Professor Bannister’s criticism was to some 
extent justified. It might be found at a later stage 
of the work that maximum points obtained were a 
little misleading, but he would emphasise the fact 
that the evidence obtained made it necessary to 
include those points in the results given in the paper. 
It was unfortunate that to obtain the crystal sizes 
required it had been necessary to adopt different 
methods of heat treatment, and that it was impossible 
to be quite certain to what extent the results obtained 
had been affected. It might be thought that the chief 
agent was heat treatment rather than difference of 
crystal size, but that idea was somewhat negatived 
by the fact that different sized crystals subjected to 
similar heat treatment had given different results. 
Crystal size appeared to be the predominating factor. 

The next paper to be read was on “ The 
Effect of Temperature on the Behaviour of Iron and 
Steel in the Notched Bar Impact Test,” by Mr. R. H. 
Greaves and Mr. J. A. Jones. 


one 


NOTCHED BAR IMPACT TEST. 

The general character of the curve of notched-bar impact 
figures plotted against temperature of testing, over a range of 
about 500 deg. Cent. — 100 deg. to 400 deg. Cent., may be con- 
sidered as falling into three classes of the types shown in the 
diagram. Omitting the exceptional case of temper-brittle nickel- 
chromium steel, the first maximum occurs at different tempera- 
tures between — 20 deg. and 250 deg. Cent. for different materials, 
but it is affected also by the form of test piece and of the notch. 
It is impossible, without allowing for many exceptions, to make 
a general statement as to the position of the maximum, but with 
tests on the standard B.E.S.A. test piece it tends to occur at 
the higher temperatures (200 deg. to 250 deg. Cent.) for alloy 
steels and heat-treated carbon steels, while for untreated carbon 
steels it is more trequently about 100 deg. to 150 deg. Cent., 
and for wrought iron and some mild steels it is often at lower 
temperatures, The rise of impact figure towards the maximum 
is displaced by cold work to a higher temperature, and the tem- 
erature at which the maximum occurs is generally slightly 
Righer in cold-worked than in unworked steel. 

The general character of the effect of variation of atinos- 
pheric temperature on the results of the test can be followed 
from the diagrams. If T represent the mean atmospheric tem- 
perature there is little variation in impact figure due to change 
in room temperature. If, however, the mean atmospheric 
temperature is at T,, there is a marked ternperature coefficient, 
and when the curve is of type A, the results are liable to be 
variable. The effect of variations in atmospheric temperature 
on the impact figure of the steels examined is shown in the 
table. The figures are expressed as percentage variations in 
impact figure for a change of temperature of 10 deg. Cent., 
variations below 3 per cent. being regarded as negligible. 


Behaviour of Iron and Steel in Notched-bar Impact Tests at 
Atmospheric Temperature and Below. 


Percentage 


Atmos- fall of 
Type pheric impact figure Effect of cold 
of tem- for a fall of on impact Material 


curve. pera- figure. 


ture 


temperature 
of 10 deg. C. 


Nil at first then) Tough low-carbon 
considerable nickel-chromium 
steel 

Wrought 
mild steel 


Impact figure Great iron ; 
variable 
over small 
range of 
temperature 

B T - None in this in- 
vestigation 

Armco iron, mild 
steel, annealed 
and heat-treated 
carbon steels, 
some annealed 
alloy steels, also 
heat-treated high 
carbon, high - 
chromium steels 
(NiCr,CrV, stain- 
less, &c.) 

10 perSlight on ac-|Nickel -chromium 
count ot low) steel in the tem- 
figure at at- per-brittle condi- 
mospheric tem-| tion. High phos- 
perature pane high-car- 

n carbon steels. 
Cold 
mild steel 
Nil at first, then|Low carbon nickel 
steady fall and _nickel-chro- 
mium steels, 
nickel-chromium- 
molybdenum 


Great 


10 to 20 per Great 


cent, 


B y 5 to 


cent. 


worked 


About 5 
cent. 


stee 

Steady fall Medium - carbon 
nickel and nickel- 
chromium steels 


Cc T, per 


Sir Robert Hadfield expressed surprise at the 
absence of any reference in the paper to the work of 








Fremont. The results given by the authors would be 
more useful if the composition of the material used 


had been given. The effects of low temperature were 
somewhat remarkable ; in some work which he (Su 
Robert) had carried out and in which steels were 
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tested down to temperatures as low as — 180 deg. Cent., 
it was shown that nearly all steels were embrittled 
by low temperatures, the only steels which showed 
any marked exception being those which would have 
been found on microscopic examination to be austen- 
titic in structure. 

Mr. 8S. A. Main said that in the paper which Sir 
Robert Hadfield and himself had contributed to the 
Institution of Civil Engineers a few years ago, it was 
shown that different specimens of mild steel exhibited 
under differences in the amount of energy 
required to effect fracture, and had exhibited different 
types of fracture. The variation in results obtained 
could not be accounted for on the assumption ol 
differences in the quality of the material, but these 
facts must be kept in mind when making 
ordinary shop tests. One way of meeting the diffi- 
culty might be to make the nick as sharp as possible, 
and so create a tendency for a transverse fracture 
to be produced which would give a better idea of the 
value of the material than fracture of a different type. 
In the case of the higher alloy steels, the same con- 
siderations applied, even although in those cases 
there was a tendency for a gradual transition of the 
tranverse to the longitudinal type of fracture. The 
authors of the paper had wisely adopted the British 
Engineering Standards test bar, and that made it 
easy to compare their results with those of other 
workers using the same bar. 


tests 


ANCIENT IRON. 

A short discussion followed the presentation of a 
paper by Mr. J. Newton Friend and Mr. W. E. 
Thorneycroft, on “ Ancient Iron from Richborough 
and Folkestone.” 

Sir Robert Hadfield referred to the paper read by 
himself in 1912 on “ Ancient Sinhalese Iron and 
Steel.” He had secured specimens from the famous 
Delhi Pillar, which was known to be 1600 years old. 
Samples of iron from the pillar, which he produced 
for inspection, had a composition of Fe 99.72, C 0.8, 
Si .046, S .006, P .114, N .032. The length of the 
pillar was 23ft. 8in., and it weighed about 6 tons. 
It was a wonderful piece of work, and it was clear 
that some of this ancient iron had less tendency to 
corrosion than modern wrought iron. Photo-micro- 
graphs showed that the Delhi Pillar iron was more 
free from inclusions than any iron he had ever seen, 
which was an interesting fact, as he believed that 
inclusions were the basis of corrosion. This old Indian 
iron was certainly, as far as he was able to judge, of 
better quality than any which could be produced 
to-day, and he made that statement with a full sense 
of responsibility. Some secrets of metallurgy must 
have been kept from the modern industrial world. 
The structure of the Delhi iron was a mass of ferrite, 
with small portions of cementite in the grain junc- 
tions, and occasionally in the mass. A smaller grain 
structure independent of the larger one could be 
faintly traced. There were all the evidences of a very 
pure iron. 

Professor Henry Louis expressed the opinion that 
the freedom from corrosion of the iron of which the Delhi 
Pillar was composed might be due to climatic con- 
ditions. He had had an opportunity of examining 
specimens of Roman iron from the Newcastle area, 
and in some cases corrosion had reached a point 
where hardly a trace of iron remained. Modern 
metallurgists must not jump to the conclusion that 
the Romans had knowledge of methods of making 
iron which had not come down to the present genera- 
tion. 

Mr. H. G. Graves agreed that the material of the 
Delhi Pillar, which looked like bronze, appeared to 
be almost rustless. He could not, however, accept 
the idea that that was due to the way in which the 
iron was prepared, as other specimens of old Indian 
iron were badly corroded. Climatic conditions and 
local circumstances had a considerable influence. 

Mr. T. H. Turner invited members of the Institute 
to examine specimens of Roman iron at Birmingham 


University. Under heat treatment, one of the 
specimens—a nail—revealed crystal strain. The 


deformation of the crystals was plainly visible, even 
after a period of 1000 years or more. 


HIGH-FREQUENCY INDUCTION FURNACES. 


The last paper to be presented was one by Mr. 
D. F. Campbell, dealing with high-frequency induc- 
tion furnaces, but want of time prevented any oral 
discussion of this interesting contribution, 
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In an addendum to the paper Mr. Campbell stated 
that the first commercial application of high-frequency 
melting in Europe was made by the Telegraph Con- 
struction and Maintenance Company. The 
position of the mumetal could be varied according to 
the type of cable required, and annealing could be 
adjusted to give either (a) maximum neutral perme- 
ability, (6) maximum permeability at magnetic 
saturation, or (c) high or low fields for magnetic 
saturation. The alloys developed for cable work 
ranged in composition from 50 to 74 per cent. of 
nickel, with percentages of iron from 20 to 25 per cent., 
and certain quaritities of copper and manganese, 
but in every case freedom from carbon was essential, 
and for that reason the high-frequency furnace was 
suitable melting equipment. For certain 
where an increase of electrical resist- 


com- 


the only 
types of cable, 


. . ! 
ance was required, an extra element, which might | 
be tungsten, chromium, silicon, vanadium, titanium, | 


molybdenum, aluminium, was added in small 


qualtities. 
tenance Company had the largest installation yet 
made of high-frequency melting furnaces, and more 


or 


than 5000 miles of submarine cables loaded with the 


new alloys would be laid within the next few months. 
One result of what had been done should be to effect 
a great reduction in the cost of submarine cable 
messages, 

The afternoon of September 10th was devoted to 
visits to works, and in the evening there was a largely 
attended reception at the University by the Vice- 
Chancellor, Sir Gilbert Barling, Principal C. Grant 
Robertson, and Professor Thomas Turner, Dean of 
the Faculty of Science. 

An excursion to Kenilworth, Guy’s Cliffe and 
Warwick, and Stratford-on-Avon, which took place 
on September llth, concluded what, it was generally 
agreed, had been a successful meeting, both from the 
technical and social standpoints. The local Com- 
mittee, headed by Mr. George Hatton, and of which 
Mr. H. B. Jacks was an efficient honorary secretary, 
are to be congratulated on the excellent organisation, 
which enabled a heavy programme to carried 
through without any hitch. 


be 





IMPROVING THE PROPERTIES OF ALUMINIUM 
ALLOY CASTINGS. 


IN 
H.M. Stationery Office for the Aeronautical Research 
Committee, M. 8. L. Archbutt, of the National Physical 
Laboratory, describes some experiments on light aluminium 
alloys wmch have been carried out with the object of 
improving the soundness and mechanical properties of 
these alloys in the cast condition. Up to the present 
Y-alloy has been the principal alloy studied. It is antici- 
pated, however, that the treatment described will be applic- 
abie with advantage to other types of aluminium alloys 
and to an even wider field of cast alloys in general. The 
experiments and the results obtained from them indicate 
the possibilities of a method of treating aluminium and 
certain of its alloys which serves to eliminate at all events 
a considerable proportion of dissolved gas, and thus reduces 
unsoundness, and to a considerable extent removes pin- 
holing. The process consists in allowing the molten alloy 
or metal to cool slowly in the crucible in the furnace until 
it has just completely solidified ; it is then remelted and 
may be carefully stirred, raised to the pouring tempera- 
ture and cast. Ingotting the metal is not satisfactory, as 
the ingots cool too quickly, and during remelting are too 
much exposed to the furnace gases. In a later experiment, 
the passage of nitrogen through the melt while it is slowly 
cooling and solidifying has been found to improve still 
further the soundness of resulting sand-cast bars. Slightly 
anomalous results have been obtained in some cases, and 


it is not yet clear how far the method is of value in other | 


alloys. Simultaneously and independently Professor C. A. 
Edwards and Mr. Pryther, of Swansea, working on the 
effect of gases in copper—for the British Non-ferrous Metals 
Research Association—have discovered a similar effect 
obtained by solidification in the crucible, in the case of 
pure copper. 








Pulverised Fuel for Boiler Firing 
in a Paper Mill. 


As the application of pulverised fuel has up to the 
present been mainly confined to American super-power 
stations and only to a lesser degree to European stations, 
the data so far available regarding the performance of 
such boilers usually refers to installations of mammoth 
dimensions. The following description of a unit pulveriser 
installation which has been put down at the works of 
T. Tait and Sons, Ltd., paper makers, of Inverurie, 
Aberdeenshire, should, therefore, be of interest: to our 
readers. 

The plant consists of two five-drum Stirling boilers, 
erected side by side, each boiler having 4288 square feet 
of heating surface, and being fitted with a superheater, 
the gases passing from the boilers to a standard Green’s 
economiser situated immediately behind the boilers. 
The boilers were designed for a working pressure of 250 lb. 
per square inch, but as the present steam and process 
plant is only suitable for 80 lb. per square inch pressure, 
the actual working pressure adopted for the boiler plant 
has been fixed at 150 Ib. per square inch, and a reducing 
valve has been installed to give the lower pressure required. 
The estimated requirement from each boiler was 15,000 Ib. 
of water evaporated per hour, and both boilers are usually 
in operation. Actualiy, it was found that the load fluc- 





The Telegraph Construction and Main- | 


Reports and Memoranda, No. 959, published by 





tuated considerably, the fluctuations being very heavy 


and frequent, as will be observed from the two feed-water 
charts, which are reproduced herewith. 

The pulverising plant was supplied by Alfred Herbert, 
Ltd., of Coventry, and consists of two No, 10 Atritors, 
each having a normal capacity of 2000 Ib. of coal per hour. 
Our readers are already familiar with the construction 
and working of the Atritor, so that there is no need to 
discuss them further in the present instance. Reference 





small motor-driven fan installed in the basement of 1}, 
which air to both furnaces, ani 
absorbs about 4} horse-power. The whole arrangeme: 
will be quite clear from Fig. 1. This secondary air has ni 
up to the present been preheated, but it is intended t 
use preheated air in the near future, with a view to in 
creasing the efficiency of the plant still further. 

Two tests, full particulars of which are appended, we: 


boiler-house, supplies 
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FIG. 1-STIRLING BOILERS ARRANGED FOR PULVERISED FUEL 


to the feed-water charts will show that they not only 
carry the load, but also that they successfully deal with 
heavy load fluctuations and high steam demand when 
required. These Atritors are driven by direct-current 
motors, through flexible couplings, both motor and 
Atritor being mounted on a cast iron bed-plate. 

The combustion chambers are of conventional design, 
being arranged with hollow walls for cooling the refrac 


FIG. 2--ATRITOR PULVERISING PLANT 


tories and thus providing a source of hot air for the Atritors 
which enables them to deal with damp fuels. The burners, 
which are of low velocity pattern, are situate in the arch 
of the chamber, and the ash, which is deposited on the 
chamber floor, can be withdrawn as dust or ina nodulised 
state. z 
The pulverised coal, when delivered by the Atritor, is 
mixed with approximately 30 per cent. of the air required 
for combustion, and the remaining air is introduced at the 
burners, being delivered to that point under pressure by a 


FIRING 


earried out ander normal working conditions, and it | 
claimed that they furnish a reliable guide as to the per 
formances Which may reasonably be expected from a boiler 
plant when fired by pulverised fuel and operated under 
varying load conditions. In teat No. 1 the fuel used was 
a mixture of Earnock pearls and duff, having a calorific 
value of 13,080 B.Th.U. per dry pound. The actual 
moisture content of the coal taken during the test was 
9.5 per cent., and it appeared to be extremely dry and 
easy to handle. The second test was made when using a 
mixture of Newbattle washed pearls and duff, having a 
calorific value based on the dry sample of 13,290 B.Th.U. 
per lb., and the moisture content of the fuel as used was 








FIG. 3 FEED, WATER CHART 


10.7 per cent. Although the moisture content in these 
fuels shows little variation, there was, we understand, 
a striking difference in the apparent moisture content, 
the latter fuel appearing very wet. 

The feed water passing to the boiler was calculated 
from a V notch recorder, and closely agreed with the 
quantity of water passed by the Weir pump. CO, re- 
corders, thermometers and draught gauges are installed 
on the plant for making observations and obtaining records. 
The data obtained from test No.1 are fully detailed, and from 
them it will be seen the average evaporation was 21,435 lb. 
of steam per hour actual, which is equivalent to 71.45 per 
cent. of the estimated load. From the V notch records— 
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shown in Figs. 3 and 4— it will be noticed that the load 


wried very considerably, increasing during a period of 
three minutes from 20,000 Ib. to 35,000 lb. per hour, the 
eak load lasting about 15 min The boiler pressure 


lropped from 149 lb. per square inch to 135 Ib. per square 
inch, bat recovered during the peak load. 
fluctuations were due to the starting of the grass boilers 
und causticising pots, which require large quantities of 
team for short periods. The total efficiency of the boiler, 
iperheater and economiser was shown, in test No. 1, to 
be 83.7 per cent., which Herbert claim to be a 
ery creditable performance. The boiler load during the 
cond test was slightly lower than during the first, 
particularly so during the latter half of the test. 

The data which are summarised in the accompanying 
table, were checked by Mr. H. Mackenzie, the chief engi 
er for Messrs 

plant was entirely operated during the tests. 

The power taken per ton of coal pulverised amounted 
15.3 E.H.P. hours, to which must be added the power 


These sudden 


Messrs. 


Tait and Sons, by whose ordinary staff 
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F.G. 4 FEED- WATER CHART 
' Ll bow tle nall fan w ippli the secomlery air 
tee thee burner 
Che coal-handling plant was supplied by Barry, Henry 
ul Cook, Ltd, of Aberdeen, It consists of a bucket elevator 
with two hoppers mmmediately over the Atritors 
nr installation runs continuously for 132 hours per 
ek. and therefore operates under arduous and trying 
oncditions 
Tests on Two Stirling Water-tube Boilers at the Works of Messer 
7. Tait and Sona, Ltd Paper Manufacturers, Inveruri 
iherdeenshire, May, 1925 
lest N lest No, 2 
Date of test I 3 14 25 
lhuration s vie aT 15 mi 
Number of boiler 4 2 
Heating surface ¢ ! j. it 1.2558 4.258 
Normal duty of each boiler 
Ib. per hour 15.000 15.00 
\ctual average load, per cent 
of normal load 71.4 67.5 
\verage boiler pressure, Ib. per 
‘j. in. gauge 149.5 148 
\verage temperature of super 
heated steam 6° I 536° | 
\verage degree of superheat 170. 1° 8 171.1 +k 
\verage temperature of feed 
water entering economiser 88.4 | 86.7° | 
(Average temperature of feed 
water entering boiler ISL? I 170° | 
\verage temperature af the 
vases leaving economuiser 259° | 252° F 
fetal heat per tb. of water 
evaporated 1,231 B.Th.t 1232.6 B.Th.t 
Fuel, Gum pearls and duff Earaock dry Newhatth 
washed 
Vroximate analyst dry 
serra ple 
Fixed carbon 62.3° 56. 3°) 
Volatile and sulphur 1.8 33.8% 
Ash 5.9 10.9%, 
Moisture, as used 9.5%, 10.7% 
Calorific value, dry 13,080 B.Th.t 13,290 B.Th.t 
Calorific value as used . 11,729 B. Th. 11,746 B.Th.U,. 
Grading of fuel as received 
Through 60 mesh sieve 21.7% 10.7% 
‘Through 30 mesh sieve 34.5° 
Through 15 mesh sieve 53. 8" 
Through jin. mesh sieve 87.1° 
Through jin. mesh sieve 97.8°,, 85.2% 
Over jin. mesh sieve . 3.39 14.8°' 
Steam generated, total Ib 182,197 173,880 
Steam generated from and at 
213 Ib 231,026 
Factor of evaporation 1.268 70 
Coal burnt, total Ib 22.848 
Steam generated, Ib. por hour 21,435 
Steam generated from end at 
212° F., Ib. per hour 27,189 
Coal as fired, Ib. per hour 2.688 
Coal dry, Ib. per hour 2,433 
Combustible, lb. per hour 2,289 
Draught at boiler dampers 
mean), in. of water 7 145 
CO, per cent. in flue gase 
(mean) 13.92 13 
Actual evaporation per Ib. of 
coal 
As received 7.97 7 
Dry ; 8.81 7 
Combustible 9.36 9 
Eyguivalent evaporation from 
and at 212° F. per Ib. 
coal 
As received 10.11 9.81 
Iry -" 11.18 10.98 
Combustible Se,” oe 11.88 12.33 
Per square foot heating sur 
face perhour .. .. . 3.17 2.99 
Efficiency of boiler and super 
RS 77.41% 75.02% 
Efficiency of boiler and econo 
miser : 83.7% 81.08%, 


! 
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The Motor Cargo Ship Primero. 


rue motor cargo and passenger carrying vessel Primero, 
which rocently left Oslo, Norway, on her maiden voyage 
to South America, is representative of a type of ship which 
is among Scandinavian 
and of type several now under con 
struction She built the of the Ivarans 
Rederi Akts., Oslo, and was constructed and engined by 
Burmeister and Wain, of Copenhagen. The following are 
of the main particulars of the hull and propelling 


machinery 


becoming increasingly popular 


owners which are 


Was to order 


some 


Hull Particulars 


Length between perpendiculars 
Breadth moulded 

Depth moulded to upper deck 
Draught loaded 

Depth of double bottom 

(;roas tonnage 





7800 tons 


Deadweight carrying capacity 





Cubic capacity of cargo holds 

Rales 400,900 cubic feet 

Grain 428,200 cubic feet 
Service speed 10} knots 

Vain Propelling Machinery 
Typ 'win-serew Burmeister and Wain four-stroke single- 
scting trunk piston motors 

Number of evlinders per shaft Six 
Diameter of cylinders 500 mim. (19""/,¢) 
Piston stroke — 900 mm. (357/,¢) 
Total indicated horse-power 2300 
Normal speed of engines 150 revs, per min 


ivailiary Diesel-clectric Generating Seta. 
Number of generating sete 56 Three 
Output . Two 33 K.W., one 66 K.W 


220 volts 
110 volts 


Power voltage 
Lighting voltage 

From the accompanying illustration it will be seen that 
the ship is of the single-deck type with a poop, bridge, 
and forecastle. A feature of her design is the diminutive 
funnel and the clear deck which we associate with Scandi 
navian motor ships. The hull has a deep double bottom, 
which runs the whole length of the ship, and is arranged to 
carry either fuel oil or water ballast. Water ballast is also 
carried in the fore-and-aft peak tanks, and the total 
capacity of the ballast tanks is 1435 tons. The combined 
capacity of the fuel tanks is 1060 tons and is sufficient for 
a cruising radius of 50,000 miles. There are six water- 
tight bulkheads with four cargo holds, two forward and 
two abaft the main engine-room. The holds are covered 
by five hatches with two tubular steel derricks to each 
hatch, and the derricks are served by six 3-ton and two 
5-ton Thrige electrically operated winches: Other deck 
auxiliaries include an Emerson-Walker electric windlass 
and a hydro-electric steering gear of the Vickers type. 

In the deck-house beneath the bridge there is cabin 
accommodation for the deck officers, engineers, cook, 
steward, and a few passengers. Other rooms are the saloon, 
officers’ mess, hospital, and the galley. The wireless outfit 
comprises a 1}-kilowatt Marconi set, and the wireless 
operator's cabin, the chart room and the whee! house are 
arranged in a teak deck house on the navigation bridge 
The crew is accommodated in the poop in well-lighted and 
spacious two-berth cabins. A cross-tube oil-fired donkey 
boiler placed in the engine-room serves the steam heating 
radiators in the accommodation, and provides steam for 
the steam and water fire extinguishing system. Electric 
light is fitted throughout the ship and there is also a 
refrigerating plant and insulated provision rooms with an 
ice-making machine. The main propelling machinery is 
of the new high-speed light type, which we recently 
described in our issues of August 14th and 21st when dealing 
with the mail ship Parkeston. Full particulars of the main 
and auxiliary motors are given in the table above. The 
daily consumption of oil for all purposes is about 6 tons. 
When ai sea only one auxiliary set is required for normal 
working and the 220-volt current is transformed to 100 
volts for lighting by a rotary converter. With all the 
winches working at full output two sets serve to supply 
the necessary current. 

The trial trip of the Primero was run on July 18th in 
the Sound of Copenhagen, and over the measured mile a 
mean speed of 12.24 knots was obtained with the engines 
developing an average of 2335 indicated horse-power and 
running at an average speed of 157.8 revolutions per 
minute. The trials were, we learn, a complete success 
in every respect. 











Development of Tin Mining. 


Tux feature of a meeting of the Cornish Institute of 
Engineers at Camborne on Saturday was an interesting 
address by the president, Mr. Sydnev Furze, of East Pool 


Starting with an historical survey of the Cornish tin mining 
the president remarked that the alluvial deposit 
were worked by the ancient Britons, who smelted the ore 
obtained in furnaces that were just hollows seraped out 
of the ground. These furnaces were lined with wood, and 
a simple form of bellows supplied the blast. There was 
a fairly considerable demand for tin even in the early days, 
and it commanded a relatively high price in consequence 
The tve strip and hand buddle were the 
mecha 


industry, 


of its s« arcity. 
principal appliances used by the old tin dressers, 
nical contrivances for crushing the ore and concentrating 
Crudely con 
Cornish stamps 


it being comparatively recent introductions. 
of the 
marked a tremendous step forward. In their early forms 
the ore had to be thrown under the stamp heads with a 
shovel by an attendant. Water was employed for driving 
them until 1812, in which year Woolf erected Wheal 
Vor the first steam-driven stamps, in which he used the 
ratchet wheel still employed. Cornwall was also the birth- 
place of the husband, or pneumatic stamp. The introduc- 
tion of the Brunton calciner about a century ago was 
another leap forward in tin dressing practice, and so sound 


structed as they were, the advent 


at 


were the principles of the machine designed that it stood 
well to the fore to-day. The treatment of the slimes pro 
duced in crushing the ore in stamps proved a very serious 
problem to the Cornish tin dressers, and the best minds 
of the day were brought to bear upon it. Several appli 
invented to deal more effectively with this 


ances were 

product. The automatic “‘dead”’ frame was invented 
by Mr. Cook, and introduced at Cook's kitchen about 
1860. Borlase invented an inclined revolving buddle, and 


there was no doubt that it was from this machine that the 
Cornish revolving slime frame developed. Dolcoath was 
said to have erected the first revolving slime frame, but 
the first to be erected on a tin streaming plant was on the 
Mr. J. Rodda, at Carn Entral, about forty-five 
years ago. The next development of importance was the 
introduction of the vanner. This machine was tested at 
Doleoath against the Bilharz table in 1898, and proved 
its superiority. Captain Hall, of St. Day, was nearly theo 
first, if not the first, to erect a “‘ bumping table " for con- 
centrating tin Cornish engineers were greatly in- 
terested in the “ flotation ” of ores, and the second plant 
ever constructed—an Elmore oil plant—was erected at 
Tywarnhale mine in 1903. The invention and perfection 
of the Cornish pump led to a very considerable develop- 
ment in deep mining in Cornwall and Devon, and the engi- 
neers of those days gave their best attention to the many 
mechanical problems connected with the prosecution of 
mining where heavy inflows of water were encountered. 
Among the talented men associated with this enterprise 
were Savory, Newcomen, Watt, the Trevithicks, Woolf, 
Hornblower, Taylor and Grose. Savory’s pump quickly 
gave way to Newcomen’s atmospheric engine, and in turn 
Watt's engine displaced Newcomen’s. At a later date the 
electrically-driven plunger and turbine pump shared the 
field with the Cornish pump. The next step of importance 
was the introduction of the steam engine for hoisting, the 
first of which was erected by Trevithick at Dolcoath in 
1806. The application of high-pressure principles to the 
steam engine and the invention of the Cornish boiler by 
Trevithick contributed in a marked degree to further 
engineering progress. The introduction of powder for 
blasting by Thomas Epsley at Wheal Vor in 1689 and the 
invention by Bickford in 1831 of the safety fuse were epochs 
in Cornish mining. Of prime importance was the invention 
in 1796 by John Taylor, founder of the firm of John Taylor 
and Sons, of the Cornish roll. The rolls were first used 
in Cornwall at the Consolidated Mines, Gwennap, in 1831, 
where Richard Taylor about the same time erected the 
first jigging machine which was practically autoinatic in 
its operation. A big factor in increasing the efficiency of 
mining operations was the installation at Tresavean Mine 
in 1842 of the first man engine in Cornwall. The adoption 
of the gas engine and electrical power followed quickly 
when they had reached a stage of efficiency and reliability. 
The advantages of the flexibility of electrical energy 
appealed to modern engineers, the entry of whom into 
the county had given the comparatively light and econo 
mical electrically-driven pump the opportunity to prove 
its worth by competing with the Cornish pump on its own 
ground. The modern tube mill also had its birth in Corn- 


works of 


ores. 
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wall. Cornish engineers were to be commended for experi- 
menting with the latest types of mining machinery, for 
it was only by so doing that the future success of the in- 
dustry could be assured. Not only had the latest appli- 
ances been called into service, but the knowledge which 
had come from recent scientific and geological investiga- 
tions had been applied with conspicuous success, as de- 
velopments at East Pool and Tresavean would show. 

The Council elected twelve new members and associates 
at the meeting. 





THE EFFECT OF ARTIFICIAL LIGHT ON 
FABRICS. 


Some experiments conducted at the Royal Aircraft 
Establishment and described in Reports and Memoranda, 
No. 974—H.M. Stationery Office, price 6d. net—dealing 
with methods of artificial weathering for fabrics are of 
general interest, as indicating the deteriorating effect of 
artificial light on cloth, &c. The main objection to atmos- 
pheric exposure tests is the length of time that is required 
before definite results are obtainable, and efforts have 
been previously made to develop a quicker laboratory 
method. Report No. 974 describes tests carried out with 
carbon are and quartz mercury lamps. The spectrum of 
the carbon are extends over approximately the same range 
as that of sunlight, and although the energy distribution 
is not identical, it is probable that the deteriorating effects 
of the two spectra are very similar. An enclosed carbon 
are consuming 13 ampéres was found to produce deteriora- 
tion in linen at a distance of llin. from the are at a rate 
approximately 50 per cent. greater than that produced 
by June sunlight at Farnborough. Comparative expo- 
sures of various samples of R.A.F. blue clothing material 
to this are and to sunlight in April showed that the fading 
effect. of both sources was similar and that the effect of 
the carbon arc was about 25 per cent. greater. The main 
destructive effect of the quartz mercury arc has been shown 
to be due to the shorter wave lengths which are not present 
in the sun’s spectrum. No evidence has been found to 
show that the chemical change causing deterioration and 
induced by the mercury are differs from that induced by 
sunlight. It is probable that any scheme which is succoss- 
ful in protecting fabric against the mercury are will be 








equally good against sunlight; for this reason it is con- 
sidered advisable to continue the investigation of the 
effect of the mercury are at the same time as that of the 
carbon are and other sources are studied farther. A design 
of an arrangement of the carbon arc to give the maximum 
destructive effect is proposed in the report for considera- | 
tion as well as tests on electrodes of different types. Com- | 
parative tests with the carbon, mercury, iron, and tungsten | 
ares, and high temperature filament lamps, and investiga- | 
tion of the effect of these sources on fabric under various 
conditions will probably be put in hand. 


Letters to the Editor. 


(We do not hold ourselves responsible for the opi: 
correspondents.) 


s of our 





LOCOMOTIVE BOILERS AND STEAM PRESSURES. 


Str,—-I was much interested in your leading article of Sep- 
tember 4th on this subject. 

As regards steam pressures, history shows that the progress 
made here in this respect has been very gradual. Both McConnell 
and Sturrock employed 150 1b. per square inch in 1851, and 
Adams 160 Ib. in 1863, but these pressures, viewed from a general 
standpoint, were exceptional at that time. From 1846 to 1863 
the pressure varied from 100 Ib. to 130 Ib., and for approximately 
the next twenty years, 1864 to 1884, it averaged 140 Ib., a higher 
figure being used in one or two instances. During the following 
twenty years the pressure rose by stages to 150 Ib., 160 Ib., 
170 lb., 180 Ib., and 200 Th. (1899), until, in 1904, it reached the 
high-level mark of 225 Ib., first employed in simple engines by 
Mr. G. J. Churchward on the Great Western Railway. The con- 
tinued use of this pressure by the Great Western for high- 
powered locomotives is particularly noteworthy. 

If the strength of each boiler is fully in accordance with the 
steam pressure at which it is worked, it is clear that the pressure, 
per se, whatever it may be, cannot directly reduce the life of the 
boiler. Nowadays the principal determining factor will be 
found to be the generally severe conditions under which the 
engine and boiler combined are operated. The injurious effects 
of bad feed water, accentuated with the higher pressures, must 
also be taken into account. Here and there the old Yorkshire 
iron boilers used to last a considerable time, but in such cases 
their long life was seemingly due, not so much to the employment 
of a comparatively low pressure, as to the fact that the engines 
were engaged on what to-day would be considered to be very 
light work. 

On the erstwhile Midland Railway, during the years 1847 to 
1874, when the pressures ranged from about 100 lb. to 140 Ib., 
the average life of the boilers was fourteen years, and the 
maximum eighteen years, while from 1886 to 1896, with pressures 
of from 140 1b. to 1601b., the average life was 13} and the 
maximum 19}. On the Lancashire and Yorkshire, for the period 
1876 to 1896, the corresponding figures were 18 and 38. In 
1908, on the latter railway, the average life was still 18 years, 
but the maximum, owing presumably to the fuller use to which 
the engines were put, had fallen to 29} years, the highest pressure 
employed being 160 Ib. 

From 1887 to 1892, with 149 lb. to 160 Ib. pressure, locomotive 
boilers on the Great Western and Great Eastern had an average 
life of 16 and 14} years, respectively. 

These statistics may not be conclusive, but they do not indi- 
cate any serious reduction in boiler longevity as a result of 
increases in pressure alone. 

Very high pressures mean, by contrast, stronger and heavier 
boilers, but, on the other hand, the cylinders can be smaller for 
a given power, and if, as obviously is the case, the higher pres- 


| sures enable the engines to perform their work with comparative 





A NEW PIPE WRENCH. 


We have received from the Thurley Grip-All Company, 
Ltd., of 209, New Cross-road, London, S8.E. 14, a sample 
pipe wrench which is an improvement in several directions 
upon the type of tool commonly imported from America, 
and has the merit of being British made. It is made of 
two principal drop forgings—a stock with a slot near the 
jaw end and a loose jaw, which slides in this slot. The 
tang of the loose jaw is machined to be a good fit in the 
slot, and is provided with three notches to engage with a 
fixed pivot pin in the stock. A small trigger-like catch, 
with a spring, keeps either of the notches in engagement 
with the pin. By pressing this trigger the wrench can be | 
adjusted to either of the three positions with one hand. | 
The gripping faces are serrated pads of tempered steel | 
held in place by dowels and screws, so that they can be 

v =o ! 
readily taken out for replacement. The wrench is made 
in three standard sizes for }in. to l}in., Jin. to 2}in., and 
jin. to 34in. 

The tool which we have tested is the second size, and 
we find that, although there are only three notches for the | 
adjustment, it will grip securely on any diameter within 
its range. It has the great advantage of being flush right 
down the side, so that a proper grip can be obtained on 
the slightest projection from a flat surface, while the stiff- 
ness of the jaw prevents it canting over and slipping off. 
The jaws, by the way, are jin. wide and the stock 1]2in. 
long. In order to test the ability of the tool to stand up | 
to the rough usage common in workshops, we slipped a 
3ft. length of steam pipe on the handle and two strong 
men pulled on it with all their strength, while it was gripped | 
on a piece of lin. round iron. The only effect was to put 
a twist in the iron bar and to crumble away the edge of 
one of the gripping teeth ; but the wrench could not be 
made to slip, neither was there any “give” in its jaws , 
or stock. Such treatment is, of course, very brutal, but 
if a tool will stand up to it, it should have a long life with 
reasonable service. 








‘ Tux period for handing in sketches, plans and estimates 
for an elevated bridge between Copenhagen and the part 
of the city lying on the island of Amager expired a few 
days ago. The plans received—covering thirty-four schemes 
in all—have been exhibited in the Town Hall for the exami- 
nation of a committee of experts. Of the thirty-four pro- 
jects twenty are Danish, while the remainder are from 
Sweden, Norway, Switzerland, France, Czecho Slovakia, 
Great Britain and the United States of America. The 
estimated expenditure for the building of the bridge varies 
greatly, the lowest amount being only 7 million kroner, 
while the highest is 33 million kroner. In one-third of the 
projects it is proposed to make the bridge of the same 
type as the Tower Bridge across the Thames, while all the 
other projects show a drawbridge. The schemes having 
been examined by the committee of experts, will be closely 
examined by the town engineers, who, in the course of a | 
couple of months, will report to the committee of experts. 
This Committee will then decide which of the projects sent | 
in is to be preferred. The question will thus probably not 
be decided till towards the beginning of the New Year. 





| that, according to 


| water occur in conjunction. 


| sures is to be condemned from every standpoint.” 


ease and greater efficiency and with generally less need for forcing 
the boiler, then it would seem that a very good case has been 
made out for the more extended adoption of such pressures. 

Increments in steam pressure are followed by economy in 
coal consumption, though, in this connection, it is to be noted 
Professor Goss, the saving accrues in a 
decreasing ratio. For instance, by raising the pressure from 
160 Ib. to 200 Ib., Goss calculates that an economy of 0.16 Ib 
per indicated horse-power is obtained, and by increasing the 
pressure from 200 lb. to 240 lb. the additional saving in coal per 
indicated horse-power is but 0.12 lb. The augmentation in 
power is, however, the predominant factor. 

There remains the question as to the necessity for water 
softening where high pressures—200 Ib. and over—and bad feed 
In these circumstances I am inclined 
to think that the cost of installing and maintaining a water 
purifying plant will be more than offset by a reduction in boiler 
upkeep and by a lengthening of the serviceable life of a loco- 
motive. 

At any rate, with the improvements which have been effected 
in boiler design and construction, a pressure above 200 Ib. is 


| far more feasible to-day than, probably was the relatively high 


pressure of 150 lb., first used in this country over seventy-five 
years ago. F. W. Brewer. 
Stevenage, Herts., Septeinber 14th. 


RIVETING STRESSES. 


Srr,-—An article appeared in the Supplement to Tur ENGINEER 
of August 28th, 1925, on “* Riveting Stresses in Boiler Plates.” 
Baumann’s experiments described therein are very interesting 
and instructive, but there are several points in the article 
which are open to criticism. 

It is stated that “ the use of unnecessarily high riveting pres- 
“Excessive 
riveting pressures so far from increasing the strength of a jointe 
reduce it by impairing the strength of the plates.” “* A pressure 


| of between 92,000 Ib. and 113,000 lb. per square inch of rivet 


cross section is sufficient to obtain properly formed and caulkable 
heads.” It might be assumed from these statements that pres- 
sures above 113,000 lb. per square inch of rivet cross section— 
say, 50 tons—should not be used in boiler work. Such an assump- 
tion is incorrect and misleading, and my object in writing is to 
point out the danger of using the figures given in the article, for 
practical purposes, without some modification being made for 
important factors which apparently were not considered in the 
experiments. 

It would appear that Baumann did not investigate the effect 
of varying the tnickness of the plates and the diameters of the 
rivet holes, or he would have found that these factors had a very 
marked effect upon the riveting pressures required to produce 
good rivets. I entirely agree with the statement that excessive 
pressures are to be avoided, but at the same time it is necessary, 
in order to make good rivets, which are water and steam tight, 
that the hydraulic pressure should be sufficient, and I have made 
many experiments in order to determine the best riveting pres- 
sures for all sizes of rivets and thicknesses of joints. A working 
formula has been evolved and tables made out for use in the 
shops. The results have been excellent ; good rivets being the 
rule without distortion or bulging of the plates. It was soon 
ascertained in these experiments that if a riveting pressuré just 
sufficient to fill the hole and form the heads was used, the rivets 
were not water-tight at the hydraulic test of the boiler, and 


| required a considerab/e amount of caulking to make them tight. 





It is clear therefore that while the pressure given in the article, 
viz., 113,00 Ib. is sufficient to form the rivet that something must 
be added in order to ensure steam-tight rivets. As an example 
of the effect of varying the diameters of rivet and the thickness 
of plates it is found that the correct riveting pressure for two 
7/,,in. plates and 3/,,in. rivet holes, is 54 tons per square inch 
of rivet section, whereas the correct riveting pressure for two 
lin. plates and 1°/,,in. rivet holes is 95 tons per square inch 
of rivet section. In the case of a butt joint with double straps, 
with I}in. shell plates, total thickness of joint 3}in. and rivet 
holes 1/,,in. diameter, a pressure of 50 tons per square inch of 
rivet section would be quite inadequate to fill the hole and forn 
good heads, and the rivets would not be water or steam tight 
without a great amount of caulking. In the case of a lap joint 
composed of 7/,,in plates and 4/,,in. rivet holes, 50 tons per 
square inch would make excellent rivets, water and steam tight 
with no, or very little, caulking 

There is certainly need for further experience in this field, 
and a translation of Baumann’s work would be of interest to 
engineers in general in this country. 


Bradford, September 10th. R. C. Kirkwoop 


COMPOUND LOCOMOTIVES. 


Srr,—I fully endorse all that your esteemed contributor, Mr 
E. L. Ahrons, has said with regard to the Webb three-cylinde: 
compounds. The tact of these engines performing brilliantly on 
certain occasions is completely discounted by their general 
In his most interesting article Mr. Ahrons says ther: 
unpublished something’ in connection 

May I suggest that this * 
more nuisance than they 


failings. 
must have been an “ 
with these compounds. 
is probably the fact that they were “ 
were worth"? The late Mr. George Whale was very wise when 
he serapped them. 

Your correspondent, Mr. R 
success, but my experience of them was that they were never 


something 


Axon, seems to think they were 


reliable. 

I agree with Mr. W. B. Thompson that there is no justification 
whatever for the construction of the Midland type compound-~ 
In view of the many undoubted advantages of the three-cylinder 
simple engine, it is quite evident that such an engine would 
prove to be the most efficient and also the most economical in 
the long run. 

With its smaller cylinders, simplified valve gear, absence of 
“non-return ” valves and special starting regulator, the thre« 
cylinder simple engine is by far the best proposition. 

Sir Henry Fowler and his colleagues must, however, have good 
reasons for building the compounds, seeing that there will soon 
be no less than 185 of them, forty-five with 7ft. wheels and 19in 
high-pressure and 2lin. low-pressure cylinders, and 140 with 
193in. high-pressure and 21j}in. low-pressure cylinders and 
6ft. 9in. wheels. 

A careful study of Mr 
“ The Three-cylinder High-pressure Locomotive " 
the three-cylinder simple system is peculiarly adapted for getting 
the best results from the 4-4-0 type of locomotive, and I am 
strongly of the opinion that if such an engine was constructed 
it would prove to be superior to the Midland compounds. 
Caas. W. Dauncey. 


H. N. Gresley’s admirable paper on 
will show that 


Birmingham, September 14th. 


BATTLESHIPS AND THE SHIPBUILDING CRISIS. 


Sir,—It is to be regretted that you were not moved to treat 
more extensively the relation between the’ curtailed naval 
programme and shipbuilding depression in your leader of 
August 28th. Unfortunately, the interdependence of the two 
conditions has been given but scant consideration, and we now 
find ourselves surrounded by a set of circumstances which 
threaten disaster to the industry. A rough statistical survey 
will serve to show the state of affairs. Figures for 1910-14 are 
averaged for comparison, and 1000 tons deadweight of Admiralty 
tonnage is taken to have a money equivalent of 7000 gross tons 
merchant. 

Pre-war average 1924. 
(tour years). 
Naval tonnage (in merchant 
equivalent) 
Merchant tonnage 


210,000* 
1,440,000 


1,435,000 
1,620,000 


4,650,000 


3,055,000 


* This figure assumes 30,000 tons deadweight as being the 
portion of the present naval programme completed in 1924. 
If anything, it is generous. 

Another aggravating factor, more difficult of computation, 
makes its effect felt. There was during the latter years of war 


| and the first years of peace an unnatural forced development of 


producing facilities. Yards were improved and extended, new 
works laid down, new machines and methods introduced, all with 
a view to repairing the ravages of war afloat. To determine just 
to what extent these facilities made increased production possible 
is not easy, but to assess it at 25 per cent. seems conservative ; 
this then means that we would require 25 per cent. in excess of 
our pre-war output to restore the prosperity of that period, or in 
figures we require 3,819,000 tons and only have 1,650,000 tons. 
Small wonder we are depressed. The way out is by no means 
easy, since extraneous conditions react to our disadvantage ; 
but to blink at facts will not help us. The situation is serious 
and should be a matter of concern for all. 


Dundee, September 2nd. Arrnur Hoare. 





ELECTRIC LOCOMOTIVES FOR MINES. 


Tue Secretary for Mines announces that the judges 
appointed to adjudicate on the electric storage battery 
locomotive competition for a prize of £1000, offered by 
Mr. Charles Markham, Chesterfield, for the best type of 
locomotive for use underground in coal mines have arrived 
at their decision. They award the whole of the prize to 
Joseph Booth and Brothers, Ltd., engineers, Union 
Foundry and Ironworks, Rodley, Leeds, whose design 
fulfilled the conditions of entry and was, in their opinion, 
the best that was submitted to them. The judges propose 
to present in due course a report of the competition and a 
summary of the technical results obtained at the trials 
under working conditions, This report will be published 
as soon as it is available. 
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Railway Matters. 


SeconpD-cLASS bookings are to be withdrawn from the 
former North London Railway on Monday next. 

THE winter train services come into operation on Monday 
ext, the 21st inst., and will remain in force until May 
ird, 1926. 

Hicu capacity all-metal wagons, similar to the 20 tons 
oal wagons, are now being built for the conveyance of road- 
tone and tarmacadam. The Great Western gives the 
ame rebate of 5 per cent. in the conveyance rate that it 
oes for coal. 

lo sueceed Mr. W. H. Blackall, who, as related on page 
201 of our issue of August 21st, has retired after fifty years’ 
ervice with the Great Western, the directors have ap- 
ointed Mr. M. C. Harrison to be the divisional engineer 
it Newport. Mr. Harrison was, until its absorption, the 
hief engineer of the Barry. 


AccoRDING to the Melbourne Age, the Victorian Govern- 
ment Railways, during the year ended June 30th, 1925, 
earned £12,476,442, an increase of £629,028 over 1923-24, 
of which £382,453 came from a greater freight traffic, due 
mainly to the heavy wheat harvest. The number of pas- 
sengers carried by the electrical services in the Melbourne 
suburban area was 134 millions, an increase of 60 per cent. 
in seven years. 

Tur Isle of Man Government ingpector who inquired 
nto the Douglas buffer stop collision, reported in our issue 
of August 28th last, says that the mishap was caused by 
the driver leaving the preceding station unaware that he 
was to do some shunting, and that his two guards were 

cupied in that work. The jury which inquired into the 
death of the fireman who was killed returned a verdict of 

Accidental death.” 


Tne Taonan-Tsitsihar Railway in China, covering a 
listance of 146 miles, is expected to be completed in 
November this year. Stations will be erected at Wangtze- 
fang, Taoan, Kaokiatien, Chentung, Kunghochin, Wang- 
Wulangtze, Halako, Howlichang, Angangyu, 
ind Tsitsihar. With the exception of those at Wangtsi- 
fang, Kaokiatien, and Howlichang, the remaining eight 
tations will be equipped with warehouses and water cranes. 


uchieh, 


Tue two Bills on which the American Transportation 
Act of 1921 was based proposed to make the consolidation 
of the railroads of the United States compulsory. The 
wording adopted, however, only provided that grouping 
might take place without any further legislative sanction, 
conditionally on it following lines to be laid down by the 
Interstate Commerce Commission. Cable advices from 
\merica now say that President Coolidge seeks to make 
the consolidations compulsory. 


CONSIDERABLE attention was drawn in the Daily Press a 
week ago to the action of a signalman at Shenfield Junction, 
London and North-Eastern Railway, whereby the opening 
of some facing points turned a train, which was overrun- 
ning the platform, into a siding and so prevented it from 
running into some loaded passenger vehicles which stood 
on the main line ahead. Under block-working rules, con- 
sidering that there was a train ahead, the points referred to 
should already have been lying for the siding, so as to 
safeguard against the very thing that happened—the over- 


running of the station. 


Goop progress is being made with the construction of 
the new tube station beneath Piccadilly Circus. On the 
site where ** Eros’ stood, a working shaft has been driven 
down to a depth of 26ft., and from the bottom of it the 
narrow “‘ pilot tunnel” of the main escalator shaft is 
already bored to a further depth of 42ft. This shaft will 
have a diameter of 22ft. 4in., and will house three moving 
stairways abreast. At the lower end of it, a landing is 
now being constructed, and from this point two pairs of 
escalators will connect with the Bakerloo and Piccadilly 
lines. One of the “ pilot tunnels "’ for the line—to the 
Piccadilly line—is already driven a matter of 70ft. towards 
the platforms, which lie 105ft. below the street level. 


Tue Underground Company has placed a contract with 
Walter Scott and Middleton for the construction of a short 
tunnel connection between the Piccadilly and City lines 
at King’s Cross. This new link will enable the rolling stock 
of the latter line to reach the tracks of the former and 
proceed to Lillie Bridge Depét for overhaul. This work 
is done at present at Golder’s Green, and some relief is 
necessary at this depét owing to the additional strain 
thrown upon it since the Edgware extension was opened. 
With the opening of the Kennington and Morden exten- 
sions the position would become still more acute. Work 
on the new link line is to be begun almost at once. It 
will be 400 vards in length and 12ft. 6in. in diameter. 


Tue Ministry of Transport has recently made an Order 
for the acquisition, by agreement, of the subsoil or under- 
surface of certain lands in St. Pancras by the London 
Electric Railway and for the construction of works. These 
works are, wo believe, to form a connection between the 
former City and South London—now known as the City 
Railway—-and the Great Northern, Piccadilly and 
Brompton at King’s Cross to give a more ready means 
for the transfer of cars between the former raitway and 
the Lillie Bridge depé6t. As was pointed out in this column 
of our issue of May 15th last, an Act of Parliament would 
have been necessary for this work, but now, under the 
Railways Act, 1921, all that is required is an Order by the 
Ministry of Transport. 


SoME important changes are to be made in the Pullman 
trains on the London and North-Easten Railway. The 
11.15 a.m. King’s Cross to Edinburgh vid Harrogate will, 
on and from Monday next, proceed to Harrogate direct, 
i.e., vid Church Fenton, instead of through Leeds and 
calling at that city. It will, moreover, leave at 11.20 and 
be due in Edinburgh at 7.35 p.m.—the same timing as the 
10a.m. The journey to Harrogate will be non-stop. The 
up journey will be over the same route, and will have the 
same running time, being due at King’s Cross at 4.45 in- 
stead of 5.5 p.m. The Leeds and Bradiord service will 
be given by separate trains, leaving King’s Cross at 11.10 
and Leeds at 11.50 a.m. respectively. The competition 


with the London, Midland and Scottish by a Pullman train 
from Manchester and Sheffield to London and back has evi- 


Notes and Memoranda. 


THE loss of two seaplanes with their pilots and 
mechanics during the trials between Saint-Raphael and 
Ajaccio has left a general impression that there is still 
much to be done in improving the design and construction 
of this type of aircraft in France. It has shown the im- 
portance of adopting a type of flying boat which will be 
capable of keeping afloat in fairly heavy seas. 


OBSERVATIONS on the comparative strength of French 
broadcasting stations as heard on the South Coast of 
England have recently been made. The experiments, 
which were undertaken with a single valve set, showed that 
Radio Paris can be heard perfectly at night but very poorly 
during daylight. Radio Toulouse and Radio Agen both 
gave good results, while other stations heard, in the order 
of their strength, were Paris P.T.T., Petit Parisien and 
Radio Lyons. 

ReportTinc on the sinking of the Mississippi River 
steamer M. E. Norman on May 8th, 1925, when several 
eminent engineers were drowned, a board of American 
army engineers attributes the disaster to defective arrange- 
ment of bulkheading. The boat was originally ‘a coal 
burner, but was changed to oil burning, and the oil was 
bunkered in the holds, which were not effectively separated 
by the longitudinal bulkhead. The oil was free to swash 
about in the bottom and finally upset her. 

Accorpinc to Mr. J. P. Forde, district engineer of the 
Department of Public Works, British Columbia, the 
Cassiar district of British Columbia, has now a waterway 
open for twelve months in the year, through the recession 
of the Grand Pacific Glacier. The port is at the head of 
Tarr Inlet, one mile beyond the international boundary, 
and on Canadian terrritory. The country at the back of 
the port, however, is ice-covered, and further investigation 
will be necessary to determine if a road can be built to the 
port. 

A seriss of tests has been carried out by the United 
States Bureau of Standards to determine the relative cold- 
rolling properties of electrolytic iron as compared with 
open-hearth steel especially adapted for deep-drawing 
operations. Representative lots of the two types of 
material were cold-rolled under identical conditions in 
order to determine any difference in behaviour in the rolls. 
The material was rolled under both mild and very severe 
rolling practice. No evidence indicating any marked 
difference between the two types of material developed. 

MINERAL wealth, states the Iron and Coal Trades Review 
is believed to exist in several parts of Persia, but no expert 
survey has yet been made in order to determine whether 
the copper, iron ore, coal, &c., of the many so-called mines 
exist in quantities sufficient to permit of their exploitation 
on a commercial scale. For long years past the coal mines 
near Teheran in particular have been primitively worked 
by a system of surface mining for the purpose of providing 
the Persian capital with about 2000 tons of coal a year. 
The country’s oil resources are at present being fully de- 
veloped in Southern Persia, although in Northern Persia 
the failure of the Majliss (Legislative) to ratify a proposed 
concession has left this potential source of revenue for the 
| time being dormant. 





| Some particulars are given in the Jron and Coal Trades 
| Review of current prices for second-hand steam ships, and 
| it is remarkable what high prices some of these old vessels 
| fetch ; last year £3 10s. 6d. per d.w.t. was paid for one of 
1700 d.w.t. launched in 1889; £8 per d.w.t. was the value 
of another dating from 1891. Generally vessels of less 
than 1000 tons fetch high prices. There must be consider- 
able demand for them, possibly for coastal trade, for 
a new vessel of 370 d.w.t. was valued at £25 2s. 6d. per 
ton ; another of 660 d.w.t. was sold for £12 2s. 6d. dating 
from 1922; another, launched in 1891, of 750 d.w., changed 
hands for £8 per ton. Possibly many of the vessels realised 
much more than their original cost. A vessel dating from 
1899 of 400 d.w.t. was sold for £5 2s. 5d. per ton, and one 
of 225 d.w.t., launched in 1891, found a buyer at £5 8s. $d. 
per ton. 

MANY attempts have been made to increase the amount 
of nitric oxide produced per unit quantity of energy used 
in the are process for the fixation of atmospheric nitrogen, 
but they have not been successful. It has been shown, 
however, that the use of oxygen-enriched air under pres- 
sure would result in a substantial increase in the yield of 
nitric oxide, but such a mode of operation would destroy 
the present simplicity of the process. Whether such a 
change in operation combined with the recovery of the 
products by absorption under pressure, or by the use of 
solid absorbents, would result in an increased efficiency 
of the process can be decided. in the opinion of Mr. 8. 
Karrer, of Washington, only by large-scale experiments. 
Even though such improvements cannot result in any large 
increase in the efficiency, they might turn the balance for 
some plants which otherwise could not meet competition. 


Tue Secretary in Charge of Commercial Affairs at the 
British Legation, Teheran, Mr. R. H. Hadow, says in his 
annual report to the Department of Overseas Trade that 
the supply of charcoal by which the majority of the poorer 
population cooks its food and endeavours with little 
success to warm itself in winter, is rapidly diminishing. 
He believes therefore that there can be little doubt of 
the opportunity presented to any firm which can make a 
satisfactory agreement with the Persian Government for 
the utilisation for electrical purposes of the energy existing 
within measurable distance of the capital in the form of 
two considerable rivers, each of which could be dammed 
with no apparent difficulty. Provision in this manner of 
cheap power for lighting, traction and heating would make 
no small difference to the life of the capital, and would 
doubtless lead to similar development in other districts 
of Persia, such as Tabriz, Ispahan and Shiraz. It is noted, 
however, that the flow of water in the rivers varies con- 
siderably from season to season. Mr. Hadow also mentions 
that there exist telephone systems in the principal Persian 
cities, but the companies are small and the service variable. 
As to wireless, the Persian Army is at present construct- 
ing near Teheran a long- wireless installation, with 
which it is hoped to communicate with Moscow and Beirut. 
Russian enginéers are being employed, but Persians are 
being trained to take their places, Other smaller installa- 


Miscellanea. 





Tue strike troubles in Shanghai, which resulted in an 
interruption in the electricity supply, are said to have had 
the effect of clearing out the stocks of the local dealers in 
petrol and oil engines. 


Ir is hoped to finish the reconstruction of the Bevans 
Works, Northfleet, of the Associated Portland Cement 
Manufacturers, early next spring. The output is to be 
10,000 tons a week, which will make the factory the largest 
in Europe. 

Work on the construction of the new power station at 
Witbank, South Africa, is progressing so favourably that 
a start has been made on the transmission system. It is 
proposed to set the units to work as and when they are 
ready. 

Wir reference to a previous announcement regarding 
the postponement of the Salonika International Fair, the 
Department of Overseas Trade is now informed that tlhe 
opening date has been further postponed until 15th May, 
1926. 

Ir is expected that the Shongweni dam, which is being 
built to supply Durban with a more adequate water supply, 
will be finished in September, 1926. The reservoir will 
have a capacity of 2600 million gallons, and will cost about 
£750,000. 


In order to give the pilots an opportunity of getting used 
to the difficult course over which they will have to rac: 
it has been decided to ship the Supermarine 8S 4 and the 
Gloster-Napier seaplanes, Britain's entrants for the 
Schneider Cup, to America on September 26th. The rac« 
takes place at the end of October. Pilots and mechani 
will travel with the machines 


At the Cycle Show, which is to be held at Olympia from 
September 21st to 26th, will be shown the French bicycle 
which was imported in 1869 to be copied by a Coventry 
firm. It was from this that the great British cycle industry, 
now giving employment to over 200,000 people, sprang 
Glasgow Corporation has lent the first known bicycle 
to be made, namely, that manufactured and ridden by 
Gavin Dalzell, of Lesmahagow, in 1840. 





Hts Majesty's Senior Trade Commissioner in Canada 
informs the Department of Overseas Trade that the Bureau 
of Mines of the Quebec Provincial Government has asked 
that attention be drawn to the magnesite available there. 
A good deal of dead-burned magnesite is used in the steel! 
trade in the United Kingdom, and provided that Canadian 
prices are satisfactory, the Bureau thinks the British steel 
trade might buy Canadian magnesite instead of the 
Australian. 


! 


Tue Board of Trade has appointed a committee con- 
sisting of Mr. F. R. Davenport (chairman), Professor A. W. 
Kirkaldy, and Mr. I. J. Hayward, to inquire into and 
report upon an application made by the British Aluminium 
| Hollow-ware Manufacturers’ Association for the iraposition 

of a duty upon aluminium hollow-ware. The secretary 
to the committee is Mr. 8. W. Hood, Board of Trade, 
| Great George-street, London, 8.W. 1, to whom all com 
munications should be addressed. 

Ix reply to a deputation which waited upon him on 
September 10th, Sir Burton Chadwick, Parliamentary 
Secretary of the Board of Trade, with regard to the position 
which has arisen in the Scottish shale oil industry, as the 
result of a notification by Scottish Oils, Ltd., that it will 
be necessary to close down certain oil works and mines 
and to reduce the wages of the workpeople at the remaining 
works and mines, stated that for some time past there 
had been communications between the Government and 
Scottish Oils, Ltd., but that the Government had not seen 
its way to granting any special financial assistance to the 
Scottish shale oil industry. 

Tre monthly return of the National Federation of Iron 
and Steel Manufacturers shows that the production of 
pig iron in August amounted to 444,500 tons, compared 
with 492,700 tons in July and 588,900 tons in August, 1924. 
There were 136 furnaces in blast at the end of the month 

the same number as at the end of July—5 furnaces having 
been put into blast during the mhonth and 5 damped down 
or blown out. The production included 106,400 -tons of 
hematite, 155,500 tons of basic, 131,600 tons of foundry, 
and 24,800 tons of forge pig iron. The production of steel! 
ingots and castings amounted to 477,100 tons, compared 
with 590,400 tons in July—the decrease being partly due 
to the August holidays—and 527,500 tons in August, 
1924. 

Tue subject of lighting in industry was discussed 
recently in a lecture delivered at the Building and Allied 
Trades Exhibition at Bingley Hall. Councillor H. FE. 
Parkes (president, Birmingham Chamber of Commerce), 
who presided, said in view of the many difficulties con- 
fronting British manufacturers at the present time it was 
very necessary that the best facilities should be provided 
the workers to enable them to manufacture the products 
they were engaged upon in the best conditions. It was 
obvious that good ‘light was a primary necessity, and if 
sunlight could not be.secured the best illuminant obtain - 
able was electric light. -In the science of electric lighting 
it was necessary that they should have knowledge from 
experts, because there was much upon which the ordinary 
manufacturer could be advised. 


Tur facilities for handling mail bags at the Manchester 
G.P.O. Sorting Office, Newton-street, have recently been 
increased by the introduction of a belt conveyor which 
earries the bags from the mail vans to the sorting floor. 
The conveyor, which has been installed by Henry Simon, 
Ltd., of Manchester, is of the endless belt type ang runs 
on ball-bearing rollers. The distance from the cartway to 
the point on the sorting floor where the bags have to be 
delivered, is approximately 260ft., and the conveyor ex 
tends the whole of this distance. The mail vans are backed 
up to an unloading platform outside the sorting office, 
and the bags of parcels or letters are lifted out of the vans 
and passed through an opening in the platform floor down 
a shoot on to the conveyor which is immediately below. 
The bags are then carried by the conveyor at a moderate 
speed the whole of the 260ft. to the sorting room, where 
they are discharged on to the floor to be dealt with by the 








dently been unsuccessful, as that train is being withdrawn 





tions are also projected. 


gorters, 





THE ENGINEER Serr. 18, 1925 


EP WELL PUMPING PLANT AT GAINSBOROUGH 


(For description see page 302) 


MARSHALL STEAM PUMPING ENGINE OF 1866 


a 


a 


ae 


4 





| 
| 
| 
alcatel 


150 HORSE- POWER MARSHALL OIL ENGINE DRIVING WORTHINGTON-SIMPSON BORE -HOLE {PUMP 











Serr. 18, 1925 





THE ENGINEER 


i) 


oon | 








AGENTS ABROAD FOR THE SALE 


The Engineer 


BUENOS AIRES.—Mrrcne.t’s Boox Store, 576, Cangallo. 


OF 


CHINA.—KELLY anp Wats, Limited, Shanghai and Hong 
Kong. 

EGYPT.—Camo Express Acrenoy, near Shepheard’s Hotel, 
Cairo. 


FRANCE.—Boyveavu anv CuEvituet, Rue de la Banque, Paris. 





| Contents, 
| THE ENGINEER, September 18th, 1925. PAGE 
| A SEVEN-DAY JOURNAL 283 
| THe BRITISH STEAM RaILWay LOCOMOTIVE FROM 1825 TO 1924. 
| 0. XXXVIII. (Iilus.) 254 
BRITISH ASSOCIATION. No. IV. 
ReoTiFiERS. No. IX. (Illus.) 

Institute. No. Il 


IMPROVING THE PROPERTIES OF ALUMINIUM ALLOY CASTINGS .. 2 
PULVERISED FUEL FOR BOLLER FIRING IN A PAPER MILL. (Illus.).. 202 
THe Moror CarGo Sup Primero. (Iilus.) is 

DEVELOPMENT OF TIN MINING 


| IRON AND STEEL 
| THe Errect or ARTIFICIAL LIGHT ON FABRICS 

















CHAPELOT AND Crz., 136, Bld. St. Germain, Paris. A New Prez WrRencn 
LETTERS TO THE Eprror 

BELGIUM.—W. H. Sarra anv Son, 78/80, Rue du Marché-aux- | “| ocomotive Boilers and Steam Pressures 204 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. | Riveting Stresses 294 
‘ ’ on . | Compound Locomotives 204 
f AN os : 1ACKE ND | . 

INDIA. A. I. ¢ ~~ a ( < I ombay i = A _ o D | Battleships and the Shipbuilding Crisis 1 394 
ale Limited, Bombay; THACKER, SPINK AND CO., | Raipway MATTERS—NOTES AND MEMORANDA —-MISCELLANEA 295 
Calcutta. | LEADING ARTICLES 

| ws 

1TALY.—MAacuion! anv Srrini, 307, Corso, Rome; Fratre.ou Noy SE pe a 
Treves, Corso Umbarto 1, 174, Rome; FRatvevst | piperarune F 298 
Bocca, Rome ; Utrico Horr, Milan. THE CHINESE PROBLEM 300 

> , ‘ Tok rok HYDRO-ELECTRIC SCHEME FOR PALESTINE (iihus.) 301 

JAPAN.—Manvzen Co., Tokyo and Yokohama. PROPULSEUR TROMPE FOR AKROPLANE. (lllus.) 301 

AFRICA.—Wwsa. Dawson anv Sons, Limited, 7, Sea-street THe WIRELESS EXHIBITION 302 
(Box 49), Capetown. | , Same ly — Pump. (Illus.) — 

“es ‘ . - _ ARS 60 q 
( , ‘ oa a * o., Johannesburg, East London, and WairwoaTs SCHOLARSHIPS 303 
sTanamscown. A BAND SAW AND A PLANING Macutine. (Iilus.) sO4 

AUSTRALIA.—Gorpon anp Gorcn, Limited, Melbourne A New Ow Fuet Burner. (Iflus.) O4 
Sydney, Brisbane, and Perth, & SOUTH AFRICAN ENGINEERING NOTES S00 

, ee ae Seosion PROVINCIAL LETTERS 
MELVILLE AND MULLEN, Melbourne. The Midlands and Staffordshire 305 
ATKINSON AND Co., Gresham-street, Adelaide. Lancashire 305 
a 4 : . 7 . Sheffield 306 

CANADA Dawson, W m., AND Sons, Limited, 87, Queen North of England 306 

street East, Toronto : ; Scotland B07 
Gorpon anp Gorcn, Limited, 132, Bay-street, Toronto Wales and Adjoining Counties 307 
MonTREAL News Co., 386-388, St. James-street, Montreal. | PERSONAL AND BUSINESS ANNOUNCEMENTS 307 
Toronto News Co., 42, Yonge-street, Toronto. CATALOGUES ; 307 

¥ : LAUNCHES AND TRIAL TRIPS 307 
CEYLON WIJAYARTNA AND Co., Colombo. CURRENT PRICES FOR METALS AND FUELS 308 
’ , 3 sy pp : FRENCH ENGINEERING NOTES 300 

1}AMAICA.—EpvucationaL Surrprty Co., Kingston. BRITISH PATENT SPRCIFICATIONS. (Illus.) 500 

NEW ZEALAND.—Gorpown anv Gortcn, Limited, Wellington FORTHCOMING ENGAGEMENTS 310 
and Christchurch; Urron anp Co., Auckland; J eee - ED . . 
Witsown Cratc anv Co., Napier. OCCA TINA SeLAseEECe ‘ 

TRAITS SETTLEMENTS.—Ketty ann Watrsn, Limited, 
Singapore. 

UNITED STATES OF AMERICA INTERNATIONAL NEWs + TY T + + 
Co., 83 and 85, Duane-street, New York ; Supscrir | lH] E k N ( | N k k R 
r1IoN News Co., Chicago. 4 os & 4 4 4 . 

SUBSCRIPTIONS. 


THE ENGINEER can be had 
country, at the various railway stations ; 
supplied direct from this office. 

Half-yearly (including index number) 

Yearly (including two index numbers) .. 

lf credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions wil! be received at the rates given below. Foreign 
subscribers paying in advance at these rates will receive THE 
ENGINEER Weekly and post free. Subscriptions sent by Post Office 
Order must be made payable to THE ENGINEER and accompanied 
by letter of advice to the Publisher. 

THIN Paper Corres 
Half-yearly.. . £1 Ils 
Yearly - 3 


by order, from any newsagent in town or 
or it can, if preferred, bi 
£1 128 
£3 


6d 
Od. 


rHICK PAPER COPIES 
6d. Half-yearly £1 13s. Od 
Od Yearly .. £3 7s. 6d 
(The difference to cover extra postage.) 
Canadian Subscriptions 
rhin paper edition .. £2 188. 6d 
Thick paper edition £3 3s. Od. 
*.* READING Cases, to hold two copies of THE ENGINEER, cloth sides and 
leather backs, can now be supplied at 4s. Od cach, Se. 3d. post free 


per annum 


ADVERTISEMENTS. 


*.* The charge for Situations Open and Wanted 
four lines and under is four shillings, and one shilling per line for 
cach additional line upto one inch. When an advertisement 
measures an inch or more the charge is twelve shillings per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
trom the country must be accompanied by a remittance in payment 
Alternate advertisements will be inserted with all practical regularity, 
but regularity cannot be guarantced in any such case. All except 
weekly advertisements are taken subject to this condition 


Small Advertisements cannot be inserted unless delivered before TWO 
o'clock on Thursday afternoon (the day before publication)- 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week preceding publi 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Pullisher, all other letters to be addressed 
to the Editor of THR ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published annually in the interests of adver- 
tisers in 1HE ENGINEER, may be obtained free of charge on applica- 
tion to the Publisher. 


~ 





Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, ** Engineer Newspaper, Estrand, London.”’ 
Telephone Nos. 2256, 2257 Central. 








PUBLISHER’ ad NOTICES. 


*.* lf any Subscriber abroad should receive THE ENGINEER in an 
* inperfect or mutilated condition, he will oblige by giring prompt in- 
Jormation of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 








TO CORRESPONDENTS 


*.* All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


*,.* We cannot undertake to return drawings or manuscripts ; 
therefore request correspondents to keep copies. 


we mut 





By arrangement with Reuter’s Engineering Service, Ghe 
Engineer coniains the latest news from all parts of the 


SEPTEMBER 18, 1925. 


Words. 
We have recently read and re-read three new 
books which, whilst very different in themselves 


provoke a single train of thought. The first is a 
book about words by Mr. Pearsall Smith. It 
called “* Words and Idioms,” and is published by 
Constable and Co., Ltd. Everyone who has dabbled 


Is 








wortd which is likely to be of interest to engineers. 





dictionaries—a very profitable and interesting 
occupation—knows how the words in all languages 
gradually acquire new meanings, which sometimes 
displace the old, but more frequently are retained 
with them. Mr. Pearsall Smith shows us how the 
building up of our own language has taken place 
to meet the requirements of new thoughts or new 
things. His examples are drawn principally from 


| what we may define roughly as literary ideas, but 
Advertisements of | ; , F 


it would be no more difficult to find in the domain 
of science and technology many words which have 
been deflected from their original meaning. The 
second book 2 reprint of the Fison Lecture, 
which was delivered at Guy’s Hospital by Sir. J. J. 
Thomson a few months ago. Its title The 
Structure of Light.’ In it Sir Joseph explains 
the most recent theories of light, including his own, 


Is é 


1s 


which has a sort of Cartesian flavour about it. 
The third is a delightful volume, called ‘ Talks | 
about Wireless,” by Sir Oliver Lodge, published 


by Cassell and Co., Ltd. The name defines it 
admirably. 
like—and what “‘listener-in ’’ does not know by this 
time ?—can picture for themselves the broad and 
human handling of a difficult subject which may be 
found in this little work. Sir Oliver devotes half 
his pages to general etheric principles and the 
remainder to a few matters connected with ‘‘ wire- 
less,’ chiefly inductance and capacity. Of these 
three volumes, all of which we commend very 
sincerely to our readers, the first tells us how words 
acquire new significance in the course of time, 
whilst the other two use, almost on every page, a 
word that has suffered a ‘‘ sea-change.”” The word 
to which we refer is ‘‘ wave,”’ a dreadful misnomer 
in some branches of physics. 

The supply of words being limited and the inven- 
tion of new words difficult, science has frequently 
been obliged to accept those already in existence, 
and turn them to its own use. As a rule, little 
confusion results, particularly amongst scientists 
themselves who are familiar with their own jargon. 
Yet, even amongst scientists, a word that does not 
fit exactly may cause some mental confusion before 


its new meaning has been thoroughly absorbed | 
| three alternatives open to the philosopher 


and the last trace of its old meaning obliterated. 
When the learned circle is extended to include the 
general public and beginners in science, there is, 





All who know what Sir Oliver's talks are | 


| adoption by the public, 


kind 
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word of the 
To the general mind, it means some- 
can be stretched without permanent 


up quite wrong ideas. A 
‘ elastic.” 
thing “‘ that 
alteration of size or shape ” (Oxford), and amongst 
scientists originally it implied an impulsive force, 
and was applied to gases and vapours as in a phrase 
which is common in old works, “‘ the elastic force 
of steam.”’ It is hard for the unscientifically 
trained to think of a billiard ball as elastic, and 
the lecturer who deals with problems of impact 
has often to warn his hearers that he uses elasticity 
in a sense to which they are not accustomed—the 
resistance to deformation. “ Inertia’ is another 
word of which the common meaning has been 
changed by the physicist. We owe its scientific de 
finition to Kepler. In common use it implies some 
thing almost akin to death ; the ordinary observer 
cannot regard a fly-wheel revolving at a thousand 
revolutions a minute as an inert thing. But the 
scientist says that it is because it resists change of 
rate of motion. The electrician goes even further 
when he speaks of electric inertia—* the resistance 
offered by a circuit to sudden changes of current 
due to self or mutual induction or both,” and 
magnetic inertia “that property of magnetic 
substance which prevents its being instantaneously 
magnetised or demagnetised "’ (Oxford). Centri- 
fugal force is a term in a different category ; it 
was invented to define a common experience, and 
did it so well that it rapidly came into familar 
use to mean an effort to fly away from the centre 
Later knowledge regards it as the reaction to the 
centripetal effort which is required to deflect a 
body from a straight path to a curved one. 
‘ Polarisation *’ is yet another word which in the 
physics of light is still retained, although it ex 
pressed a condition which could only exist under 
the emission hypothesis. The electrician it 
correctly when he speaks of a polarised relay. It 
was originally used when the corpuscles of light 
were supposed to have and was not sur- 


uses 


poles, 


rendered as, logically, it should have been when 
Young and Fresne! formulated the undulatory 


theory in the early years of the nineteenth century. 
Now we come to a word which the rapid develop 
ment of wireless telephony has put into every- 
one’s mouth. That word of course, “ waves.” 
It is an extremely bad word as a definition, and 
in some measure dangerous vause it is all too 
likely to generate quite false ideas of the nature of 
the transmission of energy through space or through 
material objects. Familiarly, a wave is a pheno- 
menon associated with a super-ficies—be it 
surface of water or gas or a shaken sheet or string. 
But imagine a source of light emitting a solid 
sphere of luminosity and endeavour to form a con- 
ception of any result resembling wave motion. 
It is so difficult that the great physicist and 
colleague of Fresnel, Arago, was unable to accept 
it. He could not picture to himself wave motion 
in a sphere. Even Laplace and Poisson hesitated 
to accept the theory. It is possible to imagine a 
sphere composed of a mass of marbles which are 
all set into irresponsible agitation by some dis- 
turbance at the centre, but to call such dis- 
turbances “‘ waves ”’ is stretching the word almost 
to its limits. If we turn to sound and wireless 
‘ waves,” the inappropriateness of the word is 
even more pronounced. The transmission of 
sound takes place by definite radial impulses, 
imparted, let us say, to the air ; there are alternate 
periods of compression and rarefaction. It 
easy to conceive a sphere of air in which an action 
of the kind takes place. The transmission of elec- 
tric disturbances through the ether appears to be 
closely analogous. An electric shock is imparted 
to a transmitting aerial by the discharge of a con- 
denser, and a succession of stresses travel outwards 
in all radial directions from the aerial. There is 
nothing whatever in these stresses that resembles 
waves as commonly understood. The wave is a 
rhymical transverse movement of substance ; 
these are a rhymical longitudinal procession of 


be 
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stresses. Literally, then, “* waves ” is a misnomer. 
But what else shall we call them? There's the 
rub. No other word is ready to take the place of 


and if it were it would have no chance of 
and but little by the 
scientists, who find ‘‘ wave "’ convenient because the 
mode of transmission is readily represented grajhhic 
ally as a true wave, and because many of the 
phenomena are wave-like. 

As knowledge increases, a new vocabulary 
required to express ideas which are wholly un- 
provided for by the existing language. There are 
; he may 
invent a new word as Van Helmont did when he 
| gave us the invaluable word * * he may twist 


‘ wave,” 
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gas, 


for a much longer period, a danger that it may set | an old word out of its original sense by a more or 
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less logical extension of its meaning, or he may 
employ a descriptive phrase. The last alternative 
may be dismissed ; sooner or later the cumber- 
someness of the phrase destroys it, and a single 
word takes its place. There will always be con- 
tention as to the best of the two remaining methods. 
The philologists resent, as a rule, the coining of 
words, but, on the whole, despite the defects of 
such creation, that plan would seem to be the wiser, 
for at least it avoids the inevitable confusion 
between the specialised and the familiar uses of 
words. 


The Study of Failures. 


Ir is a characteristic of most men to prefer to 
dwell upon their successes rather than their failures, 
to remember and enlarge upon the things which 
have gone well and to forget as soon as may be the 
others—the few that have gone wrong. In the 
case of engineering failures, there is added to this 
natural human attitude, first the pressure of 
current business which leaves little time for worry 
over troubles that can be fairly easily shelved, then 
the fear that investigation may disclose unpleasant 
facts which, if they got out, might injure businesg 
interests, and, finally, there is the question of the 
cost involved in every serious investigation of a 
failure. The result of these factors, not perhaps 
consciously thought out, but effective none the 
less, is a strong tendency “‘ to make the best of a 


bad job ’’—i.e., to replace anything that has gone | 


wrong and to get rid of the broken parts as quickly 
and quietly as possible. 

From the immediate and individual standpoint, 
such a course of action is, as we have suggested, 
readily understandable ; it is, in fact, the natural 
** business ’’ course. Nevertheless, it is a serious 
matter for the progress of engineering knowledge 
and practice if we consistently bury our failures. 
Under present practice, only the exceptional cases 
are investigated. Where there has been injury to 
men or loss of life or where other serious conse- 
quences have occurred, detailed investigations are 
made and the results are often of high value. 
The admirable reports made by some of the insur- | 
ance companies on the failure of machinery and | 
plant may be cited as an example, and it not in- | 
frequently happens that the official reports on | 
boiler explosions contain information about | 
materials as well as design which are of great | 
value. But the study of a few cases is in- | 
sufficient. Notable failures are fortunately rare, | 
and this rarity makes it all the more important 
that, if at all possible, every case should be fully 
studied and the results of all these studies classified 
and co-ordinated. It is only by such means that 
we can definitely determine a number of facts 
which at present can only be arrived at by some 
thing not widely different from guesswork. To 
take an example, we rely upon certain specifica- 
tions in regard to the sulphur and phosphorus 
content of our steels. It is exceedingly difficult 
to establish the limits of safety in such a matter 
by any form of experimental research, since we 
cannot feel satisfied that the service behaviour of 
the material will correspond, with any degree of 
exactness, with its behaviour under any given test 
or set of tests. If, on the other hand, it were found 
that failures are frequently associated with, say, a 
phosphorus content of more than 0.06 per cent., 
that would provide satisfactory evidence that the 
desirable limit lay somewhere well below that 
amount. We do not put forward these figures as 
representing an actual case, but as an example of 
the kind of information which is badly needed, and 
which cannot be obtained except as the result of 
real service tests. The detailed study of all cases 
of failure, even minor defects, would serve to 
accumulate the basic data from which this type of 
information could be extracted. We have already 
alluded to the difficulties which lie in the way, and 
of these, cost is perhaps the most serious, and to it 
we must add the doubt present in the minds of 
many practical men whether even detailed and 
expensive investigation can definitely establish 
the causes of failure. So far as the latter point is 
concerned, while modern methods of investiga- 
tion undoubtedly go a long way towards clearing 
up causes of failure or at least of eliminating the 
greater number of possible causes in any given case, 
the full and detailed clearing up of individual cases 
is not essential for the purpose under discussion. 
An accurate and complete record of the deter- 
minable facts, including the details of manufac- 
ture, is all that is required. No responsibility or 
blame need be allocated in any given case. The 











is wanted, when properly co-ordinated and analysed 
to yield a wealth of valuable information. . 
The question of cost is the most serious difficulty. 
The cost of thorough investigation at competent 
hands is undeniably high ; so high, indeed, that 
nearly always for an individual user and frequently 
for the manufacturer, it is “‘ more than the case 
is worth.” The cost of determining the cause of 
failure of a broken motor car axle, for example, is 
considerably greater than the cost of a new axle. 
But the point we wish to make is that it is the 
information obtainable from the collection of 
numerous cases that is of very great value, not 
only to the individual manufacturer whose product 
may be immediately concerned, but to engineering 
progress generally. And there perhaps lies the key 
to the solution of the problem. What is to be of 
benefit to all should obviously be done in some 
co-operative fashion at the cost of all. Distributed 
in this way, the cost of investigating failures would 
become a small matter. In the hands of a suitably 
chosen committee of experts, whether under the 
auspices of one of our great technical institutions 
or of a trade or research association, there would be 
no question as to the competence and impartiality 
of the investigators employed to study the cases 
submitted. There need be no publicity, particu- 
| larly in regard to the names of makers of objects 
| that had failed, as the whole purpose of the work 
| would be served by publishing, from time to time, 
|a sort of statistical analysis of various causes of 
| failure, and more detailed descriptions of typical 











| or specially important or instructive cases, always 
carefully avoiding anything that could possibly 
| damage individual business interests. We would 
}urge that results of inestimable value could be 
obtained by systematic investigation of this kind. 
Is it too much to hope that some competent body 
—perhaps one of the engineering or metallurgical 
institutes—can be persuaded to take the matter 
up? There would certainly be a good deal of 
inertia or even opposition to be overcome at first, 
but once begun, the work would grow and receive 
increasing support as its really fundamental value 
came to be appreciated. 
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The Conversion of Coal into Oils. By Franz FiscuHer. 

Translated by Dr. Lesstnc. London: Ernest Benn, 

td. 36s. net. 

Amonest the number of research workers on coal in 
different parts of the world, and those who have kept in 
touch with the investigation of its constitution and pro- 
ducts, there can be no lack of appreciation of the value 
of the work which has emanated from the Kaiser- 
Wilhelm Institut fiir Kohlenforschung, at Miilheim- 
Ruhr. The director of these researches, Dr. Franz 
Fischer, states that the object of the treatise which 
lies before us is to outline the possibilities which the 
researches of the last decade have opened up, amongst 
which his own work,** planned and arranged to explore 
all avenues which lead from coal to oil,”’ will always 
rank highly. 

Dr. Lessing, in a Foreword, explains that the object 
of the translation has been to present a review of the 
whole problem of the conversion of coal into liquid 
compounds, based chiefly on the researches of Fischer 
and his colleagues, since, though Englishchemists and 
technologists are familiar with most of this work, 
their knowledge has been gained mainly from 
abstracts. 

After a study of the book, one is strongly inclined 
to question the advisability of including in such a 
treatise minute details of laboratory experiments. 
Records such as “two tubes, each charged with 
0.8 gram of coal, 0.8 gram of red phosphorus, and 
3 c.c. of hydriodic acid (1.7 spec. grav.), were heated 
to 200 deg. Cent. for 12 hours,” &c. &c., are necessary 
in a laboratory note-book. They may be useful in a 
scientific paper, although many suffer from over- 
detail, but they certainly do not add to the value or 
clearness of a treatise. Frequently, one cannot see 
the wood for the trees. If research workers are 
interested sufficiently in any particular line of work 
they will not permit themselves to be dependent on a 
treatise for detail, but will naturally turn to the 
original papers. To others, the description of numbers 
of experiments, successful and unsuccessful, only 
serves to confuse deductions. ; 

The scientific knowledge of coal and its multi- 
tudinous distillation products obtained under all 
varying conditions of temperature, type of plant, &c., 
is fundamental to progress in the more scientific 
utilisation of coal. These problems Fischer’s book 
deals with adequately. There is, however, the pre- 
dominant economic side of the problem. On this 
the final issue of ‘‘ oil’? production from coal rests. 
An almost complete lack of proportion and technical 
knowledge has characterised the recent writings and 








full data referring to many cases of failure collected 
over a wide range of makers and users are all that 


utterances of some editors, politicians, labour leaders 


even the very rudiments of the economic side cannot 
be discussed. Mention is justified only as a caution 
on the too ready acceptance of the view that because 
modern research by Fischer and others has demon. 
strated that coal can be made to yield “ oils,” as 
distinct from tars, there is any immediate promise 
that it will be a commercial proposition to treat more 
than a fraction of additional coal—above that used 
in gas production and coke ovens—whilst the output 
of crude petroleum is maintained at anything like 
its present level. 

It is pointed out in the Introduction that expan. 
sion of coking plants is dependent on the demand fo: 
metallurgical coke, and of gas undertakings 
increased gas consumption. The former would mean 
in this country a revival of the prosperity of th: 
iron and steel trades, which revival is dependent on 
a great reduction in coal prices. Gas consumption 
will doubtless steadily increase, but the additiona! 
yield of gas tar is not going to affect appreciably thy 
liquid fuel supply. All expansion schemes with thi 
objective lie in the direction of low-temperatur 
carbonisation, or possibly the Bergius process 
bituminous coal in this country and brown coal on 
the Continent and in the Colonies being the ray 
materials. It is these processes which form the basi 
of Fischer's researches and treatise, together with th: 
fundamental question of the economic use of the coker 
residue. 

The book is divided into five sections. 
constitute Chapter I., and touch upon the extractioy 
of coal by solvents. Chapter Il. forms the main 
portion of the book and deals with the composition 
production and working up of “ primary tar.” Th: 
hydrogenation of coal,&c., is dealt with in Chapter II1., 
and the next chapter deals with the very important 
synthetic processes for the formation of liquid pro 
ducts from gases, such as carbon monoxide anc 
hydrogen, some of which are already in successfu 
operation. A very short chapter (V.) deals, on fiv: 
pages, with the production of hydrocarbons from 
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carbides. There is also a short appendix by thy 
translator, the first section of which is headed 
““Recent Developments in Low-temperature Ca: 


bonisation."” The title is somewhat ambitious, fo: 
only the Parker plant at Barnsley and the Maclaurin 
plant at Dalmarnock are described. The succeeding 
section gives an excellent description of the trans- 
lator’s process for the continuous precipitation ot 
pitch from tar by the addition of petroleum spirit, 
the benzol and toluol being first removed from the 
tar by topping. The development of this process 
will be watched with very great interest, and for 
tunately, an experimental unit has been installed 
at H.M. Fuel Research Station, Greenwich. It 
well known that petroleum oils and tars cannot be 
blended to form fuels without troublesome pre 
cipitation of pitch occurring. Lessing has made this 
the basis of his continuous process, whereby a tar 
oil is obtained miscible with petroleum oils in any 
proportion ; and it is suggested that such a pre- 
liminary precipitation of the already existent pitch 
in tar might advantageously precede the ordinary 
distillation of coal tar. 


As already mentioned, Chapter II. forms the main 
portion of the book, extending to over 150 pages 
First, the composition of “ primary tar’ is compre 
hensively dealt with, and next follows a section on its 
commercial production. It is pointed out that this 
has by no means assumed final shape, but is still in a 
state of development. Some stress is laid upon the 
possibilities of fractional condensation of the oils, 
which is hardly possible with intermittent processes, 
because of the varying nature of the products at 
different stages, and in processes where the vapours 
are largely diluted with non-condensable gases is 
very difficult. With continuous low-temperature 
carbonisation, where the vapours are in relatively 
high concentration, the author considers the con- 
ditions more favourable, and the process should be 
more economical, “* if it is able to supply four finished 
products (pitch, viscous oils, fuel oils and benzine), 
instead of an emulsion of oil, dust and water, which 
must subsequently be worked up at additional cost, 
as is still frequently the case.’ It must be admitted 
that emulsions have not been uncommon. The 
next section of the same chapter deals at length with 
the utilisation and working up of primary tar. It 
is pointed out that the higher boiling constituents 
comprising the highly viscous and unstable lubricat- 
ing oils are easily decomposed by heat. This de- 
composition considerably affects the fractions dis- 
tilling between the benzine (naphtha) fraction and the 
viscous oils boiling above 300 deg. Of particular 
interest is the production of lubricating oils from coal, 
and it was generally known that during the war 
Germany was forced to have recourse to this source 
for such oils. An interesting description is given of 
the high-vacuum distillation plant for brown coal 
at the works of the Deutsche Erdél A.G., at Rositz. 
It is stated that the brown coal tar lubricating oils 
have done a great deal towards reducing the imports 
of lubricating oils into Germany, though as regards 
lubricating power, purity, smell and cold point, they 
are not quite equal to the corresponding petroleum 
products. Gluud is quoted to the effect that “ very 
discordant opinions are held by practical men regard- 
ing the lubricating oil obtained from primary tar. 
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and even scientists on the problem, but in this notice 


The responsibility for failures is mostly ascribed to 














Sepr. 18, 1925 





THE ENGINEER 


299 











the tar, but should more properly be placed upon the 
distiller.” Fischer, on the other hand, considers that 
many of the original tars are not true low-tempera- 
ture products, but have been partly dehydrogenated 
during production. 

The middle fractions of low-temperature tars are 
characterised by a high percentage of tar acids 
phenols, &c.), often 50 per cent. They lower the 
calorific value and have other disadvantages. The 
effect of high percentages in Diesel fuels has not been 
properly determined. These tar acids present a 
problem which will have to be solved in connection 
with low-temperature tars. Recovery by the ordinary 
method of soda washing the author considers too 
expensive, and experiments are described for their 
removal by water at high temperatures under pres- 
sure. It is claimed that this process offers a com- 
mercial means of reducing the phenolic content of 
tar fuel oils sufficiently for their utilisation as motor 
fuels. Closely connected with their removal is the 
question of their economic utilisation. If low-tem- 
perature carbonisation develops on any scale, it is 
hardly likely that the market will absorb the large 
quantity of tar acids. This problem the author 
considers at some length; it certainly merits it. 
Experiments are described for their conversion into 
henzol, toluol, &c., by oxygen elimination, passage 
with hydrogen through tinned iron pipes being claimed 
to effect the almost theoretical conversion of the lower 
phenols into benzene hydrocarbons. Subsequently, 
it was established that an artificially produced iron 
sulphide scale in the reaction tubes was a satisfactory 
protection, and that cheaper gases than hydrogen- 
water-gas or coal-gas could be used, but gave poorer 
results. If such a can worked com- 
mercially it will prove of considerable value in con- 
nection with low-temperature carbonisation. 

Semi-coke, which from the point of view of oil 
production is a by-product, although necessarily the 
main product of carbonisation, calls for special con- 
sideration. Its economic disposal is essential to all 
the oil production schemes. The product from suit- 
able types of coal would find its natural application as 
smokeless fuel; the utilisation of other semi-coked 
material, unsuitable for use in this way, Fischer 
considers can best be achieved by use as powdered 
fuel or by gasification to water gas or producer gas. 
The important of nitrogen recovery is 
dependent upon gasification, but of more immediate 
interest from the point of view of oil production from 
coal is the possibility opened out, largely as the result 
of the work of Fischer and his colleagues, of producing 
synthetic liquid fuels from water gas, the carbon 
monoxide and hydrogen being caused to react by 
catalysts at high pressures. Methyl alcohol is already 
produced in considerable quantities in this way, and 
many patents have been granted for the production 
of synthetic products. Under suitable conditions the 
liquid products separate into two layers, an aqueous 
one containing organic acids, alcohols, &c., and an 
oily layer of complex character, which has been 
termed “Synthol.”” It has a specific gravity of 
0.8289 (30/4 deg.), a gross calorific value of 8200 
calories per kilogramme, and almost 90 per cent. 
distils below 200 deg. Cent. Sufficient has been made 
for road tests with a motor cycle, synthol being used 
and benzol-synthol and _ benzol—alcohol 
synthol mixtures. By heating in an autoclave de- 
hydration occurs and a mixture of hydrocarbons of 
pronounced petroleum smell is obtained. 

The author recognises that much further work will 
be needed before the technical production and manu- 
facture of synthol is so far improved as to reach the 
economic stage. It suggests what may be regarded 
as the ideal cycle in the conversion of coal into oils 

excluding the Bergius process, dealt with at some 
length in the treatise—which would be, first, the 
production of primary tar, which would be worked 
up into motor spirits, Diesel oils, possibly lubricants ; 
and then the gasification of the coke to produce water- 
gas, from which alcohols, synthol, &c., would be 
manufactured. 

It is impossible to touch upon more than a few 
selected subjects in a review of such a comprehensive 
treatise, but in spite of perhaps the over-detail 
frequently noted, Fischer's treatise is a valuable con- 
tribution to the fast-growing literature on low-tem- 
perature carbonisation. Great credit must be given 
to Dr. Lessing for the admirable translation which he 
has achieved. 
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Practical Water-yower Engineering. By Wm1i1am T. 
Taytor, M. Inst. C.E., M. Am. Soc. C.E., M.1.E.E., 
Fellow Amer. 1.E.E. London: Crosby Lockwood 
and Son. Price 36s. net. 

IN his sub-title the author describes his hook as “a 

treatment of technical and commercial factors ; with 

special reference to field work involving study of 
stream flow, pondage capacity, developed water- 
ways, power transmission lines, &c. &c."’ The 
effective scope of the work is best indicated by making 

a clear distinction between, on the one hand, the elec- 

trical and commercial matters with which the author 

deals in an authoritative and convincing manner, 
and, on the other hand, the civil engineering aspects 
of the subject, with which he fails to deal usefully. 

On taking up the book, the reader should first study 

the opening page of Chapter IV., where Mr. Taylor 

explains that he regards it as a typical arrangement 


‘ 


that the duties of the electrical engineer “* commence 
at the watershed,”’ while he, or his company, “ buys 
the temporary services of a purely civil engineer to 
design and build the dam, hydraulic works, buildings 
and similar structures, in like manner the services of a 
hydraulic or mechanical engineer are obtained to 
put in the turbines and penstocks, &c. .” The 
significance of this passage is here insisted on, since 
it not only indicates the author’s attitude towards 
the problems as a group, but also explains the weak- 
ness of the book on the civil engineering side, includ- 
ing the failure adequately to present the problems of 
run-off, evaporation and so forth; subjects with 
which the author makes very heavy weather. 

In the first chapter a very good account is given of 
the present stage of development of water power, and 
the author’s treatment, generally, of the financial 
and administrative sides of the subject deserves close 
attention. Specific criticisms of the chapter on 
“Catchment, Rainfall and Run-off” are that no 
proper distinction is made between data of local 
application and data of general application, especially 
in the tables ; that statements relating to most points 
are made with undue assurance; and that the dis- 
cussion of rainfall is rambling and unimportant. 
Many engineers will agree with most of the views 
expressed regarding the influence of forests in in- 
creasing rainfall, but some recklessness of statement is 
exemplified by the inclusion of hail as an item of 
increased precipitation. Eight methods of calcula- 
tion “applicable to the determination of probable 
run-off’ are given, without discussion, and eleven 
methods proposed “‘to express the relationship 
between rainfall and run-off, or the run-off itself,” 
again without discussion, and without making any 
distinction between those relating to annual run-offs 
and those for estimating the peaks of flood dis- 
charges. 

On the subject of the selection of water power sites, 
valuable advice is given, as regards both the matter 
as a whole and specific points of leading importance. 
Mr. Taylor writes as one who has had primary respon- 
sibility, giving useful advice to those similarly charged, 
and he conveys very well a sense of the significance 
of the interdependence of the natural features, the 
engineering designs, the conditions as regards disposal 
of the power, and finance. The subject of “ Storage 
and Pondage’”’ is unequally treated, pondage being 
usefully discussed with good, practical examples, 
while storage is feebly presented, many of the matters 
relating to reservoirs and the study of reservoir 
capacities failing to receive any consideration. Mr. 
Taylor has, very justifiably, decided that the subject 
of dam design cannot be included in the scope of this 
book, though, unaccountably, he devotes a couple 
of pages to the “ mention of a few basic principles.”’ 
He furnishes a fair selection from the usual data 
relating to stream flow, with a sufficiency of discus- 
sion and explanation, except, perhaps, as regards 
the actual application of an empirical formula. A 
serious omission is the lack of matter relating to 
probable maximum floods. 

Gravity conduits and pipe lines are usefully dis- 
cussed, the former briefly, the latter much more fully, 
with several good diagrams. The subject of hydraulic 
losses at the installation is dealt with ably, the dis- 
cussion of automatically controlled plants is excellent, 
and the handling of * Reporting on a Water Power 
Project ” is likely to impress the reader with the great 
importance of a combination of imagination and 
administrative skill in the mental equipment of the 
leading personality connected with a complicated 
project for utilising water-power transmission at high 
voltage. Power transmission line calculations, and 
the economics of overhead transmission are very well 
presented in three consecutive chapters, and, in spite 
of the weakness of the book on the civil engineering 
side, it is one of real merit and of outstanding im- 
portance to those civil engineers who hold the chief 
responsibility in the carrying out of a water power 
project. 


Fair Winds and Foul: A Narrative of Daily Life 
Aboard an American Clipper Ship. By FREDERICK 
PerRRY. Londomw: Martin Hopkinson and Co., 
Ltd. 10s. 6d. net. 


Frew people have enjoyed a worse reputation in the 
past than the mate of an American Clipper—the 
“Yankee Hell Ship” of forecastle fame—who was 
connected inseparably with “‘ hazing ’’ and “‘ belay- 
ing pin soup,” not to mention a playful delight in 
revolver practice with a man on a topsail yard for 
his target. That, at all events, is the impression one 
receives from the books on sailing ship-life written 
from the point of view of the man before the mast. 
To those, therefore, who have studied sailing-ship 
conditions, Mr. Perry’s book will shed a new light 
on @ question that has up to the present been some- 
what one-sided. It is the story of several sea voyages 
in which the mate—or, as he puts it himself, ‘‘ the 
general manager, auditor, superintendent, humorist, 
blasphemer, sailing-master, official log-keeper, work- 
creator and sleep-destroyer ’’—states quite clearly and 
without any sort of varnish his side of the question. 
He does not pretend to have been angelic in his 
dealings with his men, and he is not afraid to record 
occasions on which he resorted to blasphemy and a 








heavy fist in the cause of discipline. And you have 











only to study the types of men who went to make up 
the crews of these ships to realise that the mate had 
to be much more than the “ sailing-master and 
official log-keeper ” if he was to retain any sort of 
authority over them. These men, of the roughest 
type imaginable and of every nation and colour, 
understood no authority other than that of brute 
strength. 

** Fair Winds and Foul ”’ is a book full from cover 
to cover of almost every incident that might fall to 
the lot of a seaman, and, thanks to the detailed 
description of an American Clipper Ship, given in 
the first chapters, the veriest landlubber will find no 
difficulty in following the narrative. There are 
doldrums and storms, trade winds and squalls, lives 
lost and lives miraculously saved. There are mutiny 
and bloodshed, battles with the “stone wall”’ of 
the Horn, and the horrors of shipwreck, thirst and 
scurvy. There are sailor superstitions, and mysteries 
that only Davy Jones could explain. 

To those who love the sea and truly regret the 
passing of sail, this book will undoubtedly appeal. 


SHORT NOTICES. 


The Electrical Industry in France. London: British 
Electrical and Allied Manufacturers’ Association. Price 
6d. net.—The possibility of French industrialists de- 
veloping a strong export policy within the next few years 
has led the British Electrical and Allied Manufacturers 
Association to compile this publication, with a view to 
determining the present industrial situation in France and 
its hearing on competition from that country. In view of 
the fact, however, that France is still an important market 
for British electrical goods, and especially heavy plant, 
the total value of this market, as at present constituted, is 
considered. The publication indicates the main lines on 
which electrical development has taken place, and surveys 
the economic industrial progress. Among the conclusions 
arrived at are that France is one of our greatest potential 
competitors, not only in Europe but also in Japan and 
South America. Through low wages, low material costs, 
and low taxation, which is roughly 40 per cent. of the 
taxation paid by British firms, the French industrialist 
can quote prices 30 per cent. below the British price, and 
yet have the same margin of profit. The greatest danger 
facing French industry lies, however, in the immense work 
of deflation that must be carried out if financial stability 
is to be restored in France, and it is difficult to see, the 
compilers of this publication state, how a period of trade 
depression is to be avoided in the near future. The elec- 
trical industry, however, through railway electrification 
and through the projected extensions of generating plant, 
will have a fairly sound demand for many years to come, 
but its expansion can only take place rapidly through 
development of exports, and the formation of a strong 
export policy may be expected. 


2s. 


Electricity and the Structure of Matter. By L. Southerns, 
M.A., B.Se. London : Oxford University Press. 1925.— 
This little volume is clearly intended for non-technical 
readers. The first portion of it is devoted to a general 
survey of the philosophy of electricity and magnetism, 
which serves as an introduction to the second portion, 
in which we find chapters on Radio-activity, Atomic Archi- 
tecture, Electro-magnetic Waves and Atomic Aggregates. 
Mr. Southerns has fulfilled his intention admirably. His 
treatment of a difficult matter is lucid throughout, and no 
one, having some slight acquaintance with scientific 
method, should have any difficulty in following his descrip- 
tions, illustrations and arguments. His volume may be 
recommended to all those who desire to learn something 
of the latest theories of the constitution of matter, yet have 
not the ability or the time to study more profound works. 


Steam Boilers. By R. D. Munro and G. Ness. London : 
Charles Griffin and Co. 1925. 10s. 6d.—This is the sixth 
edition of this useful little book, and it is considerably 
larger than the previous issues. All kinds of boilers are 
dealt with from the point of view of both design and main- 
tenance, but principally the former. Vertical boilers 
receive special attention in the new edition, and in this 
connection the authors express views as to the inadvisa- 
bility of using welded joints for the shells and fire-boxes 
of such boilers, and on the relative merits of flanging and 
foundation rings for the attachment of the two parts. A 
new chapter, added at the end of the book, deals with 
brick and steel chimneys. 


BOOKS RECEIVED. 

A Crystal Age. By W. H. Hudson. London : 
worth and Company, 3, Henrietta-street, W.C. 2. 
3s. 6d. net. 

Words and Idioms. By L. Pearsall Smith. 
Constable and Co., Ltd., 10, Orange-street, W.C. 2. 
7s. 6d. net. 

Prospectus of University Courses in the Municipal College 
of Technology, Manchester. Session 1925-1926. Man- 
chester : The College of Technology. 
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Proceedings of the Rugby Engineering Society. Volume 
XVIII. Session 1923-1924. Rugby: The Rugby Engi- 
neering Society. Price 10s. 6d. net. 

Report on the Trade and Industry of Persia. By K. H. 
Hadow. London : H.M. Stationery Office, Adastral House, 
Kingsway, W.C. 2. Price Is. 6d. net. 

Proceedings of the American Society of Civil Engineers. 
September, 1925. New York: The American Society of 
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Traction and Power Distribution ; Volume II., Manufac. 
ture, Design and Laboratory Work ; Volume III., Radio 
Engineering. Planned and edited by E. B. Wedmore. 
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Ill. by J. H. Reyner. London: Ernest Benn, Ltd., 8, 
Bouverie-street, E.C, 4, 
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The Chinese Problem. 


‘THE two communications which follow will be read 


with interest. 


two correspondents are somewhat at variance, but 
they are, for that reason, the more instructive as they 
reflect accurately the actual division of opinion which 
Both authors 
Professor Middleton Smith 
has contributed many articles to our columns, and 
letters from our Peking correspondent have appeared 
It is unnecessary perhaps to 
add that both men are well known in engineering 


exists in China at the present time. 
are known to our readers. 


from time to time. 
circles in China. 


rHE LABOUR TROUBLES IN CHINA. 


By ©. A. MIDDLETON SMITH, M.Se., M.I. Mech, E., Taikoo 
Professor of Engineering in the University of Hong Kong. 
July 24th. 

For nine weeks there has existed in China a state 
of affairs which must be unparalleled in the history of 
the world. It has been caused by many influences, 
but one aspect of the situation-is of great interest to 
engineers all over the world. For the Bolshevik 
agents who have worked so mysteriously and without 
scruple have made a most bitter attack upon applied 
science in China. 

It so happened that the writer reached Shanghai 
the day after the first riot at the end of May. He 
travelled along to Peking to find that unique city 
in a state of turmoil caused by anti-foreign demon- 
strations. He returned to Hong Kong to find that 
the so-called “strike ’’ had spread to this British 
Colony. 

The organisation of labour in China is no new thing 
for the Guild system has been in operation for cen- 
turies. Until after the Great War in Europe the Guilds 
were always more like friendly societies. An attempt 
was made in recent years to capture all labour guilds 
in China, and to make them into centres of extreme 
radical or Bolshevik propaganda. The present crisis 
proves that this effect was to some extent successful. 

THe Ovut-oF-WorRK GRADUATES. 

What has impressed the writer more than anything 
during his thirteen years of residence in the Far East, 
has been the difficulty of finding a niche in his own 
country for the Chinese graduate educated in America 
or Europe. Just at present education is not a popular 
subject of discussion amongst Europeans residents 
in China, for they believe that it is responsible for all 
the present chaos. Yet,some form of Western educa- 
tion for China was inevitable. It was bound to follow 
in the wake of the steamship, the telegraph and the 
railway. It was impossible to prevent the Chinese 
travelling to other parts of the world, even if anyone 
wanted to do so. When the older generation went 
abroad they were fired. with an ambition that their 
sons should learn the “‘ know how” of all of this 
modern business of transport and applied science. 

Europeans in China, who realised the enormous 
potentialities of the country, have encouraged the 
Chinese to develop the natural resources of that part 
of the world. Missionaries, Government officials 
philanthropists—even merchants —advocated Western 
education for the young Chinese. The University 
of Hong Kong was founded, not at the instigation of 
its present staff, but because of the enthusiasm of 
Sir Frederick Lugard, Governor of this Colony, a Parsee 
merchant resident in Hong Kong, the London firm of 
Messrs. John Swire, Ltd., and various others—mostly 
Chinese and British connected with the trade and 
industry of China. Unashamed and unrepentant, the 
writer confesses that for the best years of his life he 
has attempted to train young Chinese students to 

develop the natural resources of their own country. 

It may be well to mention that China has for cen- 
turies been a large field furrowed by many rebellions. 
This present outbreak is unlike anything else that 
has happened in China, because it is not directed 
primarily against the rulers of the country but against 
all forms of applied science and the capital which is 
necessary for carrying out modern industrial work. 

There might have been a revolt in China in this 
decade even if there had been no Bolshevik agents 
at work. Since the downfall of the Manchu Dynasty 
in 1912, China has been in a state of political chaos. 
The patient workers have been exasperated by the 
misrule of the various War Lords who have taxed 
them and persecuted them. The vast majority of the 
people are patient, industrious and law abiding, and 
they will suffer misrule almost to the ultimate limit. 
Then they revolt. 

The crafty agents of the Soviet have spread through- 
out China the idea that all of the present misrule and 
troubles had been caused by the new Western ideas, 
especially those connected with applied science. They 
have fomented racial passions. Amongst the many 
lies spread by them is the story that foreigners are 
exploiting Chinese labour and making the Chinese 
workers into slaves. In actual fact, the Chinese who 
worked for foreigners are, on the whole, far better 
paid and better treated than those who work for their 
own countrymen. The chauffeur obtains five times 
the wages of the rickshaw puller. Applied science 


always improves the condition of the worker. 
The only real opponents of this vicious Bolshevik 


the present situation, they are undoubtedly respon- 
sible for the continued anti-British propaganda. That 
they are being openly encouraged and financially 


In Canton and in Hong Kong the mechanics’ Guilds 
have been entirely unconverted by these ultra radical 
theories. They have been persecuted in consequence. 
Yet their general attitude makes one believe that the 
real hope for the future of China is not in the official 
class, not even in the merchant class, but in the 
artisans. 


The views which are expressed by our 


THe Boxer Money. 
A cable has just arrived in this Colony giving the 
names of the Committee appointed to make recom- 
mendations for the disposal of the Boxer Indemnity 
Funds. This money is a gift to China from the British 
taxpayer. It is perhaps not surprising that there is 
no representative of applied science on this Com- 
mittee because applied science has always been the 
Cinderella of a British Government. It would be, 
however, as well for the applied science societies and 
the engineering federations to use their influence so 
that something should be done with the money to 
develop the natural resources of China. 
We have been concentrating on the training of what 
are called “‘ Captains of Industry,” and commissioned 
officers in the industrial army in China. We have 
done nothing to train the native artisan or to help 
him rise from the ranks to become a corporal or a 
sergeant. In this crisis the Chinese artisans in South 
China have shown themselves to be law-abiding citizens 
with great common sense. If they are trained to 
understand modern machinery they appreciate its 
value. From time to time the product of western 
engineering works has been sent to China and not 
properly worked. That is not the fault of the Chinese 
artisans. 
A glance at the history of engineering development 
in Great Britain reminds us of the humble origin of 
James Watt, Murdock and other pioneers of applied 
science. One feels that in this vast country of China 
there are similar men but they will be found only 
amongst the working class2s. 
It is difficult to see what will be the end of the 
present crisis in China. The attack on capital and 
the anti-foreign movement must fail. Whether there 
will be a reaction and the pendulum will swing in the 
opposite direction remains to be seen. It has often 
been said that if only the country were properly 
organised and developed China could absorb vast 
quantities of machinery made in Great Britain. It is 
still the greatest potential market in the world for the 
product of engineering factories. If the railway 
system so often made out for China could be put in 
hand to-morrow there would be a great reduction of 
unemployment in Great Britain. If the Chinese 
railways were worked and managed properly, they 
would give good return on the capital expended. 
In times like the present in China, it is easy to 
despair. That is not a mood to be encouraged. For 
all the lying propaganda of the Bolsheviks, the British 
merchant adventurer and the British constructional 
and manufacturing engineers have done great work in 
this pert of the world. 
Hong Kong itself is a monument to British enter- 
prise, British engineering skill, and the amazinz 
industry of the Chinese working classes. At tims 
we think that the people in Great Britain do not care 
very much what happons in the Far East. There 
must be some, who, for all the cheap sneers of cynics, 
believe in the “ white man’s burden.’ Engineers, 
because of their practical outlook, usually believe in 
it more than any other class of mon. They may be 
persuaded to use their influence wherever possible so 
that there. shall be no neglect of opportunities to 
develop the natural resources of China and so provid> 
work for the engineering factory of Great Britain. 
The country that will benefit most of all will be China. 
The appalling poverty to be seen in the native cities, 
the bad sanitation, the waste of human effort, would 
make any engineer long to provide more efficient 
methods in China. 
In actual fact there are many engineering works in 
the Far East which have been a great blessing to the 
people affected by them. The late Sir Maurice Fitz 
Maurice once told the writer, during his visit to Hong 
Kong, that he was amazed at the variety and magni- 
tude of engineering work in this Colony. It is a 
pattern for the rest of China. It is not an idle boast 
to say that engineering work confers a great benefit 
on any country that is affected by it. We must 
believe in our work or it is hollow mockery to carry on. 


THE SITUATION IN CHINA. 
(From our Peking Correspondent.) 


August 7th. 

It has been a source of great satisfaction to all 
Britons in China to find that in spite of all troubles in 
Europe, our Government has found time to take more 
than a casual interest in the recent unrest that has 
shaken this country to its very foundations. 

Your correspondent has on former occasions ex- 
pressed his fears on the dangers of Westernising tho 
Chinese student and the troubles that we have been 
experiencing since the beginning of June too clearly 
prove that there is something radically wrong with 
the present system of education in this country. 
Whilst one cannot blame the students entirely for 





creed in China have been the Chinese mechanics. 





supported by the Soviet Embassy here is well known. 


A great deal has been written in the Press about 
foreign Imperialism and unequal treaties, and it has 
been the Soviet policy to encourage such propaganda. 
This, however, is only the result of the Shanghai 
incident ; the cause of that unhappy affair cannot 
be directly traced to Soviet intrigue alone. 

Since the revolution in 1911 this country has ha: 
almost an annual Civil War, and during the past 
seven or eight years practically every province has 
been infested with bandits, who roam about t}y 
country pillaging and looting at will. The combina 
tion of these two conditions has brought about 
state of unrest 
find an outlet in some form or another. 
arrived when some Chinese strikers attacked 
Japanese factory and one of them was kille:| 
Then followed the demonstration by the students ©, 
May 30th, as a protest against the killing of a strik 
a few days previously. At this demonstration seve 
of the students were arrested, and taken to the no 
famous Nanking-road Police Station. Subsequent 
the demonstrators attempted to raid the station, an 
rescue their fellow-students, and it was at this jun 
ture that the inspector of police, considering | 
station was in danger, particularly as there were a 
inside, gave the order to fire. Naturally, there 
at the time, and still is, a great divergence of opini 
as to whether the inspector was justified in givin 
the order to fire at that moment, and to attempt 
arrive at how the ultimate result of this incident w 
affect our trade here, it is well to study seriously t 
Chinese point of view of the incident as well as ou 
own. When I say the Chinese point of view, | 
not referring to the agitators, propagandists, 
the Chinese Press. The last has been particula: 
virulent, and there is scarcely a Chinese newspap 
that has given anything like a true account of t 
Shanghai tragedy. I have in mind the sound Chin 
man, politician, and most of the leading milita 
authorities. At the outset it must be admitted that 
the Chinese have a very serious grievance agains! 
the International Municipal Council in Shanghai o 
account of the refusal of that body to allow the Chine 
to have any voice in the management and admini- 
tration of the Settlement, in spite of the fact that the: 
are over one million Chinese who pay rates and taxes 
within that territory. The Chinese have been clamou: 
ing for this right for many years, and the most they 
could obtain was an agreement that they could 
appoint an Advisory Council, consisting entirely 
Chinese, who would be consulted from time to tim 
by the Municipal Council. Needless to say, 
Chinese were highly indignant over this method oi 
“ settlement ’’ which was made two years ago. It 
must be remembered that on the British Municipa 
Council in Tientsin the Chinese have had a seat, with a 
vote, on the Council, by agreement, for many year; 
and they are perfectly satisfied, and have not raise:| 
the question of representation in proportion to th» 
rates they pay. Also the Chinese on their owa initia 
tive have invited foreign co-operation in the propor- 
tion of 50 per cent. on the Councils that they have 
established to administer the majority of the con 
cessions formerly owned by Germany, Austria and 
Russia, and which have now been returned to 
China. 

Outside of Shanghai it is doubtful whether there 
is a single foreigner who is in sympathy with the 
attitude of the Municipal Council in Shanghai on 
this point of representation, and it is to be hoped that 
the foreign Powers—particularly Great Britain —will 
insist upon a fair settlement of this vexed question 
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A just settlement of it will go a_long way 
towards the re-establishment of friendly relations 


between China and Great Britain. Almost equally 
important is a fair settlement of the incidents of 
May 30th and June Ist. It must be borne in mind 
that prices and terms of payment being fairly equal, 
the Chinese generally prefer to do business with 
British firms ; they know they will get a square deal, 
and the goods will be up to sample. These facts are 
indisputable and therefore emphasiss how important 
it is to maintain the reputation we enjoy by giving 
the Chinese a square deal on this Shanghai affair. 
By doing this we shall offset some of the vile pro 
paganda that is being directed against us by the 
Soviets in this country. A serious aspect of this 
boycott is that it is being waged solely against the 
British on the grounds that the majority of the 
Shanghai Council are British, and that the police 
force is administrated exclusively by British officers. 
The police force is entirely under the Council, the 
chairman of which is an American, and the fact that 
none of the councillors have resigned, only shows 
that the responsibility would in the ordinary way 
rest upon those Powers administering the Settlement, 
and not upon Great Britain alone. This is where the 
Soviet devilry has entered upon the scene. They are 
out to inflict the greatest possible damage to our 
prestige in the Far East, and so long as the Chinese 
think we are not “‘ playing the game,”’ so long will the 
Bolsheviks succeed in their propaganda. The Soviets 
have been exceedingly clever in their methods in 
China. They have seldom, if ever, initiated a par- 
ticular form of propaganda; they usually take 
advantage of a situation already created betweon 
China and a foreign Power, and then back China 
irrespective of which Power is concerned. So far, the 
best medium they have found is the student. The 
student in China is a factor to be reckoned with, 
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even from the Chinese point of view. 


demonstrations in Peking recently the 


At one of the 
students 


raided the Foreign Office, and damaged a good deal 


of furniture, but not a single student was arrested. 








Hydro-Electric Scheme for 
Palestine. 


Havinea regard to the fact that the Dead Sea lies 
me 1300ft. the level of the Mediterranean, 
veral proposals have been put forward from time 
time for the production of electrical energy by 
llowing water from the latter to flow into the former. 


below 


rhe latest suggestion comes from a Frenchman, 
Monsieur Imbeaux, Ingéniéur en Chef des Ponts et 


(Chaussées, who describes his scheme in an article, 

vhich appeared in a recent issue of our contemporary, 
Génie Civil, and from which the following and the 
ustrations which accompany it have been taken. 

At the present time the 


j 


The idea is quite simple. 


vaporation from the surface of the Dead Sea, which | 


= a water area of about 926 square kilometres more 
an balances the inflow of the river Jordan, which 
iuken as being, on the average, 70 cubic metres, or 


15,400 gallons per second, say, 1,186,560,000 gallons | 


el day. As a matter of fact, the flow is occasionally 


onsiderably more than that, as flood marks on the 


bank of the Sea indicate, but the water always reverts | 


to approximately the same level, namely, 394 m. 
ay, 1292ft. Now, while the sides 
ot the Valley of the Jordan rise steeply up from the 
r channel, the slope of the land from the West 
Bank to the Mediterranean Sea 

ight and gradual. 

Monsieur Imbeaux points out that there is a site 
near the ancient City of Jezreel, : 
35.6 kiloms., 22 


say, 22 
and near the junction of the Valleys of the Nahr el 


below sea level. 


rive 


is comparatively 


Moukattah and the Nahr Djaloud, where a reservoir | 
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PALESTINE HYDRO-ELECTRIC SCHEME 


could be built at a height of 80m. above sea level. 
By means of a tunnel about 3 kiloms. long, water 
could be led from that reservoir to a forebay imme- 
diately above the valley of the Nahr Djaloud—a 
tributary of the Jordan—which forebay would stand 
at an elevation of 78 m. above sea level. The supply 
canal leading from the reservoir to the forebay would 
be about 28.6 kiloms. long and would be given a 
slope of only 0.05 m. per kilometre, so that it could 
be used for navigation. 

The proposal is to form an enlarged port at Haifa, 
which could be entered by sea-going vessels, and to 
construct series of eight locks between sea level 
and the reservoir. These locks would have an aver- 
age of 10 metres, and at each of them there 
would be electrically-operated pumps, so that sea 
water. might be lifted into the reservoir and be em- 
ployed not only for the production of electrical energy 
hy allowing it to flow through turbines into the river, 
but also for providing a navigable waterway from the 
sea right up to just above the Jordan Valley, a distance 
of just over 64 kiloms. At an elevation of 265 m. 
below sea level it is proposed to construct the first 
of two hydro-electric generating stations, the dis- 
charge from which would be into the Nahr Djaloud, 
the available head being 265 -+ 78 343 m. 

Monsieur Imbeaux calculates that, taking the 
annual evaporation from the Dead Sea as representing 
a total depth of 34.m., a volume of 103 cubic metres per 
second could be delivered into it without upsetting the 
existing equilibrium ; more especially as it is proposed 
to use the sweet waters discharged into the Jordan 
from the Sea of Galilee and other streams—or, at any 
rate, a proportion of them—-for irrigation purposes. 
One hundred cubie metres per second acting through 


a 


rise 


und at a distance of | 
miles from the port of Haifa, | 








an available head of 343 m. represents a theoretical 





water horse-power of approximately 450,000. At 80 per 
cent. efficiency that would mean 360,000 horse-power, 
or, say, 268,500 kilowatts. There would remain 
a head of 129 m. between Station No. l and the Dead 
Sea level, which might be utilised in the production 
of further electrical energy. Taking the available 
head as 120 m., that would yield with 100 cubic metres 
of water per second a theoretical horse-power of 
157,488, 80 per cent. of which is 126,000 approximately, 
or, say, 94,500 kilowatts. The total available energy 
developed would therefore be about 268,500 +- 94,500 

363,000 kilowatts. Against that total has to be 
put the power required to lift the water from the 
Mediterranean Sea through a height of 80 m., which 
Monsieur Imbeaux puts at 190,000 horse-power, or, 
142,500 kilowatts. The net available power 
would therefore be, say, 221,000 kilowatts. We have 
used round figures—-Monsieur Imbeaux, working in 


say, 





Navigation Canal 













__ Supply Canal which could serve_ 





burned in a combustion chamber lined with fire-bricks, 
and the gases issuing from a tuyere passed through a 
number of funnel-shaped conduits or injectors, each one 
increasing in size and consequently augmenting the volume 
of induced air until, on leaving the apparatus, the volume 
and velocity were sufficient to create a high propulsive 
effort. The original device was somewhat crude and 
cumbersome, necessitating as it did a combustion chamber 
with oil burner and a large air compressor, but it served to 
demonstrate that it was possible by this system to suppress 
the engine and propeller and to replace petrol by crude oil 
as fuel. The injectors or “‘ trompes "’ having been proved 
a satisfactory expedient, it was found necessary to simplify 
and lighten the general arrangement, and after nearly 

| five years’ experimental work M. Mélot has succeeded in 
evolving a much more practical power generating plant 
which suppresses the fire-brick-lined combustion chamber 
and necessitates only a small and light compressor for 
occasional working. 


The new device consists of a horizontal cylinder, inside 
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metrical units, arrives at a figure of 240,000 available 
kilowatts. That figure could, he remarks, be in- 
creased, if necessary, at some future time, but would 
doubtless suffice for the present need of Palestine, 
for its railways, industries and agriculture. The 
power would be transmitted to Jerusalem, Jaffa, 
Shechem, and Haifa by overhead lines. 

The scheme includes the damming of the Lake of 
Galilee and several streams, and the use of the water 
so held up for irrigation. It is estimated that a total 
of between 70,000 and 100,000 hectares could be 
watered in that way. All the water so employed 
would not find its way into the Dead Sea, but some 
of it would, and it appears unlikely that the whole 
flow of the Jordan would be stopped. Hence an un- 
defined volume of water, in addition to that passing 


through the electric generating stations, would be 








which there are two walls forming a chamber. In each 
wall is a sparking plug for starting the engine with gas 
injected under pressure. There are three series of annular 
ports, the central orifices placing the carburetter into com- 
munication with the chamber, and the end ports being in 
communication with an exhaust pipe converging to the first 
cone of the propulseur. Inside the cylinder is a piston 
which moves freely from one end to the other. It has 
concave faces and sleeves with ports corresponding with 
those in the cylinder. The arrangement constitutes a 
simple type of two-cycle engine working with high com- 
pression. It is started by injecting under pressure the gas 
mixture, which is ignited by one of the sparking plugs. 
The speed of the piston is sufficient to compress the gas 
to the point of auto-ignition and the engine continues to 
run without the compressor and the sparking plugs. 
The piston sleeves are arranged to open the exhaust ports 
at such a point as to ensure the burnt gases entering the 
exhaust pipe at the highest velocity. The average pressure 
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delivered into the basin. It seems probable, however, 
that it would all be evaporated. The whole idea is 
extremely ingenious, and there does not appear to be 
any particular engineering difficulty in the way of 
carrying it out. It would provide Palestine with a 
port which is badly needed, with an internal waterway 
which would be navigable by fair sized craft, and with 
a valuable source of energy, but—no estimate 
given as to what the cost would be. 


is 








Propulseur Trompe for Aeroplanes. 


In our issue of January 16th, 1920, reference was made 
to a new apparatus invented by M. H. F. Mélot for pro- 
pelling aeroplanes with the pressure produced by exhaust 
gases directed in such a way as to create the rapid displace- 
ment of a large volume of air. 


Briefly stated, paraffin was 
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PROPULSEUR TROMPE 


in the exhaust pipe is equal to the average pressure of the 
cycle. As, moreover, the explosion takes place under the 
most favourable conditions, with a compression to the point 
of auto-ignition, it is claimed that the average pressure 
is higher than in an ordinary four-cycle engine. 

The rest of the apparatus has undergone little change. 
The exhaust gases pass from a tuyere through a succession 
of four injectors, each being larger than the preceding one 
and therefore drawing through a larger volume of air, 
which becomes considerable when the burnt gases and air 
pass finally through the large fourth injector. The reaction 
exerted by this mass of gas and air is declared to give to the 
apparatus a satisfactorily high efficiency. To provide for 
the diminishing density of the air at high altitudes it is 
proposed to employ a light compressor. Tests carried 
out with the apparatus are said to have shown that the 
total weight is less than | kilo. per horse-power. So far 
only laboratory tests have been carried out with the 
Mélot Propulseur-Trompe, and we are precluded from giving 
a fuller description of the apparatus pending the com- 
pletion of tests which are now being undertaken by the 
Service Technique de l Aéronautique. 
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The Wireless Exhibition. 


To those familiar with modern wireless apparatus as 
used for the reception of broadcast programmes, the Wire- 
less Exhibition now being held at the Royal Albert Hall, 
and closing on September 23rd, does not present 
anything particularly new. True, there is an excellent 
display of receivers and component parts, but anyone who 
keeps in touch with modern developments by reading the 
wireless journals will not find very much at the Exhibition 
that is unfamiliar. The most noticeable feature is the 
large number of wireless manufacturers that are now 
supplying super-hetrodyne sets, which, of course, were 
originally developed in America. Selectivity and long- 
distance reception are the advantages of these instru- 
ments, but although they will no doubt acquire a fair 
measure of popularity in this country, the more orthodox 
and less expensive receiver will, in our opinion, continue 
to hold its own. Among the firms showing super-hetrodyne 
sets are the British Thomson-Houston Company, the 
General Electric Company, and Burndept Wireless, Ltd. 

The latter firm’s instrument is a very elaborate affair, 
with two frame aerials, one for the normal broadcast wave 
lengths and the other for the longer waves, such as those 
of Daventry and Radio, Paris. Although it has seven 
valves, the controls are really more simple than those of 
some three-valve sets. The General Electric Company's 
super-hetrodyne set, which is designed to receive on wave 
lengths ranging from 200 m. to 3000 m., has eight valves, 
with two stages of low-frequency amplification, which 
enable the set to operate one or more loud speakers. By 
means of a control switch, either or both of these low- 
frequency valves may be brought into use. The British 
Thomson-Houston Company's super-hetrodyne is a 
portable one, weighing only 23 1b., and is entirely self- 
contained. The receiver is finished in leather cloth, and 
is particularly suitable for river and tennis parties. A 
considerable number of the exhibitors are also showing 
component parts for super-hetrodyne sets, such as Radio 
Instruments, Ltd., MeMichael, Ltd., &c. Incidentally, 
the former firm is exhibiting a rather interesting tuner. 
This firm has never favoured the ** plug-in coil ’’ system ot 
tuning, or at any rate we have noticed that most of its 
receivers have tapped coil tuners. The new tuner, shown, 
we believe, for the first time at the present Exhibition, is a 
tuner of this class, and it is designed to cover a wave length 
of from 175 m. to 4000 m., with a variable reaction for the 
entire range. The unit consists of a cylinder composed 
of paxolin wound with double silk-covered wire, and there 
are eight tappings, which are connected to a “‘ dead end ”’ 
switch, fitted on a panel secured to one end of the cylinder. 
A large ebonite dial which has two scales (one indicating 
the tapping points and the other degrees of reaction) is 
supplied with each tuner, and can be used as a drilling 
gauge when fixing the unit to the panel of the receiving set. 
The unit, which may be used in conjunction with a 
.001 mf. condenser, is claimed to offer advantages over the 
system of using separate plug-in aerial and reaction coils. 

At the previous Exhibition a fair number of the receiv- 
ing sets shown had resistance capacity valve couplings, 
but on the present occasion the use of intervalve trans- 
formers appears to be more general. A great many of these 
transformers are on view, and those who contemplate 
building wireless sets have a good opportunity of com- 
paring these transformers as regards price and workman- 
ship, although, of course, distortionless reproduction is 
the main consideration. The British Thomson-Houston 
Company is showing a collection of these transformers 
wound for different ratios to suit the various stages of 
amplification. The Marconi “ Ideal ’’ transformers, which 
in the past we have experienced difficulty in obtaining, are 
apparently now available. At any rate, there is a good 
display of them at the Exhibition. We also observed 
quite a number of well-made frame aerials, some of which 
are being sold at very reasonable prices. 

The high-tension battery problem, which is one of the 
most troublesome problems with which the wireless ex- 
perimenter is faced, is being simplified by the accumulator 
manufacturers who are turning out high - tension 
storage batteries. The Chloride Electrical Storage Com- 
pany has introduced a new accumulator, which should go 
a long way towards overcoming the high-tension battery 
trouble, for when used for wireless or similar work it is 
only necessary to charge it once every six months. It is 
supplied in a dry charged condition, and can be put into 
operation after the cells have been filled with the electro- 
lyte, although a freshening charge should be given during 
the first month. When giving very small discharge cur- 
rents the capacity of the battery is 5000 milliampére hours ; 
the actual duration of the discharge depending, of course, 
on the rate of discharge. Each battery is composed of 
twelve cells in a glass container. Each battery, therefore, 
gives 24 volts, and any desired pressure can, of course, be 
obtained by connecting batteries in series. The normal 
charging current is } ampére. These batteries are not as 
cheap as some that are on the market, but they are con- 
structed on very robust lines, and there is not much doubt, 
we think, that those who use them will find that in the 
long run there is a considerable saving as compared with 
the cost of working with high-tension dry batteries. C. A. 
Vandervell and Co., Ltd., also show a high - tension 
secondary battery which is made up in units giving 60 
volts. Each two-volt cell is in a separate compartment, 
and is secured firmly into the base of the crate with wax. 
With the aid of spring clips various voltages can be obtained 
by tapping different cells. The hardwood crate is painted 
with anti-sulphuric acid paint. 

Those who live in parts where there are no electricity 
supplies and where there are no facilities for charging 
accumulators will be interested in the ‘‘ Super Invicta ” 
primary battery, shown by the Marconiphone Company, 
Ltd. The battery, which is charged with salammoniac, is 
claimed to be capable of giving much heavier currents 
than those which can be obtained from any similar type 
of battery, and after the initial pressure drop the electro- 
motive force is claimed to remain practically constant on 
a given external resistance, provided the size of the cell 
selected is suitable for this resistance. Exceptionally 
large carbon elements are used, and the zine surface 
is also large. An idea of the capabilities of the battery can 
be gathered from the fact that the largest cell has a capacity 





of 500 ampére-hours when discharged at the rate of 1 ampére 
for eight hours daily. The dimensions of this cell are 9}in. 
by 7fin. by 6}in. 

A great deal might be written on the various receiving 
sets, which in many cases are very elaborate and inci- 
dentally somewhat costly. On the other hand, there are re- 
ceivers which have been designed with a view to reducing 
the price without sacrificing efficiency. One of the firms 
showing a receiver of this kind is the Metropolitan-Vickers 
Electrical Company. This receiver is designed on quite 
novel lines; the three valves and all the other gear 
being mounted on a circular base. A reflex circuit with a 
fixed crystal is used. The valves are coupled on the resist- 
ance capacity principle, which, in the opinion of the makers, 
is preferable to the transformer system of coupling, especi- 
ally in connection with the reproduction of bass notes, 
which it is said come through with their richness undiluted. 
A single filament rheostat serves for all the valves; the 
other controls are the main condenser, a Vernier 
condenser in parallel with it, and a reaction control. 
The aerial coil and reaction coil are combined ; the latter, 
of course, is moveable and the complete unit can easily 
be removed and replaced by another unit when it is desired 
to receive on higher wave lengths than those which 
the lower range unit is capable of covering. With the valves 
and accumulators recommended by the makers the set 
ean be used for 35 hours before the accumulator needs re- 
charging. 

Quarterman’s patented gauze earthing device is an 
exhibit worth inspecting by those who have difficulty in 
obtaining a good earth connection. It consists of a copper 
tube of large diameter encased in copper gauze. At the 
top of the tube small holes are drilled. When water reaches 
these holes it trickles down between the gauze and tube, 
and as a large proportion of it is held in suspension a good 
earth connection is made. A copper arrangement at the 


of an existing Marshall engine originally installed fo, 
pumping river water in 1866. This engine, of which w: 
give an illustration on page 296, was considerably altered 
for the purpose. The original pump, just shown on thy 
right of the engraving, was altered from the ram to thy 
double-acting type, and another bucket pump driven ot! 
the end of the crank shaft was added to improve tly 
balance. A secondary crank shaft was geared to the main 
shaft and its crank was used to operate the two bel! 
cranks of a Worthington duplex pump set about 75ft 
down in the well. This engine is still at work and is used 
when the new plant is shut down for cleaning or overhau! 
It works at a steam pressure of 80 Ib. per square inch an«| 
has a cylinder 18}in. in diameter by 48in. stroke. The fly 

wheel is 14ft. 2in. in diameter by Tin. face and is not 

worthy through being a single casting staked on to th 

crank shaft without any machining whatever. It run: 
however, as truly as could be wished. 

The yield of this well was at first from 7000 to 800) 
gallons an hour, but that was increased about thre: 
fold by deepening the bore and lowering the pump to 
217ft. There is also a vertical Davey pump at th. 
waterworks, but it was used only for supplying rive 
water for industrial purposes to Marshall’s works. 

About 1893 it was decided that a more permanent plan‘ 
was required and another bore-hole was started, only 
few yards away, in 1895. Great difficulty was experienced 
in sinking this well, as the tool was lost at a depth of 
725ft. and two years were spent in recovering it. Ultimately 
by the middle of 1900 the hole was completed to a dept! 
of 1515ft. by Ebenezer Timmins and Sons, of Runcorn 
At the time when this bore was sunk it was the deepest 
and largest in the country and is still noteworthy on 
account of its size. 

A set of vertical compound engines and deep well pumps 
was installed to work the new well and was deseribed in 
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FIG. 1— PLAN OF ENGINE HOUSE, GAINSBOROUGH WATERWORKS 


top of the tube collects rain water and so keeps the earth 
connection moist. 

A feature of the Exhibition of no small interest, is the 
display of Mr. Marconi’s apparatus which he used for 
his original wireless experiments. These include the 
original coherer receiver, relay and inker used at Signal 
Hill, Newfoundland, to receive the first Transatlantic wire- 
less signals in December, 1901. The kite employed to 
support the aerial on the same occasion is also shown. 
Other historical exhibits are Mr. Marconi’s multiple gap 
spark discharger, experimental apparatus for tuning, the 
Fleming Cymometer or early wave meter, the first magnetic 
detector used for high-speed reception, multiple tuners, 
one of the first musical spark transmitting discs, and valves 
and tuning condensers of various types. Most of Mr. 
Marconi’s original apparatus was destroyed by fire, but 
a considerable amount of historical apparatus has been 
lent by the Marconi Company to the Science Museum, 
where it is now on view. 








A Deep Bore-hole Pump. 


AtTHouGH for long prior to 1893 the town of Gains- 
borough was supplied with filtered water from the river 
Trent, it was recognised that that water was not satis- 
factory, and it was decided to sink a deep bore-hole to 
tap the water in the underlying sandstone. 


put down the Gainsborough waterworks have been the 
scene of several interesting innovations, and another 
phase has just been entered upon on the commissioning 
of the pumping plant illustrated by the engraving on 
page 296 and by the accompanying drawings. Before, how- 
ever, going on to describe the new machinery it may be of 
interest to give a brief account of the causes which have 
led up to its installation. 

The first bore-hole was started in 1885 and was sunk to 
a depth of 1351ft. 
70ft. of the surface, and the water was pumped by means 


| the crank shaft. 


During the — 
thirty years which have passed since the bore-hole was | 


In it the water rose to within about | 


Tur Enocrveer of March 25th, 1904, and July 29th, 1904. 
Disappointment was, however, experienced from the out 
set. The expected flow of 60,000 gallons an hour could not 
be got from the well and the pump had to be slowed down 
so as to raise only about 30,000 gallons an hour. This 
amount of water served the immediate requirements of 
the town, but much trouble was experienced in keeping 
the engine in running order. Ultimately the whole of 
this machinery was taken out and it has just been replaced 
by the plant we illustrate. 

The new plant, which has been supplied by Marshall, 
Sons and Co., of Gainsborough, comprises a 150 horse- 
power oil engine and a Worthington-Simpson turbine pump 
set at a distance of 290ft. down in the bore-hole, driven by 
means of bevel gearing and a long vertical shaft. 

The engine is of the general type described in Tue 
ENGINEER of November 18th, 1921; but, as will be seen 
from the engraving on page 296, has two cylinders, while 
the fuel pumps are enclosed and are driven directly off 
These engines are, of course, of the hot- 
bulb or semi-Diesel type, with crank case compression, 
The cylinders are 16jin. in diameter by 17in. stroke and 
the normal running speed is 250 revolutions per minute. 
Provision is made for taking the circulating water for the 
cylinder jackets either from the town mains or from the 
river water service. Outside the engine-house a large 
second-hand Lancashire boiler has been installed as a fuel 
tank, and from it an immediate supply is pumped by hand 
into a tank which can be seen in the engraving, fixed on 
brackets on the wall. The oil is led through a small heater 
on the end of the exhaust silencer on its way to the fuel 
pumps. The engine is started with compressed air sup- 
plied by a little 24 horse-power Hamworthy engine and 
compressor. We were told by the man in charge that the 
engine never fails to fire at the first revolution. 

A general arrangement showing the lay-out of the plant 
is given in Fig. 1, and incidentally this plan shows the 
great saving in space which can be effected by employing 
modern high-speed pumping sets, as compared with steam 


| engines. The new plant has been erected in the old engine- 


house and, as will be seen, hardly occupies one-fourth of 
the floor area. The steam plant, which has been super- 
seded, on the other hand, was so large that it filled the 
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engine-room with scarcely any space for walking round. | the whole device is submerged in oil and is water jacketed. 
| Centrifugal force has the effect of sucking in the oil through 


The new bore-hole pump is of the turbine type and 
is illustrated by the sectional drawing, Fig. 2 below. 
it runs at a speed of about 1000 revolutions per minute, 
has an 8in, diameter suction and six impellers in series, 
but is nevertheless easily accommodated in the 30in. bore- 
hole. The pump casings are of cast iron and the impellers 
of phosphor-bronze, about l5in. in diameter. The guide 
vanes also have renewable bronze rings at the leading 
edges, where they are liable to be worn away by grit in 
the water, and the impellers run in rubber-lined gun-metal 
rings where they make joint with the casings. The 
impellers were all very carefully balanced to eliminate 
vibration and are so designed that the weight of the 
moving parts is balanced by the head of water when the 
pump is running. The discharge pipe or rising column, it 
will be seen, is axial and down its centre there runs the 
driving shaft. 

The rising column is of lap-welded wrought iron, 9in. 
in internal diameter by jin. thick, with screwed on flanges 
which were accurately turned up in place. The pipe is in 


Tit. lengths and the various pieces are interchangeable. 








holes in the fixed plate and throwing it out between the 
rubbing faces. When the pump is running normally this 
bearing has no work to do, but it is capable of taking the 
whole weight of the rotating parts, some 2 tons, con- 
tinuously, and must, of course, carry the load until the 
pump gets up to speed so that the water pressure balances 
the weight. 

Above the thrust block there is a flexible coupling and 
then the bevel gearing. The gearing is of the helical type 
with machine-cut teeth and runs in an oil bath. A small 
ball race on the end of the main shaft is used to take up 
the end thrust of the gearing. Between the gear shaft 
and the engine there is another flexible coupling and a 
Cooper friction clutch, so that the engine can be started 
up light. 

The plant has now been running for several months and 
has worked satisfactorily throughout. It has been tested 
officially, and during a run of twelve hours 343,000 gallons 
were pumped against a manometric head of 456ft., or an 
average of 28,583 gallons per hour, when the engine was 
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FIGS. 2 AND 3—-WORTHINGTON - SIMPSON BORE-HOLE PUMP 


It will be readily appreciated that a shaft which is some 
290ft. long and has to transmit over 100 horse-power at 
1000 revolutions per minute must be carefully made and 
supported, and for this reason there is a bearing at each of 
the joints in the rising main. These bearings comprise 
a spider centred in sockets in the pipe flanges and bushed 
with gun-metal. The bushes are fitted with strips of 
lignum vite and the shaft has a gun-metal sleeve at each 
bearing. The shaft is in 7ft. lengths of high-tensile steel 
and each section was ground all over after machining, so 
that it should be in static and dynamic balance. The 
form of the couplings is shown in Fig. 2, from which it will 
be seen that a conical split muff is used to embrace two 
shoulders and two keys which individually carry the 
weight and transmit the torque. 

At the head of the well the shaft is brought out of a bend 
in the rising column through a stuffing-box—see Fig. 3— 
and immediately above there is a thrust bearing. This 
bearing is of the three-plate type, that is to say, there is 
a plate keyed to the shaft and another supported by a 
spherical seating on the pedestal. Between these two 


plates there is a loose disc provided with oil grooves and | particulars. During the time which elapsed between the 


995 


running at 225 revolutions per minute. The head against 
which the pump was working was made up of 288ft. in 
the bore-hole and 146ft. from the engine-house floor to 
the tower tank, while the balance was friction in the rising 
main. In these circumstances the engine consumed 
70} gallons of fuel oil, or 0.2 gallon per 1000 gallons of 
water pumped. The fuel cost specified in the contract 
was 0.85d. per 1000 gallons with oil at £4 10s. per ton, 
and the actual result was 1.02d. with oil at £5 7s. 6d., 
which is almost exactly equivalent. The cost of the 
lubricating oil used was 0.11d. pee 1000 gallons pumped. 
The fuel oil consumption based on brake horse-power was 
0.42 lb. per hour, as against a guarantee of 0.5lb. It 
was found that the pump was capable of delivering 
32,000 gallons an hour, although the vield of the bore-hole 
does not give that amount for long periods, and in normal 
working the delivery is 29,000 gallons an hour. 

The whole of the plant was put down under the super- 
vision of Mr. S. W. Parker, surveyor to the Gainsborough 
Urban District Council, and his assistant, Mr. A. Black- 
burn, to whom we are indebted for many of the above 


shutting down of the steam piant and the starting of the 
new, the old engine shown on page 296 had to be run con 
tinuously, and by turning off the water during the night 
time the town supply was maintained 








SIXTY YEARS AGO. 


FoLLow1nc the conclusion of a lengthy dispute, the 
relations between the ironmasters and the puddlers of 
South Staffordshire were, according to a leading article 
in our issue of September 15th, 1865, still in an unsatis- 
factory state. It was anticipated, however, that certain 
outstanding differences on the question of wages would 
shortly be removed by a new agreement that would 
give to the men a hizher rate of payment than had been in 
existence in South Staffordshire during the preceding 
twenty years. The men had previously been paid at the 
rate of 1s. per ton for each pound sterling of the marketable 
value of the finished article. They were now to receive 
this sum plus a constant shilling. With iron at £8 per 
ton, their wages would thus become 9s. per ton puddled. 
A proposal was being considered for the establishment of a 
minimum wage to protect the puddler and also for the 
institution of a maximum wage for the protection of the 
master. We proceeded to draw attention to the desira- 
bility of developing methods of puddling with the aid of 
machinery. Hand puddling was, we declared, the most 
laborious task to be met with in the whole range of the 
arts, and had been repeatedly characterised as a disgrace 
to the iron industry. Only the high wages paid for it com 
pensated for its drudgery and toil. It attracted a class of 
worker distinguished merely by the possession of brute 
strength, and allowed him no opportunity for the develop 
ment of his mind or the elevation of his social position. 
Engaged in the work, we wrote, were men ** who rarely 
possessed more intelligence than an ordinary navvy,” 
but who were in receipt of incomes considerably greater 
than those earned by a large proportion of the members 
of the learned professions. In other trades men were 
frequently willing to meet masters more than half way, 
and even to submit now and then to a little unjust treat- 
ment because of their love for their art and of a keen 
perception of the good that was in it, apart from mere 
pecuniary advantages. But it was not so with the puddlers. 
They were as a class independent and unreasonable, and 
somewhat impracticable to deal with. Yet on them we 
were dependent for the prosperity of one of our staple 
manufactures. The case for the adoption of machine 
puddling was thus made out. Attempts at it had been 
tried during the preceding twenty-five years, but only 
recently, we wrote, had any practical success been secured. 
At the Dowlais Ironworks experiments with a rotating and 
oscillating vessel taking the place of the ordinary hearth, 
had been in progress for some months, with what results, 
however, it was not known. At the Wombridge Ironworks, 
Salop, a machine making use of a power-driven rabble, 
executing about fifty strokes per minute, had been in suc 
cessful use for some time. The universal adoption of 
machine puddling, we thought, was not very distant. 
Partly, no doubt, because with the development of steel 
manufacture, the production of wrought iron ceased 
shortly afterwards to be one of our staple industries, 
partly perhaps be¢ause machine puddling was less success- 
ful than we seemed to imply, hand puddling remained, 
and to this day remains, the principal method of the 
ironworks. 








WHITWORTH SCHOLARSHIPS. 


Tue following awards of Whitworth Senior Scholarships and 
Whitworth Scholarships have been made by the Board of 
Education ; they are arranged in order of merit : 

Awarded Senior Scholarships of an Annual Value of £250, 
Tenable for Two Y ears.—Robert Pattison, *22, student (late junior 
draughtsman, Newcastle-on-Tyne), London Imperial College of 
Science and Technology ; and David H. Alexander, 23, student 
(late engine fitter apprentice and draughtsman, Belfast), at 
London Imperial College of Science and Technology. * Tenure 
of award postponed. 

Awarded Scholarships of an Annual Value of £125, Tenable for 
Three Y ears.—Charles W. F. Wilson, 19, electrical fitter appren- 
tice (H.M. Dockyard, Portsmouth), Portsmouth, H.M. Dockyard 
School; Arnold W. Morley, 19, engine fitter apprentice (H.M. 
Dockyard, Chatham), Chatham, H.M. Dockyard School and 
Gillingham Technical Institute ; Roger W. Wilson, 19, electrical 
fitter apprentice (H.M. Dockyard, Portsmouth), Portsmouth, 
H.M. Lockyard School; William J. A. Painter, 19, electricai 
fitter apprentice (H.M. Dockyard, Portsmouth), Portsmouth, 
H.M. Dockyard School ; Cyril E. Phillips, 20, apprentice (H.M. 
Dockyard, Portsmouth), Portsmouth Municipal College ; 
Harold Heywood, 20, engineer apprentice, Lincoln, Lincoln 
Municipal Technical School. 

A number of unsuccessful competitors were awarded Whit- 
worth Prizes of the value ot £10 each. 








HiGH-PRESSURE MARINE INSTALLATION.—In a Journal note 
in our issue of September 4th we gave a few particulars of the 
high-pressure turbine steamer for Turbine Steamships, Ltd., 
which is to be constructed by William Denny and Brothers, 
Ltd., and engined by the Parsons Marine Turbine Company, 
Ltd. We now learn that the contract for the two boilers has 
been placed with Yarrow and Co., Ltd. These boilers will be 
designed for a pressure of 575 lb. per square inch, and will be 
fitted with superheaters suitable for a superireat of 700 deg. to 
750 deg. Fah., and air pre-heaters. It will be noted that the 
pressure is more than double what has hitherto been regarded 
as a high pressure in marine work, and the superheat is also much 
in excess of that hitherto adopted. 


Works’ Outrxe.—The employees of the Suffolk [ron Foundry 
(1920), Ltd., Stowmarket, had their annual outing on Saqurday, 
September 12th, when a visit was paid to Chelmsford. One 
hundred employees availed themselves of this opportunity to 
visit the works of Crompton and Co., Ltd. After a short trip 
round the town they were received at the works by various 
officials of the company. The party was at once split up into 
small groups and a two-hours’ tour made of the works, where the 
various processes of motor manufacture provided a fascinating 
and interesting study to the foundrymen, who, by the way, 
manufacture the majority of the grey iron castings for this 
electrical concern. A substantial lunch was provided in the 
commodious mess-room, when the chair was taken by Mr. R. 
Cheverton. The afternoon was given over to a bowls and quoits 


tournament. 
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A Band Saw and a Planing 
Machine. 


Tart two wood-working machines illustrated herewith, 
a plain band saw and an “ over-and-under”’ planing 
machine, represents recent productions of A. Ransome and 
Co., Ltd., of Newark-on-Trent. 

in the band the saw 


saw, pulleys are hydraulically 








PLAIN BAND SAW 


pressed steel discs, covered on the rims with rubber, or, 
if the climate is inimical to rubber, with leather. The lower 
pulley has a heavy rim, but the upper one is made as 


light as possible. Both run on a combination of ball and 


the lower pulley spindle, can be attached to the main 
standard of the machine. The of the machine is 
broad and no parts of it project below the floor level. 
The machine can therefore be bolted down to an ordinary 
strengthened floor with little trouble or expense. The 
machine is self-contained, and can be driven from almost 
any direction, or, if desired, by an electric motor of 2 to 
3 horse-power. 

The over-and-under planer is claimed to be the most 
powerful machine of its type ever built, and tg combine 
without loss of efficiency the characteristics of a hand-feed 
planer with those of a powerful panel planer. The base 
of the machine is of heavy box section. The main sides 
are bolted to planed surfaces on the base, and carry wide 
vertical slides on which the power feed—or under—table 
can be raised or lowered to suit timber from !/,,in. to Qin. 
thick. The makers claim that the design of the base and 
sides is such as to render expensive foundations unneces 
sary, and to make the machine rigid and free from vibra 
tion. The feed gear consists of four large steel rollers, 
all of which are driven by totally enclosed compensated 
chain gearing. Independent adjustment at both ends is 
provided for each of the feed rollers. Three standard 
rates of feed, namely, approximately 15ift., 25ft. and 37ft. 
per minute, are obtainable from a three-speed cone pulley, 
the feed being instantly started or stopped by means of 
a lever situated close to the operator's left hand. The 
raising and lowering of the power feed table is effected 
by means of a cranked handle driving through an enclosed 
chain and bevel pinions on to square-threaded vertical 
screws. The weight of the table is taken on ball-thrust 
bearings. By means of an adjustable locking device, 
which is quite independent of the vertical elevating screws, 
the power table can be firmly held in any desired position. 
This locking device incidentally to take up any 
wear that may occur on the vertical slides. 

The cutter block is of the two-knife circular pattern, 
and runs in a combination of bali and roller bearings. 
Moulding cutters up to 6in. in width can be accommodated 
on the cutter block, and by a slight adjustment mouldings 
requiring a knife projection up to ]}in. can be machined. 
The top tables for the hand planing portion of the machine 
are carried on long slides, and by means of a screw and 
crank handle can be adjusted independently in the vertical 
direction through a range of jin. They can be moved 
away on either side of the cutter block, and when the 
machine is in operation can be fixed firmly in position by 
means of quick-thread screws fitted with vice handles. 
The edges of the tables on each side of the cutter block are 
provided with steel lips. The fence is of rigid construction, 
and can be adjusted to any point across the full table 
width, and held in position by means of a machined tee- 
slot. It can be canted to any angle up to 45 deg. All 
adjustments to the fence are made without the use of 
spanners. The machine is made in four sizes to plane 
timber up to 9in, thick and from ldin. to 30in. maximum 


base 


serves 














RANSOME OVER-AND-UNDER PLANING MACHINE 


roller bearings, the upper one being supported on bearings 
on each Vertical adjustment of the upper pulley 
is effected by means of a hand wheel to suit varying lengths 
of saw blade, and a tilting and cross lining device is fitted 
for correcting the position of the saw blade on the face 
of the pulleys. A sensitive straining arrangement which 
sustains the top pulley on hardened steel knife edges, per- 
mits the correct strain to be applied to the saw blade, 
whatever its width may be. A pointer and a scale gradu- 
ated with the width of saws are fitted in conjunction 
with the straining device. It is claimed that these arrange- 
ments minimise the breakage of the saw blades, and there- 
fore enable very narrow blades to be used. It is also 
claimed that the saw pulleys being constructed of pressed 
steel are not only light and true running, but create prac- 
tically no draught and therefore increase the comfort of 
the operator. An upper roller guide for the saw is fitted 
at the end of a counterbalanced ram, which allows the 
guide to be adjusted vertically and locked in position 
quickly and without effort. The table is made with deep 
stiff cross ribs on its underside, and is carried on a cradle 
which enables the table to be canted and locked in any 
position up to an angle of 45 deg. The tilt is indicated 
on a graduated scale. The table can be brought perfectly 
level again without the use of any tools. As an adjunct, 
particularly useful when timber is being cut up on the 
bevel for feeding into moulding and similar machines, a 
light radial arm roller feed, driven at three rates from 


side. 


width. The power absorbed is from 5 to 12 brake horse 


power, according to the size of the machine. 








A New Oil Fuel Burner. 


WE recently had an opportunity of inspecting at work 
several installations of the oil fuel burner, illustrated by 
the engravings below, which is being made by Filma Oil 
Burners, Ltd., of 4, Broad Street-place, under the patent 
rivhts of Mr. E. A. Reid, who has had considerable expe- 
rience with oil fuel in Peru. 

The characteristic feature of the burner, as is indicated 
by the name, is the provision of the oil in the form of a thin 
film and its atomisation by means of jets of steam or com- 
pressed air. On reference to the line drawing, Fig. 1, it 
will be seen that the oil is supplied to the top compartment 
of the burner and the flow is so regulated that it spreads 
out as a film on the floor of this chamber. The floor 
slopes downward towards the front and is w idened out, 
so that the film of oil is gradually attenuated as it goes 
forward. At the outlet from the chamber there is a lip, 
best seen in Fig. 2, over which the oil trickles. Jt will be 
noticed that the edge of the lip is scalloped, and this is done 
with the object of preventing the oil concentrating into 





more narrow streams on account of its surfa 


Experience has shown that the degree of scallo, 


one or 
tension. 
ing adopted is best suited to maintain the oil as a co 
tinuous curtain even when the thickness is reduced to ty 
minimum necessary for the flame. 


The lower compartinent ot the |} 
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FIG. 1- SECTION THROUGH BURNER 


supphed with steam or compressed aur a& pressure 


about 20 lb. per square inch, which issues from two roy 
of fine holes just below the lip. The two sets of holes ay 
lrilled at approximately right angles, so that the 
steam converge and meet slightly in advance of the fro: 
The consequence is that the felling fil; 


jets 


edge of the lip. 














FIG, 2--FILMA OIL BURNER 


of oil is first met by the upper row of jets and, being alread, 
at the point of rupture, is broken up into a fine spray 
Immediately afterwards the two rows of jets meet, and tly 
turbulence produced by the impact absorbs the velocit, 
energy of the mixture, while the oil spray is still further 
The cloud of oil floats forward 


atomised. resulting 


FIG. 3 -BURNER HOUSING 


principally under the influence of the natural draught of 
the furnace. 

This effect can be very plainly seen on looking into the 
furnace of a boiler fitted with one of these burners. Instead 
of there being a long roaring flame, as is the case with some 
the furnace is filled with a wide turbulent 


oil burners, 


tees 
a Tit 


FIG. 4 CONNECTIONS WITH BURNER 


mass of flame, more like that produced when blast-furnace 
gas is used. Such a flame has, of course, the double 
advantage that damage to the brickwork of the furnace 1s 
minimised and there is a maximum opportunity for com- 
bustion to be completed before the fuel passes beyond 
the furnace. 

Another merit of the burner is the total absence of any 
small passage-way for the oil, so that it is quite unnecessary 
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to filter the oil between the storage tank, and the burner. 
[f the oil is fluid enough to flow through the supply pipes it 
can be sent straight to the burner without pre-heating. 
This characteristic struck us very forcibly in two of the 
installations which we inspected. In both cases unfiltered 
crude oil was being burned and was supplied by an 
unheated overhead tank with only a few feet of fall in the 
pipes to make the oil flow. In one of these instances com- 
pressed air was used, instead of steam, for atomising the 
oil, so thet it did not even get the warming effect of 
Aowing over the heated pertition of the burner chamber. 

* It appears from a number of test sheets which we have 
inspected that the steam required by the burner amounts to 
from about 4.5 to 5.5 per cent. of the total quantity raised 
by the boiler, and the makers inform us that if compressed 
air is used the power required for its compression is only 
some 2 per cent. of the output of the boiler. With air atomi- 
sation the fiame is, if anything, more voluminous than with 
steam, and the running cost is reduced ; but the capital 
cost of the plant is, naturally, greater unless compressed 
air must be used for other purposes. 

Che actual installation of these burners is very simple, 
and Figs. 3and 4 show a typical housing. It will be noticed 
that an adjustable air louvre is provided, with a cone inside 
for protecting the front plate from the heat radiated back 
from the flame. The oil and steam connections are made 
by means of flexible piping, so that the burner can be 
swung back for examination ; but a new arrangement is 
now being devised in which the supplies are brought 
through hollow pivots and there are no loose connections. 








South African Engineering Notes. 


Powerful New Tug. 


A new harbour tug, the T. 8S. McEwen, intended 
for service in Table Bay, Cape Town, arrived at its port on 
August 7th, and on August 8th made a trial trip round the 
Bay, a small body of Cape Town dock officials being on 
board. The T. S. McEwen was built by Messrs. Bow, 
McLachlan and Co., Paisley. The sea-going qualities of 
the boat were put to a very severe test on the voyage out, 
strong head winds and heavy seas being encountered, 
and the last 200 miles being in the teeth of a terrific south- 
easter. The tug behaved splendidly. On the trial trip 
she attained an average speed of just under 14 knots, while 
m the voyage out, with only two of the four boilers in 
use, the average speed was close to 9 knots on a coal con- 
sumption of 17 tons per day. The bunker capacity is 
350 tons. At full speed the consumption would be in the 
neighbourhood of 50 tons a day. The McEwen is 160ft. 
long, 34ft. 6in. broad, with a moulded depth of 17ft. 6in. 
She has twin-screw and triple-expansion engines, the 
cylinders being 18jin., 30in. and 50in., with 36in. stroke, 
and the boiler pressure is 210 1b., steam being supplied 
by four Babcock and Wilcox boilers. Her indicated horse- 
power is given as being 2800, but on trial she developed 
3350 at one period. At top speed the vessel gets very 
close to 16 knots. The salvage pumps of the McEwen 
can deal with 800 tons of water an hour, and the Merry- 
weather fire pump has a capacity of 1500 gallons a minute. 
lhe pumps are available for either fire or salvage purposes. 
Che wireless, a half-kilowatt set of Marconi’s latest pattern, 
is placed just below the bridge. The day radius is between 
200 and 300 miles. The 6in. steel tow rope of the tug is 200 
fathoms in length. 


Union Rolling Stock. 


The extraordinary demand for rolling stock for 
the export trade is causing the Government anxiety. It 
is computed that the crop of maize will this year amount 
to 2,000,000 tons, of which 1,000,000 tons have to be carried 
hundreds, in some cases about 1000 miles, to the ports. 
This quantity is double the previous record. The produc- 
tion of coal! is also growing quickly ; in 1922 it was 9,734,313 
tons ; in 1923, 11,917,036 tons ; in 1924, it had risen further 
to 12,491,905 tons. This year the rate of increase has 
slowed somewhat, but on the basis of the first six months 
an extra half million tons will have to be carried. The 
quantities of base metals produced are steadily growing, 
while the demand from the United States and other parts 
for chrome ore and fluorspar is increasing at a rate which 
bids fair to make those products a great asset to the Union 
The quantity of chrome ore exported during the first six 
months of 1925 was four times more than for the whole 
of 1924. There are many other products that might be 
mentioned that will need greatly increased railway facilities 
during the remainder of this year. The fruit exported 
was 1,000,000 boxes for 1923-24; 2,340,000 boxes for 
1924-25; and it is anticipated will be 4,000,000 boxes 
for 1925-26. Cotton is also becoming a factor, while 
the Natal sugar crop of nearly 200,000 tons is only a trifle 
below the record. It is not to be wondered at, therefore, 
that the Government has rushed into the market for rolling 
stock. The Minister of Railways stated in the course of 
an interview, on August 4th, that between July and Decem- 
ber of this year there would be placed in service on the 
railways 44 powerful locomotives of the latest type, and 
by the end of August there would be available 300 new 
steel bogies—40 tons to 50 tons capacity—for coal, and 
50 new bogie grain wagons. Fifty insulated wagons are 
being built, at Salt River and Pretoria workshops, for the 
export of fruit. 


Platinum Mines Reaching Production Stage. 


The importance of the platinum discoveries in 
the Transvaal, and quite recently in Rhodesia, is now 
generally admitted, and already some 43 companies, with 
a total capital running to well over five millions sterling, 
have been formed. In addition, there are several of the 
large mining, land, and exploration companies, with capitals 
ranging from £465,119 up to £2,000,000, which are mining 
on their own platinum farms on a large scale, but have 
formed, as yet, no subsidiary companies. All that remains 
to be proved is whether the consistency of the values in 
the ore, and the recovery of platinum in the reduction 
plants, will prove as satisfactory as expected. As 
regards the first point, it is the opinion of many experts 








that in some parts of the dunite and norite horizons there 
are such huge tonnages of the rock which carry no metal, 
or only a trace, as compared with the small pockets of pay- 
able rock that the companies mining them cannot escape 
disaster. With regard to the second point—the percentage 
of recovery—the results of exhaustive experiments, carried 
on during the past year, go to show that from ore contain- 
ing as low as 2 dwts. per ton an extraction of nearly 90 per 
cent. can be obtained, and from ore containing 5 dwts. per 
ton, an extraction of 92 to 94 per cent. However, this 
point will be tested on a commercial scale in a month or 
so. The Transvaal Consolidated Land and Exploration 
Company has exposed many thousands of tons of ore, on 
its Onverwacht farms, which forms a solid mass which, 
although only about 100ft. or so square, goes down appar- 
ently without limit. This ore has been systematically 
tested down to nearly 200ft. by shafts and crosscuts, &c., 
and is declared to run the astounding amount of 1 oz. of 
platinum to the ton. The company is now erecting a 
plant capable of dealing with about 500 tons of ore a month 
asapilot plant. Then the largest company—as a platinum 
company solely—the Lydenburg Platinum Areas, Ltd., 
with a capital of £1,600,000, has similarly tested a large 
area of ore, and finds it running ‘at an average of about 
4 dwts. per ton, while several shafts to a depth of 150ft., 
and the drill down to 300ft., show that the values continue 
in depth. This company is also erecting a trial plant to 
reduce 1000 tons of ore per month, so that definite infor- 
mation will soon be available, and much, very much, de- 
pends upon its nature. 


Prince of Wales’ Tour. 


During the Prince of Wales’ tour through South 
\frica the Royal trains had no accident of any kind, neither 
did any hitch in the arrangements occur. The total rail- 
way mileage of the tour was 9679. In addition, the Prince 
covered by motor car a distance of between 3000 and 4000 
miles. In the Union the Royal train arrangements were 
in the hands of Mr. David Kellock, superintendent (operat- 
ing), Johannesburg, the pilot train being supervised by 
Mr. E. R. Chinery, of the Trains Staff. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Ce 


No Change. 


TRADE conditions do not show any improvement 
in the Midland and Staffordshire iron and steel industries. 
The market tone continues to be dull, and there is very 
little movement to justify the optimistic hopes for the 
anticipated improvement to which expression has been 
given in various quarters. Quite a large number of the 
representative steel makers who attended the Iron and 
Steel Institute’s autumn meeting in Birmingham last 
week took a hopeful view of the future, in spite of the 
difficulties confronting the industry. On ‘Change in 
Birmingham to-day—Thursday—-there was no evidence 
of any new trade activity, and in the absence of any 
broadening of demand, values were unsteady. Indica- 
tions would appear to support the idea that the market 
depreciation has not yet reached its lowest point. Iron 
and steel prices are cut in the competition for business, 
though quotations are nominally unchanged. 


rrespondent.) 


Finished Iron. 
There is no movement of note in the Stafford- 
shire finished iron trade. The marked bar houses still 


have a few orders in reserve, and the mills are well em- 
ployed. Quotations are stationary at £14 10s. Crown 
bars sell slowly at £12 7s. 6d. The bulk of the common iron 
in use in the Black Country nut and bolt works is im- 
ported. Belgian No. 3 iron is cheaper at £6 15s., against 
the Staffordshire price of £11 7s. 6d. Nut and bolt makers 
and other industrialists who depend largely on the Belgian 
bar mills for their raw material are in a dilemma. Stocks 
are running low, and it is impossible to replenish them, 
owing to the deadlock in the Charleroi district, whence the 
No. 3 bars come for the most part. There is a difference 
of £4 or more per ton in the price of Staffordshire and 
Belgian bars, and consumers view with concern the possi- 
bility of this difference falling on to their production costs. 
Steel is now so largely substituted for iron—in fact, it 
is often said that the Belgian No. 3 bars have a closer 
affinity to steel than to iron—that a way out of the 
difficulty may be sought along that line. Importers have 
no trouble in getting supplies of continental steel; the 
trouble is to sell it. Makers of wrought iron strip for the 
tube works find a fairly good outlet for their products 
at £12 15s. to £13 per ton. 


Raw Iron. 


There is no change for the better in the pig iron 
industry. One or two of the blast-furnacemen report an 
improved inquiry, and relatively good sales. The experi- 
ence would seem to be quite exceptional, however, for 
other smelters state that there is no broadening of demand. 
With smelters very anxious to turn stocks into money, 
there is keen competition for the small amount of business 
being done. Prices are on the easy side, and are very 
variable, because the results of bargaining are often deter- 
mined by the individual circumstances of makers, some 
of whom find it most difficult, despite the limited output, 
to keep their stocks within reasonable limits. Consumers 
continue to buy on the hand-to-mouth principle, many 
apparently being of opinion that values may sag to a 
further extent, particularly having regard to the reduced 
price of coke. Good grades of blast-furnace coke sell at 
13s. to 14s., but seconds can be bought in small lots at as 
low a figure as 10s. A small furnace in the Northampton- 
shire district is being stopped, owing to the accumula- 
tion of stocks. Basic is in no better demand than forge 
and foundry qualities. 











Steel. 


What movement there is in steel is in a downward 
direction. The Association price for boiler plates has been 
reduced from £13 to £12. It is not expected that this will 
stimulate buying, for consumers are waiting on demand, 
and demand is at a low ebb. The official price is now in 
line, however, with that which has been quoted by outside 
mills for some little time. Staffordshire hoop makers, 
after keeping their basis at £11 10s. at works since the 
beginning of the year, have submitted to the general trend 
of the market. The Association rate is now £10 10s. 
The competition for orders for angles and joists continues 
very keen, and prices are little more than a basis for nego- 
tiations, the actual price depending on individual cireum- 
stances. There is an improved demand for constructiona 
material, engineers being busier than for some time in 
dealing with inquiries and specifications. These inquiries 
cover works erections and several railway station recon- 
structions, and in one case a South African inquiry calling 
for about 1500 tons of steel. The chief defect of these 
inquiries is the small tonnage involved, nearly all such 
projects representing tonnages of from 50 to 200 tons. A 
very large tonnage is altogether exceptional. For biilets 
£6 10s. appears to be the basis, but Belgian billets can be 
bought at £5 11s. delivered here, and a number of contracts 
have been arranged on this basis during the last few days. 
A good deal of this steel is being used by Staffordshire 
works serving Birmingham industries. Foreign joists are 
quoted at £6 8s. delivered, against the local figure of 
£7 15s. This is a narrower margin than has prevailed for 
some time; but it is sufficient to give the preference to 
the foreigner. Continental advices indicate that the prices 
now quoted may be regarded as the minimum, but as 
reductions have followed previous declarations of the 
kind, no great reliance is placed upon them. All the 
European competitors are keen for business. Germany 
has lately increased its bounties to compensate steel makers 
for losses, and this step has been accompanied by lower 
quotations to English buyers. Substantial reductions 
have been made in billets and wire rods, as well as some 
forms of finished steel, which are now increasingly com- 
petitive. The purchase of foreign wire is to some extent 
affecting the Birmingham industries. 


Steel Scrap. 


Several of the steel works are becoming short of 
scrap, and are buying more freely. Values are firmer. 
Sales have been made for some time in South Wales at 
£3 2s 6d. delivered, but latterly the price has strengthened 
to £3 5s., and merchants are now holding out for an addi- 
tional half crown on this figure. Supplies to the Midlands 
can no longer be obtained at £2 17s. 6d., the minimum being 
£3 delivered Sheffield or other Midland centres. The large 
consumers would be quite willing to place good tonnages, 
if their offers were accepted. The result of this price dis- 
agreement is that orders continue to be for small tonnages, 
though they make a fair aggregate. There is no great 
quantity of scrap in the market and imports from the 
Continent have become negligible 


Galvanised Sheets. 


The galvanised sheet trade continues vigorous, 
with ample bookings to ensure full activity to the mills 
until the end of the year. Prices continue firm on the 
£16 5s. basis for 24 gauge corrugateds, with an occasional 
2s. 6d. added where prompt delivery is called for or tonnages 
are somewhat small. Orders continue come from 
all the usual markets, and the home trade shows some 
improvement. Recent bookings have been for December 
delivery. Business in black sheets is also slightly on the 
up grade, several industries, including the motor and 
cycle trades, sending in very fair orders. This is a line 
in which foreign competition is not a very serious factor. 


to 


Bessemer Gold Medal. 


The lron and Steel Institute has confened 
upon Professor T. Turner, of Birmingham University, the 
Bessemer Gold Medal, the highest honour within its con- 
trol. Professor Turner, who is well known in the Midlands, 
was Director of Technical Instruction to the Staffordshire 
County Council from 1894 to 1902. 


Workless. 


The increase of 6577 in the number of unem 
ployed in the Midlands recorded last week has been reduced 
by 2878 this week, the total having fallen from 161,861 
to 158,983. This improvement is very welcome, and it is 
hoped it may be maintained. 





LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 


General Conditions. 


Tuere has been a return of the hopeful feeling 
in the iron and metal markets here to a very slight extent, 
but apparently hope does not go further than to expect 
steady prices and to believe that the actual fall is now at 
an end, and it is a view mainly confined to makers and 
eellers of iron and steel. The consumers still take a pessi- 
mistic view of the future, and are not disposed to buy more 
material than will be required for prompt use. There is, 
of course, a fair amount of raw material to be bought in 
connection with the locomotive, textile machinery, and 
constructional contracts placed during the past six weeks, 
but the consumers do not come forward very obviously 
yet, and no doubt some time must elapse before these 
materials are actually wanted. In the meantime competi- 
tion is so keen that the buyers do not yet know to what low 
prices they may be able to force sellers before the time 
comes when it will be necessary to place contracts. 


Metals. 


The markets here for the non-ferrous metals seem 
to be slowly regaining strength, and it is a question for 
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consumers whether it is worth while to wait any longer 
before placing orders for the metal which will be wanted 
next quarter. So far as copper is concerned there has been 
good domestic buying in America lately, and some people 
are saying that this indicates the expectation of an advance 
when the next statistics are published. Apparently no 
one expects any serious advance in copper prices yet, as 
there is an increased stock of copper on this side; but 
there does not seem to be much danger of a fall, certainly 
not beyond a pound or two on present prices. This stable 
position of the market ought to lead to the keeping of larger 
stocks by consumers, and a consequent lessening of the 
burden on the shoulders of the producers, which should 
in the end result in firmer markets. There has been an 
advance in the price of copper sheets to £93 per ton, 
although it is difficult to find much justification for this 
movement. Copper sheets for export to India are still 
being sold at £14 per ton less than the price charged to the 
unfortunate British consumer. The market for tin has 
been stronger and the general position here is thought to 
be sound. There will, of course, be fluctuations, but no 
one seems to anticipate a return to low prices, although 
less is now said about the probability of a great advance. 
The demand here has been rather slack for a time, but 
the American consumption remains very large. Favourable 
statistics seem to be expected in the next returns, which 
may give a fillip to prices. The fall in the lead and spelter 
markets seems to have been arrested for the present, if 
not permanently. Considering that a steady rise in lead 
prices amounting to nearly £6 per ton took place in July 
and August, the slight set-back in September may be con- 
sidered quite trifling. The underlying conditions in the 
lead market seem to be perfectly sound. 


Pig Iron. 


Ironfounders here are not yet at all eager buyers 
of pig iron, and the business being done is mainly in small 
lots for prompt consumption. There seems still to be 
enough of this small business to keep the furnaces supply- 
ing this district from any serious accumulation of iron ; 
but then, of course, it has to be remembered that many 
of the Midland furnaces are idle, and no Cleveland iron 
can come into Manchester on anything like competitive 
One doubts whether the consumption here is 50 per 
cent. what it used to be in normal times; but then the 
British make of pig iron of all sorts has declined by nearly 
50 cent. There is consequently less reason to con- 
gratulate ourselves on the fact that iron is not accumulating 


terms. 


per 


at the Midland furnaces. The indifference of consumers, 
even when foundry iron is offered here at ls. 6d. to 2s. 


below the theoretical price of 75s., seems to show that in 
the opinion of buyers the market is not yet on a rock- 
bottom basis. Some buyers say that 70s. will soon be the 
regular price and wagers have been made on the point ; 
but in the present state of the foundry industry it is 
doubtful whether buying would be stimulated even if 
good No. 3 were offered at 70s. The fact is that no one 
wants to buy any more than is absolutely needed to keep 
going. Sellers of Derbyshire are fairly steady at 75s. per 
ton delivered here, and say that they are selling enough to 
keep them from anxiety ; but it is obvious that some of the 
trade which Derbyshire furnaces were doing in Blackburn 
and the North must be going to Cleveland now that the 
Yorkshire makers are accepting 68s. on trucks. Lincoln- 
shire sellers are cutting the price here to the extent of Is. 
or even 2s. per ton, and have to do this if they desire to 
sell any substantial quantity. Fortunately for Derbyshire 
iron, there is not very much Lincolnshire that can be 
offered here, and Northamptonshire iron is kept away by 
the excessive railway rate. One hears of alittle occasionally 
in Manchester, but it cannot bring the makers much more 
than 61s. on trucks, and it is difficult to believe that the 
iron can be made at that price. Scotch iron is steady at 
about 95s. per ton delivered, and it is hoped that a better 
demand for it will come when makers of textile machinery 
start on the Russian contracts. 


Steel. 


The market for manufactured steel remains very 
dull and flat. There has been some demand for boiler 
plates, but, of course, the total quantity wanted for the 
locomotive orders is not great. There has been inquiry 
for the large side plates for locomotives, and it is reported 
that low prices have been quoted for them. For sectional 
steel there is only a small and intermittent demand. 
Buyers of joists and angles expect now to get along at not 
more than £7 15s. per ton delivered in this district. Small 
steel bars are also rather easier than they were, but the 
price for first-class shafting bar steel is kept steady. 


Scrap. 


Chere has been further weakness in steel scrap, 
and as the highest price to be hoped for in Sheffield is now 
60s., dealers here are offering under 50s. for lots at Lanca- 
shire stations. Heavy wrought scrap can still be sold to 
the Lancashire forges at 65s. per ton, but this is a price 
which can scarcely pay the dealers engaged in the trade. 
A moderate demand for good broken machinery cast scrap 
exists at about 70s. per ton, but dealers as a rule quote 
72s. 6d. 


BARROW-IN- FURNESS. 
Hematite. 


There is still an absence of life in the hematite 
pig iron trade, and the signs are not assuring. Trade is 
confined to small parcels at home, customers only taking 
sufficient iron to keep them going. There is no inclination 
to place orders for forward delivery, and the continental 
trade is very dull indeed. Stocks remain in the hands of 
some makers, but as far as Furness is concerned there will 
be a reduction this week, as there is a shipment of pig iron 
from Barrow to America. Iron for this order is from the 
Barrow, Ulverston and Millom works. The ironworks at 
Barrow are still idle, and despite rumours of re-starting 
there has been no official statement as yet. In the Working- 
ton district the iron trade is very quiet, but the steel works 
are likely to take some of the output. 


Iron Ore. 


The iron ore trade is without much life. The chief 


are in blast at the present time. There is very little trade 
outside the district. As regards foreign ore, there is not 
much coming in from either Spain or Norway, and there 
will be restricted buying until the iron trade improves. 


Steel. 


The steel trade shows no signs of improving and 
the Barrow rail and merchant mills are still idle. Work- 
ington is a little better situated, for the mills there have a 
few orders to deal with, but require more to maintain a 
continuity of activity. It is said that Barrow holds a few 
orders, but not sufficient to merit a start being made, 
as the starting of the mills means the putting in of a furnace 
or two. The hoop and small section mills at Barrow are 
engaged on orders and are likely to be kept working 
regularly. 








SHEFFIELD. 
(From our own Correspondent.) 


Heavy Trade Still Quiet. 


Wuite one would like to give a more cheerful 
report of the condition of the heavy steel trades than those 
which have been contained in recent letters, it is unfor- 
tunately not possible to do so. There are instances of 
improvement, such as those of Parkgate and Temple- 
borough, where the quantity of steel being melted is rather 
larger than before the holidays, but these cases are excep- 
tional, and, on the whole, the situation appears to be worse 
instead of better. Several of the east end works paid men 
off at the end of last week, and the total figure of unem 
ployment. in the city has again reached 25,000, which is a 
good deal higher than it was a year ago. In raw material 
and semi-manufactured steel alike business is on a very 
meagre scale. There are few inquiries of importance, and 
the orders coming to hand are mainly for supplies just 
sufficient to cover immediate requirements. 


Railway and Foundry Work. 


The departments engaged in the production of 
railway steel continue to be employed to a considerable 
extent, although there has been some falling off in the 
demands of the home companies, and work on overseas 
account is lamentably short. Orders which will benefit 
three local firms have been given out during the week by 
the London, Midland and Scottish Railway Company, 
which requires 61 electric coaches for service on its western 
and southern electrified lines. The firms with which the 
work has been placed are the Nottingham branch of 
Cammell, Laird and Co., Ltd. ; the Metropolitan Carriage, 
Wagon and Finance Company—a subsidiary of Vickers 
Ltd.—and Clayton Wagons, Ltd., of Lincoln. The auto- 
mobile industry continues to be a valuable feeder of the 
local steel trade, but here again some reduction in require- 
ments is reported. The heavy foundries are very short of 
work, as no considerable contracts for steel works plant 
have been booked for a long time. There is very little 
doing in the building of wagons for private owners, a 
department which has been extremely quiet since Easter, 
and very few inquiries are afoot. 


The Tool Trades. 


The finished branches continue to provide the 
brightest spots in the situation. Most of the hand tool 
trades are busy, and there is little unemployment among 
them, although they could do more work, and they are 
suffering from the drawback of low and cut prices. One 
of the most active departments is that which produces 
files. Russian orders for these tools, as well as for saws 
and edge tools, continue to come forward. The large orders 
recently reported from this source have now, however, 
been executed, and the amount of work on hand at present 
is not very considerable. For pneumatic drills and several 
other classes of tools and appliances used in roadmaking 
and quarrying, there is a brisk demand. The cal! for 
hammers has fallen off owing to the development of stone 
crushing machinery, but these implements are still wanted 
for the breaking up of larger pieves of stone. 


Cutlery and Plate. 


The cutlery trade still represents a large volume 
of production, but it is below the level of last year. The 
reports as to the condition of the works are for the most 
part unsatisfactory, and the number of firms which are able 
to run on profitable lines is but small. The stainless table 
knife department is the busiest, while pen and pocket- 
knives, razors, and scissors are quiet. Travellers are now 
on their rounds seeking orders for the Christmas season 
trade, but the outlook is not considered bright. In many 
cases shopkeepers sill have on hand considerable unsold 
stocks, while others report not only a decline in the trade 
over the counter but inability to collect accounts from 
their customers. A moderate amount of trade is being 
done with Australia, but the call for the cheaper qualities 
of goods in that market is increasing, and prices are severely 
cut. German competition has become very keen since 
the removal of the embargo. The United States is taking 
a rather increased quantity of Sheffield cutlery, consisting 
chiefly of best class pen and pocket-knives. In the silver 
and electro-plate trades conditions continue very de- 
pressed, especially in the spoon and fork branch. Some 
orders have been received on account of the Christmas 
trade, but the prospects are not equal to those of normal 
times. The outlook for the more expensive articles of 
hollowware is also poor. 


Coal Find Near Lincoln. 


Prospects of the extension of the coal mining 
industry into Lincolnshire are materially improved by 
the result of boring operations at Harby, six miles from 
Lincoln. I have referred before to these operations, which 
were started about seventeen months ago. They have 
now been successful, and have proved the existence of 
coal, presumably an extension of the Yorkshire field, at 


of about two-thirds of a mile, and has revealed the exist. 
ence of a number of seams. Several of these will be work 
able, and it is stated that the coal is sufficient in quantity 
and quality to justify the establishment of a colliery. Ty 
Lincoln, which is a large centre of engineering, the discover \ 
is of great importance. The chairman of the company 
concerned is Major C. F. Cracroft Jarvis, of Doddington 
Hall, near Harby. All the capital necessary for boring and 
for acquiring and developing surrounding property of 4714 
acres was subscribed before the work commenced. Thy 
sinking of the bore has been carried out by the Trefor Boriny 
Company, of Brussels, with Mr. G. Melchers as engineer 
in charge, the general supervision of the work being in thy 
hands of Mr. J. Ford, of Doncaster. The finding of con! 
has been supplemented by the discovery of an excellent 
supply of water from the red formations overlying thy 
coal measures. It is understood that this supply would bx 
more than ample for the needs of a colliery and its su; 
roundings. 


Pit Safety Appliance. 


A new device for ensuring the safety of pit cay 

| in the event of a breakage of the winding rope, has been 
introduced by a Sheffield inventor, Mr. R. L. Battersh 
junr., who is by trade a linotype operator. The devi 
which is intended to take the place of the “slipper 
through which the cage ropes Pass, consists of two cones 
When not 
they are held in position by a lever, but, should the windi: 
rope break, the cones are brought together and act as 
grip on the conductor. The cages are allowed to travel a 
certain distance, and gradually to ad 
stopping suddenly. The appliance has been privat 
tested at the Solidus Ingot and Casting Works, Whitt 
ton Moor, Chesterfield. Further demonstrations wil! }» 
made before a body of colliery engineers in the near futur 
the invention before +} 


the inner one containing three balls. im ws 


come rest, ipst« 


and it is also intended to place 
Board of Trade. 


New Bridges. 


The scheme for th of the Vall 
Bridge at Searborough has now advanced to the sta 
placing the contract, which has been given to John But! 
and Co., Ltd., of the Stanningley Lronworks, Leeds. Thy 
price is £148,000. Six hundred feet 
spans of 150ft. each—will be required in the new bridg: 
which will carry a roadway 40ft. wide and two footwa 
of 12ft. each. The reconstruction of two more bridges on 
main roads in Lincolnshire has been decided upon by t! 
Holland Roads and Bridges Authority. One is the Dor 
ington High Bridge, which spans the South Forty | 
Watercourse. ‘Towards the cost of this, the Black Sluic« 
Drainage Commissioners will contribute £1000, the Ministry 
of Transport 65 per cent. of the remainder, and the Holland 
and Kesteven County Councils the balance. 
reconstruction the Bennington Bridge at 
this case the Ministry will give 65 per cent., 
Drainage Commissioners about £750, and the Linds« 
and Holland County Councils the balance. In both cas 
the work is to be carried out by the Holland County Counci 
and the bridges will its property d will b 
maintained by it. 


reconstruction 


of steel work—fou 


The second 
Sibsey. hh 
the Witham 


Is 


become ar 


Chesterfield Trackless Trams. 


A special meeting of the Chesterfield Town Coun: 
is to be held on October 6th to consider the proposed 
version of the town’s present tramway system to trackless 
traction. Hitherto there only been a majority of 
three or four in favour of the change, but the Ministry ot 
Transport, whose consent was asked, has intimated that « 
two-thirds majority of the members present at the meeting 
The result of the special meeting is being 


con 


has 


is required. 
awaited with much interest. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


ConpiT1ons in the Cleveland pig iron trade con 
tinue unsatisfactory. There is still no sign of returning 
animation, although the time has now arrived when con 
sumers usually cover their autumn requirements. The 
crux of the whole position is the difficulty of securing 
export business. Continental prices are so far below British 
that there is no possibility of competing on equal terms, 
and only where consumers are cut off from continental! 
sources by high transport charges, or where they are pre 
pared to pay more for British material, is it possible for 
Cleveland producers to do business. Apparently some ot 
the works are getting very short of iron, as there have been 
a few more sales of prompt iron to home consumers, but 
the latter flatly refuse to consider forward business, and 
even when covering immediate needs are more or less able 
to dictate terms. Firm quotations are almost unknown. 
and almost every transaction is the subject of bargaining 
between buyer ‘and seller. Still, though the market is 
weak, prices are not falling so rapidly, and 68s. per ton 
still remains the nominal market price for No. 3 G.M.B 
Cleveland pig iron, makers shading the price here and ther« 
if the business is at all attractive. No. 1 foundry iron 
remains unchanged at 72s. per ton, No. 4 foundry 67s., 
and No. 4 forge 66s. 6d. per ton. 


Hematite Pig Iron. 


Owing to certain difficulties of operation, the 
output of East Coast hematite pig iron has been tem- 
porarily reduced, but there are sufficient stocks to meet all 
current requirements, and, indeed, makers show some 
anxiety to find a market. Both German and French 
hematite is cutting out the East Coast product in con- 
tinental markets, and the export trade at the moment is 
almost dead. East Coast mixed numbers are quoted 75s. 
per ton f.o.b., but truck iron is obtainable at 74s. 6d. per 








netivity is in Cumberland, where the majority of furnaces 





this eastern point. Sinking has been carried to a depth 





ton. No. 1 is at a premium of 6d. per ton. 
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Ironmaking Materials. 


The stagnation in the foreign ore trade continues, 
and 20s. per ton is just a nominal sellers’ price for best 
Rubio ore, whilst good medium blast-furnace coke is steady 
at 19s. per ton delivered at the werks. 


Manufactured Iron and Steel. 


A slight improvement in business is reported in 
the manufactured iron and steel trade. A few more rail 
orders have been placed, whilst a certain amount of con- 
structional work is coming to hand. The latter is, in fact, 
the busiest branch of the steel trade. Galvanised corru- 
gated sheets are also in strong request, most of the mills 
being booked well ahead. But, on the whole, the volume of 
work is very limited, and autumn requirements are on a 
Prices are unchanged. 





disappointing scale 


The Coal Trade. 


The position in the Northern coal trade is brighter 
than it has been for some time past, and the majority of 
operators are taking a more optimistic view of the pros- 
pects for the last quarter of the year. The forward outlook 
is certainly better. A fairly good inquiry is circulating, 
and this warrants the hope that the market will speedily 
The supply is still far in 
excess of the demand, but if hopes are realised, there will 
be an appreciable clearing off of present stocks. Few of the 
collieries that were expected to make a re sumption under 


be placed on a stronger footing 


the subvention scheme of the Government have as yet re 


opened, but here, too, it is anticipated that such re- 
opening will be announced at any time. A little more 
business in contracts has been arranged, but on an ex- 


low basis. The downward tendency that 
general a week ago has, however, been checked, and 
whilst offering all plentifully, 
quoting prices more steadily, and discounts are difficult to 

The contract for the Swedish State Railways has 
equally divided between Northumberland and 
The latter's price for 20,000 tons is not stated, 
like quantity of 
Sd. per ton ¢.1 f. 
1 hese prices hav e 


tremely price 
was 80 
fitters, descriptions are 
secure 
been 

Crermany. 
but Northumberland 
Broomhill classes to be shipped at 17s 
to Gothenburg, and 18s. 3d. to Malmo. 
been cut very fine, as, after allowing for freights, the price 
lds While there is a 
brisk inquiry for gas coke, sales are difficult to effect, as 
prompt shipment positions are fully taken up. Stocks are 
not very large, and the tone is firm for all makes 


is to supply a 


only shows round about per ton. 








SCOTLAND. 
(From our own Correspondent.) 
Development of Beet Sugar Industry. 


At the first annual meeting of the Anglo-Scottish 
Beet Lord Weir made reference to 
important developments. A second Anglo-Scottish Beet 
Sugar Corporation will be constituted, which will build 
three new factories within the next twelve months. One of 
will be in Scotland British agriculture 
should benefit considerably, as already it had been ascer- 
tained that British farmers in this climate and soil grow 


The 


Sugar ( ‘orporat ion, 


these factories 


sugar beet of as high quality as continental beet. 
difficulty to secure a rapid enough expansion in 
acreage growing in The Corporation's first 
factory at Colwick, near Nottingham, has been doubled in 
its capacity, and a further factory has been erected at 
Spalding. During the next twelve months a large factory 
will be built at York, another at Felsted in Essex, and 
a third in Scotland, probably in Fifeshire. An expenditure 
of £1,000,000 will be involved. 


Was 


new areas. 


Steel. 


A weaker tone is apparent in the steel market, 
although there is not much change in prices yet. The 
depression in the local consuming industries is severely 
felt by steel makers, and the dearth of export orders does 
not improve matters. Plates and all descriptions of sec- 
tional material are greatly in need of fresh specifications, 
and a buyer with a good order to place could secure 
advantageous terms at present. 


Steel Sheets. 


Che export demand for steel sheets of the lighter 
gauges is comparatively well maintained, and mills are 
likely to be busy for some time ahead. Both black and 
galvanised descriptions are well placed, especially the 
latter. The home market, on the other hand, is dis- 
appointing. 


Bar Iron and Pig Iron. 


The flow of orders for bar iron is most irregular 
and of a restricted nature. The capacity of the mills is 
in no wise taxed, few makers being able to see more than 
a few days ahead. Re-rolled steel bars are perhaps a 
shade busier, but extremely keen prices have to be con- 
ceded. The turnover in pig iron has not improved. Some 
makers have fair stocks on hand, but others may have to 
restart furnaces to replenish stocks of foundry iron. Prices 
are unchanged. 


Coal. 


In almost all districts in Scotland the collieries 
are losing tims owing to a lack of outlets for their fuel. 
In the Lanarkshire area especially the orders for round coal 
are limited, and apart from best splints the turnover is 
disappointing. Best splints are moving off regularly, 
chiefly for shipment to the Mediterranean. Fifeshire and 
Lothian steams give signs of improvement, but the position 
in both districts remains far below normal. In all districts 
washed nuts are a strong feature. Aggregate shipments 








amounted to 260,543 tons, against 218,688 tons in the 
preceding week and 250,724 tons in the same week last 
year. The general home demand is weak, the only redeem- 
ing feature being a bette’ demand for certain qualities of 
household coal. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Position. 


Tue conditions in the steam coal trade continue 
on dull and very uninteresting lines. The position is much 
about the same as a week ago, except that perhaps the 
situation of the collieries as a whole is a shade better, 
inasmuch loading operations are more active, 
may be judged from the fact that on Monday the number of 
idle loading appliances at South Wales ports was twenty- 
one, whereas formerly the number has been between thirty 
and forty. It is, of course, inevitable that the majority of 
collieries are losing time, but it is estimated that on the 
average they are working between 60 and 70 per cent. of 
their normal hours. Some undertakings which in the past 
have established a reputation for being able to work when 
the majority have had spells of idleness, have experienced 
the effects of the depression and the shortage of empty 
wagons, through the lack of quick clearance of their rolling 
stock at the docks. There has been naturally a good deal 
of unevenness in the matter of market prices, but it would 
scarcely be correct to say that values on the whole are any 
lower than they were last week. The outlook not, 
however, by any means encouraging, as the inquiries from 
abroad are still very limited, and the majority of buyers 
are pursuing their bearing tactics. One leading Italian 
shipping company is in the market for between 40,000 
and 50,000 tons of best Admiralty large for shipment 
during the next two months, while a Spanish railway 
company has asked for tenders for about 11,000 tons of 
locomotive coals on the Admiralty list. There will un- 
doubtedly be stiff competition for these orders, notwith- 
standing the onerous character of the conditions laid down 
and the probability is that firms tendering for the business 
will discount present coal values in their efforts to secure 
the orders. So far as the anthracite section of the industry 
is concerned, the collieries are fully working. and the con- 
ditions prevailing are in welecme contrast to the steam 
trade. The strike in America has not made any 
appreciable difference. Certainly there are extra inquiries 
for anthracite and semi-anthracite qualities, but they are 
not so numerous as to cause any sensation, and, further- 
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coal 


more, so far as real anthracite coals are concerned, it is 
questionable if they could be met, as the coals are not 
available. As things are, the collieries are endeavouring 
to make up for the shipments which should have been 
effected during the two months that the strike prevailed 
in the anthracite district, so that they are very busy getting 
off supplies, especially to Canada, as the period left in 
which to ship is now getting rather short. 


South Wales Exports Fall. 


Shipments to foreign destinations continue to be 
well below the average, and last week were less than the 
preceding week. This is not surprising, in view of the lack 
of ready tonnage at the disposal of the collieries. The 
total was just over 311,000 tons, as against round about 
315,000 tons in the week ending September 4th. The 
quantities sent from the respective ports were :—Cardiff, 
166,145 tons; Newport, 67,041 tons; Swansea, 33,616 
tons; Port Talbot, 42,315 tons; and Llanelly, 2238 tons. 
There was a big drop in the exports to South America, 
but increases to France and Italy rather compensated for 
this decline. In the case of France, the improvement was 
to the extent of nearly 30,000 tons, and Italy took 17,000 
tons more. 


Control in Tin-plate Trade. 


Reference has already been made to the rumours 
current respecting the resuscitation of a scheme for assist- 
ing the tin-plate industry. At the end of last week there 
was an important meeting at Swansea of the Joint Com- 
mittee of the South Wales steel and tin-plate makers to 
consider methods for reviving a form of control calculated 
to benefit the industry. It is now reported that the pro- 
posals which this Joint Committee has decided to recom- 
mend are quite definite, and it is believed that they will 
meet with the general approval of the trade. It appears 
that the question of prices is not one that has been dealt 
with, but that the scheme deals with the pooling of orders 
amongst the various works, according to their mill capa- 
city and output. Such a scheme in itself is expected to 
have a steadying effect upon market prices. It is likely 
that there will be a general meeting of manufacturers 
next week, when the whole matter will come up for con- 
sideration. At the moment, the conditions in the trade are 
fairly satisfactory from the point of view of operations at 
the various works in this district. 


Pit Props from Newfoundland. 


At the present time the ss. Sedgepool is dis- 
charging at Cardiff one of the largest cargoes of pit props 
ever brought to the port, the quantity being 2215 fathoms, 
equal to between 6750 and 7000 tons, nearly the whole of 
which is being supplied under contract by the importing 
firm to the Powell Duffryn Steam Coal Company. This 
cargo has come from Newfoundland, and is the seventh 
which has been imported by the firm in question from its 
own sources of supply in Newfoundland, while three more 
are expected before the season closes, and will bring the 
total for the season up to about 40,000 loads. 


Current Business. 


The demand for steam coals remains quiet, and 
buyers are for the most part keeping their requirements 
down, which is only natural in view of the unstable con- 
ditions prevailing as regards prices. Buyers are proceed- 
ing on the hand-to-mouth principle. Best Admiralty large 
coals are round about 24s. to 24s. 6d., while second qualities 
can be bought without difficulty at 23s. Dry coals are 
comparatively quiet, while small coals are relatively easier 
than other descriptions, and the best qualities can be 
secured at Ils., with cargo sorts at 9s. to 9s. 6d. The 
demand for patent fuel shows no expansion. In the anthra- 
cite section the market keeps firm, and sized coals are rather 





higher in price. 





LAUNCHES AND TRIAL TRIPS. 


No. 611, single-screw steamer; built by Barclay, Curle and 
Co., Ltd., to the order of the Ellerman Lines, Ltd.; dimensions, 
426ft. Gin. by 54ft. 9in. by 32ft.; to carry 7200 gross tons. 
Engines, one set of triple-expansion, 24in., 41}in., 72in. diameter 
by 5lin. stroke ; constructed by the builders; launch, August 
26th. 





Crry or Stock#oLm, motor ship ; built by Barclay, Curle and 
Co., Ltd., to the order of the Ellerman Lines, Ltd.; 9500 tons 
deadweight. Engines, two-stroke cycle, double-acting Diesel, 
24}in. diameter by 44in. stroke; constructed by the North 
British Diesel Engine Works, Ltd.; trial trip, August 28th. 


Corner Broox, steamer; built by Sir W. G. Armstrong, 
Whitworth and Co., Ltd., to the order of the Newfoundland 
Power and Paper Utilities Corporation, Ltd.; 8600 tons dead- 
weight. Engines, inverted direct-acting, surface condensing, 
triple-expansion, pressure 180 1b.; constructed by the builders ; 
trial trip, September Ist. 


Oxton, vehicle ferry steamer; built by Cammell Laird and 
Co., Ltd., to the order of the Birkenhead Corporation ; dimen- 
sions, 150ft. by 50ft. by 15ft. 6in. Engines, two sets of three- 
cylinder inverted, triple-expansion, condensing, pressure 180 lb.; 
jaunch, September 2nd. 

built by Harland and Wolff, 
Steam Navigation Company 
Engines, twin-cylinder, 

trial trip, September 


Temuco, tug and water tender 
Ltd., to the order of the Pacific 
dimensions, 86ft. by 19ft. by Ott. 
two-cycle ; constructed by the builders 
3rd. 

Wooprorp, twin-screw bucket hopper dredger; built by 
William Simons and Co., Ltd., to the order of the Port of Spain, 
Trinidad ; hopper capacity, 150 Engines, two of 
compound surface condensing; constructed by the 
launch, September 3rd. 


tons sets 


builders’ 


BELNOR, single-screw motor vessel; built by Sir W. G. Arm- 
strong, Whitworth and Co., Ltd., to the order of Captain Christen 


Smith, of Oslo; dimensions, 318tt. Gin. by 46ft. by 23ft. 3in 
to carry 4100 tons Engines, single-screw Armstrong-Sulzer 
Diesel, 600 mm. diameter, 1060 mm. stroke constructed by 


the builders ; launch, September 4th. 


Picuincua, Revenue cruiser; built by Chantiers et Ateliers 


de St. Nazaire Penhoet, to the order ot the Colombian Govern 
ment; dimensions, 100ft. by 20ft. by 8ft. Gin. Engines, twin- 
acrew, triple-expansion, surface condensing, pressure 180 Ib.; 


constructed »y John I. Thornycroft and Co., Ltd.; launch, 


September 5th. 

Boyaca, Revenue cruiser; built by Chantiers et Ateliers de 
Nazaire, Penhoet, to the order of the Colombian Govern 

ment; dimensions, 100ft. by 20ft. by 8ft. 6in. twin 

screw, triple-expansion, surtace condensing, pressure 180 Ib.; 


St 
Engines, 








constructed by J, Thornycroft and Co., Ltd.; trial trip, 
September 7th 
CATALOGUES. 
Tue Norton Company, Worcester, Mass., U.8.A.—Booklet 


entitled “‘ Grinding Wheel Information 
Werksroor, Amsterdam, Holland Latest catalogue dealing 
witn Diesel engines for marine propulsion. 
Micuett Bearinos, Ltd., South Benwell, Newcastle-on 
Tyne.—New edition of the Michell viscometer book. 


R. W. Craprree anv Sons, Ltd., 7, Farringdon-road, E.C. 1 

Leaflet dealing with printing machinery repairs and main- 
tenance. 

Surer Centrirucats Enorvecrs, Ltd., Imperial House, 
Kingsway, W.C. 2.—Leaflet on Sharples turbine and transformer 
oil purifiers. 

Wotsetey Morors, Ltd., Adderley Park, Birmingham.—Book- 
let describing and illustrating the Wolseley repair and service 
depét at Manor-street, Chelsea, 8.W. 3. 

Nationat Empioyrers’ Mutvat GENERAL INsuRANCE Asso- 
craTiIon, Ltd., 1 and 2, George-street, Mansion House, E.C. 4,.— 
Pamphlet on accident prevention for the employer 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Stanton Ironworks Company, Ltd., near Nottingham, 
has unfortunately lost by death the services of Mr. J. M. Paul, 
its blast-furnace manager. 

His Masesty'’s Trade Commissioner to Western Canada an- 
nounces the removal of his offices from 210, Winch Building, to 
18, Commerce Building, Vancouver, B.C. 


We are asked to say that Isles, Ltd., of Stanningley, near 


Leeds, crane makers, have appointed John Cawley and Co., 53, 
Victoria-street, Westminster, as their London agents. 
We learn that Mr. James Duncanson, A.M.I. Mech. E., 


A.M.LE.E., has recently resigned his position on the staff of the 
Glasgow Corporation Electricity Department, where he has been 
for over a dozen years, to take up an appointment with Messrs 
Caldwell and Co., of Glasgow. 


Tue INTERNATIONAL ComBusTION, Ltd., of Africa House, 
Kingsway, London, W.C. 2, informs us that its commercial pul- 
verising department has now been transferred to separate offices 
at 11, Southampton-row, London, W.C, 2. Telephone number 


Museum 2867. Mr. J. C. Farrant has been appointed general 
manager of this department, and Mr. C. 8. Messenger sales 
manager. 


WE are informed by Mr. H. G. Blakemore that early in April 
he tendered his resignation as general manager of the Ransome 
Machinery Company (1920), Ltd., and that this resignation 
became effective in August. He has taken temporary offices at 
180, Piccadilly, W. 1 (telephone No., Gerrard 8263), where he is 
organising an agency business in connection with machinery, 
plant and materials of interest to railway, dock, harbour and 
consulting engineers, contractors, builders, municipal engineers, 
&e. 








Tue Motor Surp Crry or StockHoLM.—The new motor ship, 
the City of Stockholm, which Barclay, Curle and Co., Ltd., re- 
cently completed for Ellerman Lines, Ltd., has carried out 
successful trials on the Clyde. When the vessel is carrying a 
deadweight of 9500 tons, the trial results showed that a speed 
of about 10} knots will be maintained on a fuel oil consumption 
of 8 tons per day. The City of Stockholm is fitted with single- 
screw two-cycle double-acting machinery of the sliding cylinder 
type, built by the North British Diesel Engine Works, Ltd., of 
Whiteinch. The engines are similar to those installed in the 
motor ship Swanley, and are designed for an output of 2000 
brake horse-power at 96 revolutions per minute. In the case 


of the City of Stockholm there was a gain of 41,000 cubic feet 
as compared with the space which would have been required 
had steam engines and boilers been installed, 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E, Coast— 
Native : 
Foreign (c.i.f.) 


PIG IRON. 


Home. 


£ se. £«. d, 
(2) Scorntanp— 

Hematite 

No. 1 Foundry 


No, 3 Foundry 


N.E. Coast— 
Hematite Mixed Nos. 
No. I 


Cleveland— 
No. 1 oe 
Silicious Iron .. 
No. 3G.M.B . 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 
MIDLANDs— 
(3) Staffe.— 
All-mine (Cold Blast) 10 
North Staffs. Forge .. 38 
» Foundry .. 4 


(3) Northampton— 


Foundry No. 3 
” Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


(3) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 

N. Lancs. and Cum. 
(* 6 
14 8 


Hematite Mixed Nos. .. 
4 13 


MANUFACTURED IRON. 


Home. 
£a. d. 
ScoTrtanp— 
Crown Bars 11 12 
Best - on 
N.E. Coast— 
Common Bars 
Lancs.— 
Crown Bars - 
Second Quality Bars 
Hoops 


8. Yorxs.— 
Crown Bars 
Best 
Hoops 


Mipt aNnps— 
Crown Bars - 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


STEEL. 


(6) Home. 

£e d, 

(6) ScorLanp— 

Boiler Plates .. é.. ae ee ae ed 
Ship Plates, jin.andup. 8 2 6to8 5 

Geto 1. «+ cc os PTR FG 
Steel Sheets, under 3/,,in. 

G0 Ma. ce 8 oc 


ee oe OF 
Sheets (Gal. Cor. 24 B.G.) 


Otov 17 6 
--17 10 Oto£18 


(1) Delivered. 
(6) Home Prices—All delivered Glasgow Station. 


(2) Net Makers’ works. 


according to analysis ; open market, 17/— to 18/6 at ovens. 


Export. | 


STEEL (continued). 
Home. 
£s. d. £sd £ s. 
Ship Plates Oto8 10 0 
Angles Oto8 5 0 
Boiler Plates : 0 
Joists os 5 (0 
Heavy Rails , 0 
Fish-plates ‘ .. . 
Channels 5 0 
Hard Billets 9 0 
Soft Billets 7 0 
N.W. Coast— 
Barrow— 
Heavy Rails # owe 
Light - to9 0 
Billets to 10 10 
MANCHESTER— 
Bars (Round) 
» (others) 
Hoops (Best) 
» (Soft Steel) 
Plates eu ; 
» (Lanes, Boiler) 


N.E, Coast— 


SHEFFIELD— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic ‘ 
Intermediate Basic 
Soft Basic 
Hoops ““ 
Soft Wire Rods 
MrIpLanps— 
Small Rolled Bars... .. 
Billets and Sheet-bars .. 
Sheets (20 W.G.) : 
Galv. Sheets, f.0.b. L’pool 
Angles 
Joists 





Tees ; 
Bridge and Tank Plates 
Boiler Plates 


NON-FERROUS METALS. 
SwaNnsza— 


Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
9 (three months) 
Copper (cash) 
9 (three months) 
Spanish Lead (cash) 
(three months) 


19/3 to 19/6 


Spelter (cash) oe 
» (three months) 
MANCHESTER— 
Copper, Best Selected Ingote 
» Electrolytic ‘ 
Strong Sheets 
» Tubes (Basis Price) 
Brass Tubes (Basis price) 
+ Condenser 
Lead, English. . 
» Foreign 


FERRO ALLOYS. 


(AU prices now nominal.) 
1/10 to 1,11 per Ib. 
1/8 tol 9 per Ib. 
Per Ton. Per 

£23 10 0 

£23 0 0 

£22 10 0 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 9° 
8 p.c. to 10 p.c. 
Specially Refin +d 
2 p.c. carbon 
1 p.c. a ae 
0.70 p.c. carbon .. 
+ oo carbon free 
Metallic Chromium ‘ 
Ferro Manganese (per ton) 


£42 10 O 
£52 0 0O 
. £56 0 0 
1/5 per Ib. 
3/9 per lb. 
£15 for home, 
£15 for export 
5 0 scale 5/— per 
unit 
£22 0 
unit 
16/— per Ib. 
7/- per Ib. 
1/— per lb. 
£170 to £175 
.. 10/-- per Ib. 
. £130 


Silicon, 45 p.c. to 50 p.c. £12 


75 p.c. 0 scale 6/— per 
» Vanadium 
» Molybdenum 
» Titanium (carbon free 
Nickel (per ton) 
Cobalt ar Ns 
Aluminium (per ton) 





Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


(3) f.0.t. Makers’ works, approximate. 


t Latest quotations available. (a) Delivered Glasgow, 


Export. 
d. 





(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


FUELS. 
SCOTLAND. 
| LANARKSHIRE— 
(f.0.b. Glasgow)—Steam 
oe Ell 
Splint 
Trebles 
Doubles 
a i Singles 


Export. 
14/9 
15 
16/9 to 20/6 
16/6 to 17 
15/3 
14/3 


£9 to £95 | Ayrgsarre— 


14,9 
16/9 
16/6 


(f.0.b. Ports)—Steam 
Splints 
Trebles 


| Firessine— 
(f.0.b. Methil or Burnt- 
island)—Steam 

Screened Navigation 

Trebles 

Doubles 

Singles 

Lora1ans— 

(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


"98to 140 
20/9 
17/6 
15/9 
14/6 


14 
13 
17 
15/9 
14/3 


7} 


ENGLAND. 
| (8) N.W. Coasr— 
Steams 
Household 
Coke j 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
| Durn#am— 
Best Gas 
Second 
Household 
Foundry Coke 
SHEFFIELD— 
Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House 22/- 
Large Nuts j 
o Small 
Yorkshire Hards 
Derbyshire ,, 
Rough Slacks 
Nutty 8/6 to 
Smalls : ; 3/6 to 
Blast -furnace Coke (Inland)* , - 
(Export) f.0.b. 


23/- 
-—to 45 
25/- 


il 
i4,- 


Inland 
to 33 
to 29 

6 to 25/6 

to 24 

to 20 

2/6to l4 

to 22 
- to 22 
10/6 to 


CaRpIFrF— (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large 
Second ,, * 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley oe 
Best Eastern Valley Large 
Ordinary * 
Best Steam Smalls 
Ordinary a 
Washed Nute 
No. 3 Rhondda Large 
° % Smalls 
No. 2 Large 20/ 
Through 16 
- Smalls : 9 
Foundry Coke (export) ; : 40; 
Furnace Coke (export) - 25 
Patent Fuel .. .. : : 21/- 
Pitwood (ex ship) .. 27 
SwansEa— 
Anthracite Coals : 
Best Big Vein Large 
Seconds .. .. , 
Red Vein > 
Machine-made Cobbles 
Nuts.. 
Beans 
Peas ee ‘ 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls ; 
Cargo Through 


24 to 
23 to 
23/3 to 
21/6 to 
21/6 to 
31 to 
21/- to 
20/- to 
10/3 to 
v/-— to 
19/- 
26 
15 


- 
> 


ee ow te be te 
—~—— IS be 
Se i 


14/— to 


22/-- to 7 

20/— to 22/- 
11/6 to 13/- 
16/6 to 18/6 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 


(6) Delivered Sheffield. (ce) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


World’s Trade Inquiry. 


Ir is stated that the French Government intends 
to bring before the League of Nations a proposal to carry 
out an inquiry into the economic situation of the whole 
world, apparently with the idea of laying down the lines 
of a future trade policy, whereby it is hoped to remove the 
disabilities from which all countries are suffering. Such 
an inquiry cannot fail to do good, if it shows that there can 
be no general prosperity unless the barriers against the 
natural dependence of different countries upon each other 
are suppressed. Experience in this country has shown that 
these barriers, due mainly to exchange rate fluctuations 
and to a policy of prohibition and restriction, do not affect 
industrial activity so long as there is enough work at home 
to keep everyone employed, but when a financial stringency 
checks enterprise, as it is doing at present, there can be no 
activity except by dealing with other countries. The 
protection of home industries has never been so rigorous 
as it is now, simply because countries with a normal 
currency cannot do business here, and competition from 
Germany is avoided by what practically amounts to a 
prohibition. Now that business with foreign countries is 
impeded by high tariffs, there is a feeling that trade cannot 
expand unless something is done to facilitate relations 
abroad. All efforts to this end by means of partial treaties 
have failed, and there is consequently a tendency to return 
to more normal conditions by inaugurating a more liberal 
policy of reciprocity Unfortunately, however, while 
there are tnany professions of faith in freer trade relations, 
the protectionist instinct stiffens when the time comes to 
discuas the conditions under which treaties of commerce 
should be carried out. Still, it is certain that there can be 
no general industrial activity until the barriers between the 
different countries are lowered and something is done to 
facilitate international trade. This is what M. Loucheur 
1ims at in securing from the French Government a promise 
to bring the matter before the League of Nations. At the 
same time the failure of the policy of commercial and indus 
trial exclusiveness, which has been carried out to such an 
extent on the Continent, has been clearly demonstrated 
at the Free Trade Congress held at Vienna. Everywhere 
there is the same desire to put an end to the stagnation 
caused by the efforts of each country to supply its own 
needs and to buy nothing abroad. If the proposed inquiry 
into the world’s economic condition is followed by a serious 
effort to render the financial situation leas acute and to 
organise a system of commercial treaties on a sufficiently 








liberal basis of reciprocity there will be some hope of an 
improvement in European trade 


Railway Improvements. 

The inquiries made into the causes of recent 
railway accidents show that they were due largely to the 
ompanies being unable to spend the money necessary to 

equip the lines in a way to keep pace with the increasing 
traffic requirements. So huge was the expenditure to make 
up for the wastage and deterioration suffered during the 
war that the companies soon found themselves at the end 
of their resources, so far as the renewal of rolling stock was 
concerned. In view of the considerable number of loco- 
motives and wagons that were surrendered by Germany 
ifter the Armistice, there can be no complaint as to the 
quantity of rolling stock, but there is undoubtedly a great 
deficiency in quality. Quite a number of accidents have 
been causeil by derailments, owing to the making up of 
express trains with light and heavy coaches, although this 
practice has only been followed in cases of emergency during 
the holiday season, when it has been found necessary to 
run additional trains. Some of the accidents have been 
attributed to the condition of the track and quite a large 
proportion to mistakes in signalling, which has again 
brought to the fore the importance of adopting immediately 
the automatic block system. So vast is the sum needed 
to equip the railways with new rolling stock and to carry 
out the recommendations being made for the prevention 
of accidents, that it is obviously impossible for the com- 
panies to effect this work unaided. It is therefore pro- 
posed that no further expenditure should be made upon 
new lines until the existing railways are properly equipped, 
which would mean that the 700 million francs authorised 
by the Government for the construction of new lines during 
the next two years should be devoted entirely to putting 
the existing railways in order. 


Future of Motor Fuels. 


After all that has been done to find some sub- 
stitute for petrol as a fuel for motors, there is, in the opinion 
of M. Kling, the director of the Paris Municipal Labo- 
ratory, very little hope of practical results being obtained 
from synthetical products. The only fuels that have given 
any promise of general employment are alcohol and suction 
gas from charcoal. The failure to impose alcohol on power 
users is one of the reasons for the precarious situation of 
the distilling industry in the Nord, and for the trouble 
experienced with beet growers, who refused to produce 
more beet for aleohol unless they could get higher prices. 
Progress in the synthetic production of the spirit, especially 
from coke oven gases, has considerably extended the 
possible sources of supply, but in a general way the cost 
is much higher than that of natural hydro-carbons, and 
the calorific value is less. M. Kling is one of the first 
amongst experts to damp the enthusiasm of those who 
believe that the future of the internal combustion engine 
lies in developing a vast home and colonial alcohol industry. 
He argues that there can be no competition with coal when 
that product is treated commercially by a low-tempera- 
ture carbonisation process. There will be no more waste- 
ful distribution of coal, but a complete utilisation of hydro- 
carbons, even from the poorest slack. The colliery will 
become a great chemical factory producing oils, chemical 
products and coke. Electricity will be generated at the 
collieries with the coke, and, with the liquid fuels from the 
coal distillation, will provide all the energy required. M. 
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When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
| When an abridgment is not illustrated the Specification is 
| without drawings. 


Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


STEAM GENERATORS. 


238,129. January 9th, 1925.—IMPROVEMENTs IN STEAM 
Generators, The Stirling Boiler Company, Ltd., of 32-383, 
Farringdon-street, E.C.4; and Henry John Sutherland 
Mackay, of 6, Charles-street, St. James, London, 8.W. 1. 

This invention relates to boilers fitted with a superheater and 

a re-heater. The latter is bounded by a rear baffle, portions of 

which are formed as dampers, which move in unison and are 

capable of being raised or lowered so as to cause the gases to 

flow through the re-heater or to be by-passed. The re-heater A 

is in two sections. B is a baffle between the superheater and one 
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of these sections of the reheater, and C is a baffle between the 
two sections of the reheater. D and E are rear baffles. With the 
rear baffle D pairs of movable dampers H and J are associated. 
In one position the lower damper H serves in conjunction with 
the stationary baffle G as a baffling device extending from the 
mud drum to the upper drum, so that the gases are caused to 
traverse both the reheater sections. When, however, the damper 
H is made to take up the position behind the lower portion of the 
stationary baffle G the damper .! is made to block the passage 








Kling looks to the creation of a great chemical fuel industry. 


over the reheater iugquat 13th, 1925. 


INTERNAL COMBUSTION ENGINES. 
238,118. December 31st, 1924 IMPROVEMENTS IN IGNITION 
MEANS FoR INTERNAL ComBusTION Or, ENGrINes, Schifts- 
werft Linz Acktiengesellschaft, of Wollzeile 12, Vienna I., 
Austria 
This invention relates to means for the ignition of high flash 
point oils in the cylinder of an internal combustion engine. In 
the particular form of construction we illustrate a sparking plug 
A is mounted in the domed crown of the cylinder head B. The 
fuel injection valve C is arranged on an axis X Y which is inclined 
to the centre line of the cylinder. By such means the electrodes 
of the sparking plug are only reached by the fine particles of fuel 
spray which are present on the periphery of the cone of fuel 


emerging from the fuel valve nozzle at the moment of the 
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injection ot the charge. A continuous discharge of electric sparks 
is maintained hetween the electrodes of the plug, which produces 
a highly heated zone of hot air at the point D. The heated air 
serves to ignite the finely divided particles of fuel which reach it 
and to promote combustion, It will be seen that the high tem- 
perature necessary for the ignition of the fuel is not obtained by 
compression within the engine cylinder, but by the concentrated 
heating action of an electric discharge upon a small and confined 
space. As the high-tension discharge is continuous the timing of 
the engine and any regulation of the combustion process must 
be determined by the setting of the fuel valve. The manner in 
which the sparking plug is arranged relative to the fuel spray 
is such that the hollow space D is not filled with fuel and 
carbonisation does not take place.— August 13th, 1925. 


DYNAMOS AND MOTORS. 


238,000. May 8th, 1924.—-IMPROVEMENTS IN AND RELATING 
To DyNaMo-ELecTRIC Macaines, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, London, 
W.C. 2; and Allan Adair Pollock, of 27, Milverton-crescent, 
Leamington Spa, Warwick. 

This invention relates more particularly to a construction of 
electric motors mounted on a single length of shafting. 
When two or three motors are mounted upon a propeller 
shaft, if there is a breakdown of any of the motors, it is impossible 
to repair them without putting the remaining motors out of 
action during the period necessary for repair. The object of 
this invention is to construct each machine so that it can be dis- 
connected from the shaft and opened up for repair, while the 








shaft A has flanges B and C. The motor is provided with a 
spider having arms D and E at the ends of the rotor frame, 
these spider arms being secured to the flanges B and C respec 
tively. In order to permit of easy removal the spider arms may 
be spigoted to the flanges, and in addition may be provided with 
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dowel pins to enable them to be accurately replaced after with 
drawal. In some cases it may be possible to utilise the existing 
flange, which forms part of a coupling between two lengths of 
shafting, as a support for the spider.—August 10th, 1925. 


238,169. March Sth, 1924.—ImprovemenTs IN ELEcTRIC 
Morors, The Lancashire Dynamo and Motor Company, 
Robert Stafford McLeod, of 21, Victoria-street, Didsbury, 
Manchester ; George Eric Mason, of Dalkeith, Bover-road, 
Hale, Chester ; and William Stansfield, of 35, Torbay-road, 
Chorliton-cum-Hardy, Lancaster. 

This invention relates to electric rotors of the squirrel cage 


















































type, and the object is to improve the action of such rotors. In 
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order to prevent currents passing between rotor bars of different 
potentials through the core discs, the bars between which there 
may be a difference of. potential, only bear against the discs for 
a portion of the length. As shown in the drawing, these portions 
are staggered. Portions of the bars such as those shown at A are 
reduced in diameter so as to leave spaces B between the bars 
and the walls of the slots August 5th, 1925. 


TELEGRAPHS AND TELEPHONES. 


238,123. December 18th, 1924.—IMPROVEMENTs IN THER- 
mionic Tropes, The General Electric Company, of Magnet 
House, Kingsway, W.C.2; and Colin James Smithells, 
of the Research Laboratories of the General Electric Com 
pany, Ltd., Wembley, Middlesex. 

This invention relates more particularly to triodes or three- 

electrode valves in which the surface of the cathode consists of 

thorated tungsten or of alkaline earths. In some cases, as, for 
example, when using a valve to obtain grid rectification, it is 
necessary that an electron current should be flowing to the grid 
and therefore that the potential of the grid should not be lower 
than that of any part of the filament, by an amount depending 
upon the initial velocities of the thermionic electrons. If the 
cathode be made of tungsten and the grid of molybdenum or 
nickel this condition is usually secured even if the grid be con- 
nected with the negative terminal of the filament. The contact 
potential between the dissimilar metals causes the grid to assume 

a higher potential than that of the part with which it is connected 

If, however, the cathode be of thorated tungsten in the “ dull 

emitting ’’ condition or of alkaline earths, the contact potential 

between the grid and filament is in the opposite direction and 
the grid assumes a potential lower than that of the part of the 
filament with which it is connected. In order that the potential 
of the grid should not be low enough to prevent grid current 
flowing it is necessary to connect the grid with the positive end 
of the filament or with some point electrically intermediate 
between the two ends. But this method fails if the voltage 
applied to the filament by the heating battery be so low that the 
potential of the grid when connected to the positive end of the 
filament is still at a potential which is so low that no grid current 
flows or less current than is required in order that the grid may 
operate at a suitable point of its characteristic. According to 
this invention, this difficulty is avoided by coating the grid 
during the manufacture of the valve with a highly electro- 
positive metal. The use of magnesium is preferred for manipula- 
tive reasons, but any other metal will serve if the contact poten- 
tial, relative to the cathode material, is suitable according to the 
consideration mentioned, and which has not so high a vapour 
pressure that it will be evaporated from the grid during the use 
of the valve. In carrying out the invention the known process 
of manufacture is modified. A small piece of magnesium is 
attached to the inside of the anode in addition to that attached 
to the outside. Both pieces are then evaporated together by 
heating the anode. Some of the magnesium attached to the 
inside of the anode is deposited on the grid and it serves to 
alter its electrical potential relative to the cathode in the direc- 
tion desired.— August 13th, 1925 


CRANES AND CONVEYORS. 


237,764. October 15th, 1924.—Lever Lurrin@ CRANEs, 
Naamlooze Vennootschap Hephaestos Handels Associatie, 
Boompjes 29, Rotterdam, Holland. 

The crane frame A may be a travelling frame or rotatable, or 

may be designed for both motions. There is pivoted to it a 

boom B, which has pivoted to its outer end a double-armed 

lever or luffing jib C, having the pulley D for the cable at one end, 

and connected at the other end to the frame by one arm of a 

double-armed lever E. The parts B C E constitute a link motion, 

and the length of the limbs and the positions of the fulcra being 
properly selected, an approximately horizontal path can be pre- 
scribed to the free end of the jib C, when luffing, but it may in 
special circumstances be desirable to arrange the members for 





remaining motor or motors continue to drive the shaft. The main 





moving the load up or down an inclined path. In order that 
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this is done without altering the effective length of the hoisting 
rope, the rope is passed over rollers or pulleys whose distance 
from each other does not vary during the movement of the link 
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motion, say, over G, and G, or over G, and G,. The rear arm of 
the lever E carries a balancing weight H, and is connected with a 
serew spindle F for actuating it.— August 6th, 1925. 


MACHINE TOOLS AND SHOP APPLIANCES. 


238,144. February 24th, 1925.—A MorTor-priven Banp Saw, 
Wilhelm Hess, of 1, Hohenlohestr, Gera-Reuss, Germany. 

The driving motor A is mounted on the bed-plate B, and the 
latter is so mounted that it can oscillate up and down owing to 
one of its ends being vertically adjustable on a bolt C and held 
on both sides by springs D and E. The spring-controlled bolt C 
ean be screwed in a standard such as H by means of a milled head 
F and nut G for the purpose of regulating the tension of the 
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spongs Dand FE. On the shaft of the motor there is a friction 
wheel I, which, by means of the springs D and E, is held in 
frictional contact with the pulley K driving the band saw indi- 
cated at L. The triction wheel is preferably of wedge shape 
and runs in a corresponding groove of the driving pulley K. The 
rotation of the driving pulley K can be quickly braked by means 
of the brake lever M mounted on the frame. The end of the 
brake lever carries an interchangeable brake block N.—-Augqust 
13th, 1925 


MISCELLANEOUS. 


7,757. September 22nd, 1924.—-Exrractine Or From Or- 
BEARING Sanps, H. Fairbrother, 30 and 32, Ludgate-hill, 
London, E.C. 4. 

This specification covers a process for extracting oil from 
bituminous sands. The sand is charged into the retort A as it 
is mined, that is to say, with its natural moisture. The charge is 
prevented from touching the sides of the retort by a grating B 
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and is raised to a temperature of from 400 deg. to 425 deg. Cent. 
The steam and gases driven off are condensed in the coil C and 
collected in the tank D. The uncondensable gases are drawn off 
from the top of this tank and forced back into the retort by the 
blower E. By regulating the operation of the blower the tem- 
perature of the charge can be controlled. Any unused gas is 





collected in the holder F.—August 6th, 1925. 
: | 
238,140. February 13th, 1925.—IMPROVEMENTs IN OR RELATING 
ro Enecrricat Reststance, Charles Edward Scott, of 
Box 27, Isalian, West Virginia, U.S.A. 
The resistance described in this specification is primarily 


intended for use in connection with electric welding and is com- 
posed of chains A supported in a frame in the manner shown. 
. , ; : : 

The tension on the chains can be adjusted, apparently with the 
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object of varying the resistance. The inventor claims that a 
resistance of this type is cheap to construct and readily repaired. 
lugust 13th, 1925. 








EDUCATIONAL INTELLIGENCE. 


CHELSEA PoLyTecuNic.—The day and evening classes at 
Chelsea Polytechnic begin on September 21st, 1925. In the 
Department of Chemistry and Metallurgy, there are laboratories 
for wet and dry assaying, metallography and pyrometry, heat 
treatment and mechanical testing. Here the general courses are 
suitable for :—(a) Students desiring to become industrial and 
analytical metallurgists ; (b) candidates for the London Univer 
sity Degree in Metallurgy, the Institute of Chemistry Diploma in 
Metallurgical Chemistry and Technical Students ; (c) assayers, 
analytical and consulting chemists and engineers ; whilst the 
special courses are suitable for those engaged in the various 
branches of the metallurgical and engineering industry. Day 
and evening courses are arranged in this department. The 
special classes include: (a) Mechanical Working and Testing of 
Metals and Alloys ; (6) The Heat Treatment of Metals and Alloys; 
and (c) Armourers’ and Braziers’ Company—Advanced Lectures 
on Metal Crystals, by Prof. H. C. H. Carpenter, F.R.S., which 
will be given on each Thursday in November, 1925. Admission 
free. 


EpvucaTIoN In  Lonpoxn—Lonpon County Councit.—In 
London there are about 250 educational institutions maintained 
or aided by the London County Council, ranging from Poly- 
technics to evening Institutions in outlying districts. Provision 
is made for instruction in commerce, industry, art, literature and 
in many forms of women’s work. In these institutions prepara- 
tion is given for various professional examinations, and students 
of the different institutions have been very successful in securing 
diplomas and certificates. During the year 1923-24, 6185 
students from technical and evening institutes and day con- 
tinuation schools were successful at the examinations conducted 
by the Royal Society of Arts. Every facility is afforded to the 
London student, and arrangements have been made with Kent 
and Middlesex by which their students are admitted generally 
on the same terms as Londoners. Other authorities, such as 
Surrey and Essex, are prepared to make concessions for students 
resident in their area, under certain conditions, so that they may 
attend suitable classes in London. Speaking generally, no 
student need be debarred by reason of cost from obtaining a 
suitable form of continued education, and application to the 
appropriate local education authority will no doubt be sympa- 
thetically met in cases in which arrangements have not yet been 
completed. Apart from the institutions referred to, the Council 
makes arrangements for classes to be conducted on premises of 
firms wherever possible, provided that a sufficient number 
of students is forthcoming. Further particulars regarding any 
point would be gladly given if the communication is addressed 
to the Education Officer at the County Hall, S.E. 1. 








CONTRACTS. 


Ritey Stroker Company, Ltd., Palace Chambers, Bridge- 
street, London, 8.W. 1, are supplying the stokers for the new 
plant of the Union Cold Storage Company, Ltd., and additional 
Riley stokers have been ordered by the Luton Corporation and 
the Buenos Aires Central Electric Station. 


Ruston aNp Hornssy, Ltd., Lincoln, have received from the 
Director-General, India Store Department, instructions to supply 
two further large dragline excavators in connection with Lloyd's 
Barrage and Canals Construction Scheme. According to the 
terms of the contract, these two draglines are to be delivered in 
seven weeks, 

Amonest the contracts recently secured by the Underfeed 
Stoker Company, Ltd., we note two travelling grate stokers for 
the Scottish Central Power Company and two for the Gravesend 
Corporation ; eighteen Underfeed stokers and three air heaters 
for India Store Department ; and a pulverised fuel plant for 
the Brighton Corporation. 


Henry Simon, Ltd., have received an important contract from 
the G.P.O., London, for the installation of a series of conveyors 
at the Central Office, Mount Pleasant. The order includes mail 
bag conveyors, packet conveyors, and facing-table conveyors 
for the new Sorting Office, Mount Pleasant, and another order 
for a series of conveyors for the head sorting office at Glasgow. 
This contract comprises bag opening conveyors, packet con- 
veyors, facing-table conveyors, and a selective tray conveyor. 

DaNieL ADAMSON AND Co., Ltd., Dukinfield, have been 
awarded the contract for the supply of automatic floatswitch 
sewage lifting plant of the tandem type, operated by electrically- 
driven air compressing plant automatically controlled, for the 
junction of Jalan Sultan and Northbridge-road, for the Municipal 
Commissioners of Singapore ; and for the supply, delivery and 
erection of patent automatic floatswitch, sewage lifting plant with 
automatic electrically-driven air compressing plant, together 
with duplicate sets of electrically-driven storm water pumping 
sets fitted with automatic control gear for the Cowsley Housing 
Estate, Derby. 








Die Biocks ror Dror Foreinc.—The British Engineering 
Standards Association has just issued a British Standard 
Schedule of Steel for Die Blocks for Drop Forging. This schedule, 
which has been drawn up in co-operation with the Association of 
Drop Forgers and Stampers, the Alloy Steel Makers Association 
and the National Federation of Iron and Steel Manufacturers, 
contains specifications for four classes ot steel for the die blocks, 
covering chemical composition, heat treatment and mechanical 
tests. Copies of this publication may be obtained from the 
B.E.S.A. Publication Department, 28, Victoria-street, London, 
S.W. 1, price 1s. 2d. post free. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.—The 
Town Hall, Stourbridge. West Midland District meeting. 
2 p.m. 

West Bromwicn ENGINEERING Soctrety.—Technical School, 
West Bromwich. Lecture, ‘* Non-ferrous Metals and Alloys, 
by Dr. H. M. Browndson. 7.30 p.m. 


SATURDAY, SEPTEMBER 19ra. 


INSTITUTION OF MUNICIPAL AND County ENGINEERS, 
Eastern District meeting at Horsham. 11 a.m. 


South. 


ENGINEERS, 
il a.m. 


INSTITUTION OF MUNICIPAL AND COUNTY 
North-Eastern District meeting at Eston, Yorks. 

Juntor INstTiruTion or ENGINEERS.—Visit 
Leyland Motors, Ltd., Kingston-on-Thames. 


to the works of 
10.30 a.m. 
SATURDAY, SEPTEMBER 2é6ru. 
INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS, 
Eastern District meeting at Barnard Castle. 12.30 p.m. 


North. 


TUESDAY, SEPTEMBER 29ra. 
ENGINEERS.—85-88, The Minories, 
Recent Developments in Marine 
A. I. Nicholson. 6.30 p.m. 


INsTITUTE OF MARINE 
Tower-hill, London, E.1. “ 
Propelling Machinery,’’ by Mr. 

TUESDAY, SEPTEMBER 22np. 

INSTITUTION OF MUNICIPAL AND COUNTY 
Olde Castle Restaurant, Castle-place, Belfast. 
meeting. 1 p.m. 


ENGINEERS,--Ye 
Irish District 


WEDNESDAY, SEPTEMBER 23rp. 

Rapio Society or Great Brrraty.—lInstitution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C, 2. 
Address, ** The Mechanism of Radiation,” by Sir Oliver Lodge, 
F.R.S. 6 p.m. 

SATURDAY, SEPTEMBER 2¢6ru. 

INSTITUTION OF MUNICIPAL AND COUNTY 
South Midland District meeting at Buckingham. 


ENGINEERS 
11.15a.m. 
County ENGINEERS.— 
12 noon. 


INSTITUTION OF MUNICIPAL AND 
Southern District meeting at Trowbridge. 

West Bromwicu ENGINEERING Society Visit to the works 
of Kynoch, Ltd., Witton. 3 p.m. 


THURSDAY AND FRIDAY, OCTOBER Ist anv 2no. 

Farapay Socrery.—Lecture Rooms of Sir Leoline Jenkyns’ 
Laboratory, Jesus College, Oxford. General discussion on 
* Photochemical Reactions in Liquids and Gasoe.”’ 


FRIDAY, OCTOBER 2npb. 

AND CouNTY ENGINEERs.—92, 
Metropolitan District meeting. 
by Mr. Wm. Bell. 6.30 


INSTITUTION OF MUNICIPAL 
Victoria-street, London, 8.W. I 
Paper, ‘‘ Modern Road Construction,”’ 
p.m. 

39, Victoria-street, 


Juntor INSTITUTION OF ENGINEERS. 
r of Broadcasting,” 


London, 8.W.1. Lecturette, “* Problems 
by Mr. H. Bishop. .7.30 p.m. 


FRIDAY TO MONDAY, OCTOBER 2np To 5rs. 


ABATEMENT Leacue oF Great Barrrarn.—Palace 
Conference on “‘ Smoke Abatement.”’ 


SMOKE 
Hotel, Buxton. 


SATURDAY, OCTOBER 3nrp. 

County 
Joint meeting 
Discussion on 


ENGINEERS. — 
of North- 
“ Regional 


INSTITUTION OF MUNICIPAL AND 
County Court Room, Todmorden. 
Western and Yorkshire Districts. 
Town Planning.” 2.30 p.m. 
OCTOBER 

ENGINEERS : 
Room, 


Chairman's address, 
7.30 p.m 


MONDAY, oTH. 


Juntor INstTIruTion 
SectTIon.—Geographical 
Parsonage, Manchester. 
by Mr. J. D. Porteous 


NortTa-WEsTERN 
16, St. Mary's 
Responsibility, 


OF 
Society's 


TUESDAY, OCTOBER 6ru. 

Royal Automo 

address 
8 p.m’ 


ENGINEERS. 
S.W. 1. Presidential 

Mr. H. Kerr Thomas. 

InstiTuTE OF Metats: Briruincuam Loca Secrion.— 
Chamber of Commerce, New-street, Birmingham. Paper. 
‘“* Some Phases of Life in India,” by Dr. F. Johnson. 7 p.m. 


INSTITUTION OF AUTOMOBILE 
bile Club, Pall-mall, London, 
“The Automobile Engineer,”’ by 


INsTITUTE OF Metats: Nortu-East Coast Loca Section 
—Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Address by the Chairman, Mr. H. J. 
Young. 7.30 p.m. 

VENTILATING ENGINEERS. 
S.W. 1. * Practical 
7 p.m. 


INSTITUTION OF HEATING AND 
Caxton Hall, Westminster, London,. 
Measurement of Air Flow,’’ by Mr. E. Ower. 


THURSDAY, OCTOBER 8rua. 
InstiTruTeE oF Metats: Lonpon Locat Sectrion.—Institute 
of Marine Engineers, 85/88, The Minories, Tower-hill, London, 
E. 1. Address by the Chairman, Dr. J, L. Haughton. 7.30 p.m 


FRIDAY, OCTOBER 9ra. 


Dies EnoIne Users’ Association,—Caxton 
minster, London, 8.W.1. Paper, “The Scottish 
Industry,’’ by Mr. E. M. Bailey. 

INsTITUTE OF MeTats: SHEFFIELD Loca Section.—Non- 
ferrous Section of the Applied Science Department, The Uni- 
versity, Sheffield. Chairman’s address, *‘Some Notes upon the 
Value of the Institute of Metals to the Local Industries,’ by Mr. 
F. Mason, 7.30 p.m. 


Wesat- 
Oil 


Hall, 


Shale 


MONDAY, OCTOBER 12tTx. 

INsTITUTE OF MeTats: Scorrisu Loca Section,—lInstitu- 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. Address by the Chairman, Mr. John Stirling. 
7.30 p.m. 


FRIDAY, OCTOBER lé6rua. 


INSTITUTE OF METALS: Swansea Locat Section.—Metal- 
lurgical Department, University College, Singleton Park, 
Swansea. Address by the Chairman, Captain Hugh Vivian. 
7.15 p.m. 


WEDNESDAY, OCTOBER 2lIst. 


Newcomen Socrety.—Room 6, Chamber of Commerce, New- 
street, Birmingham. Diary of a tour in the Midlands in 1823, 
kept by Joshua Field, will be shown. Mr. J. W. Hall will précis 
and annotate the Diary. 5.30 p.m. 
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Shipyard Labour Conditions. 


ARRANGEMENTS, we learn, are being made for the 
holding of a conference in London on October 6th 
of the executive committees of the shipyard trades 
unions. The executives, at the present moment, are 
considering the interim report submitted by the joint 
committee of employers’ and workers’ representa- 
tives, which for some time past has been holding an 
inquiry into the position of the shipbuilding industry 
with special reference to foreign competition. The 
terms of the interim report have not been publicly 
disclosed, but it is understood that they cover certain 
proposals which, if adopted and put into force, would, 
it is believed, considerably assist the industry to 
obtain work during the coming winter. At the con- 
ference on October 6th the views of the unions on 
these proposals will be heard, and an attempt will 
probably be made to secure their adoption. Mean- 
while, the industry is apparently to be spared the 
fresh anxiety which threatened it by the action of 
some of the Southampton men who sought to prevent 
shipyard hands from working on vessels employing 
crews which refuse to associate themselves with the 
unofficial seamen’s strike. The Federation of Engi- 
neering and Shipbuilding Trades Unions has declined 
to countenance this move, and has ordered certain 
of its officials to desist from encouraging it. On 
Monday ® conference of the shipyard unions was 
arranged in London on the initiation of the Operative 
Plumbers’ Union, with the object of securing support 
for the unofficial seamen’s strike, but all the big ship- 
yard unions declined the invitation to attend, and 
the meeting, it is learned, was a complete failure. 


A New Nottingham Power Station. 


\ FEW days ago a new superpower station, with 
an initial capacity of 30,000 kilowatts, was put into 
operation at North Welford, Nottingham. Exten- 
sions to be made in the near future will increase the 
capacity to 50,000 kilowatts. The cost of the new 
station is said to be in the neighbourhood of £23 per 
kilowatt installed, but some of the largest contracts 
were placed four years ago. Moreover, many of the 
items in the total cost, such as land, railway sidings, 
workshops, cranes, river work and offices, will not 
recur when the station is extended, and the cost per 
kilowatt will then be reduced. Electrical energy is 
now being transmitted from the North Welford 
power station to the original Talbot-street and St. 
Ann’s Well-road stations, which are to be used in 
future as sub-stations, and to a number of new sub- 
stations. The Corporation is now in a position to 
supply electricity not only to the city of Nottingham, 
but to seventeen urban districts, covering a total 
area of 47 square miles. Speaking at the opening 
ceremony, Sir John Snell said that the North Welford 
station, situated in the neighbourhood of an important 
coalfield and upon the principal waterway, of the 
Midlands, was in such a strategic position that, given 
the willingness of the Nottingham Corporation to 
expand it as might be required, it would become one 
of the largest stations in the country. 


Electrical Development. 


At a dinner which followed the opening of the new 
extension of the Keighley electricity works last 
Saturday, Mr. Philip Snowden referred to the develop- 
ment which had taken place in the electrical industry 
during the last thirty years. He thought it was true 
to say that the industry was still in its infancy, and 
the most sanguine optimist could hardly put a limit 
to the development of electric power which would be 
realised in the future. It was a regrettable fact that 
the development of electrical power in Great Britain 
was behind that of many foreign countries. The 
scheme of the Labour Government had in mind the 
linking up of large centres by transmission lines, and 
he understood that the present Government, which 
inherited the scheme which the Labour Government 
prepared, had been spending some time in making 
further inquiry, and that its report was now ready. 
It was essential to co-ordinate the whole of the elec- 
trical generating stations of the country. The task 
of introducing a uniform frequency would haye to be 
undertaken very largely by the State. He hoped that 
all artificial restrictions of areas would be abolished, 
and he would like to see the State take in hand the 
complete control of the electrical supplies. 


Port Developments in Ireland. 


PLANS, we learn, are now under consideration for 
the extension of the docks at Limerick and the con- 
struction of a new western entrance. The sum of 
£150,000 has been mentioned as the probable amount 
which will be guaranteed under the Trades Loan 
Act, and it is likely that the work will be carried out 
by Siemens and Schuckert, in connection with the 
Shannon electricity scheme. At present the work of 
making a railway line to the docks is held up by a 
labour dispute. arising out of the proposal of the 
Berlin firm to pay 8d. an hour for a fifty-four hour ! 


week to unskilled workers, a rate which is being 
resisted by the Transport Workers’ Union. At Water- 
ford the Harbour Board is at present negotiating for 
a bank loan of £50,000 to cover the cost of construct- 
ing a new deep-water berth, and the deepening of the 


existing grain-discharging berths. Valuable assets 
to the port are the recently delivered pontoons, three 
in number, which were built by the Dublin Dockyard 
Company Vickers (Ireland), Ltd. They are each 
120ft. in length, with a beam of 9ft. and a similar 
moulded depth. The pontoons will replace the old 
hulks which for many years were used in the harbour. 
The rival claims of Galway and Blacksod Bay for a 
western Transatlantic port are again engaging the 
attention of the Port and Docks Board in Dublin. 
Mr. G. Byrne has given notice of a motion in favour 
of the Galway development, whilst Sir Edward 
Bellingham champions the Blacksod Bay scheme. 
According to Sir Edward's figures, at least three and 
a-half millions sterling would be required to construct 
the proposed Galway harbour, but only three millions 
—one million for the harbour and two millions for the 
railway connections—would be required were the 
Blacksod Bay scheme to be carried through. More- 
over, under the Blacksod scheme the railway would 
pass through districts rich in minerals. 


Features of H M.S. Nelson. 


From the appearance of the battleship Nelson at 
her launch, as shown in the engraving published in 
THe ENGINEER of September 11th, it can be inferred 
that this vessel differs radically from all preceding 
capital ships of the British Navy. She is, for example, 
the first ship of the all-big-gun type to have a flush 
deck, earlier units of this type, from the Dreadnought 
to the Hood, having been designed with a raised fore- 
castle. Compared with these earlier ships, the Nelson 
will probably have a higher freeboard. The position of 
this tophamper indicates that all the main gun 
positions will be forward of the bridge, as predicted 
in unofficial descriptions of the vessel, and that the 
funnel will be well abaft the midship line. A further 
conclusion suggested by the photograph in question 
is that the American rumours which credited this 
ship with a large capacity for carrying and operating 
aircraft were groundless. It is obvious that the greater 
part of her deck space will be occupied by the arma- 
ment and other equipment, while the upper works 
extend so far aft as to leave only a short quarter- 
deck available. This arrangement renders it physic- 
ally impossible for the ship to carry more than one 
or two light aeroplanes. It is interesting to recall 
that the two previous namesakes of the Nelson in 
each case represented a marked departure from con- 
ventional warship practice, the Nelson of 1876 being 
a belted cruiser of novel design, while the battleship 
of the same name launched twenty years later was 
remarkable both for her powerful secondary arma- 
ment of ten 9-2in. guns and her singular appearance. 


Cast Iron Houses. 


ANOTHER type of metal construction for dwelling- 
houses has been added to the already long list by 
Walter Macfarlane and Co., of Glasgow, who have 
just put up a specimen on the ground adjoining the 
Langlands housing scheme of the Glasgow Corpora- 
tion. The exterior walls of these houses are built up 
of standardised cast iron panels, fixed between cast 
iron uprights. The faces of these panels are deliber- 
ately left rough, to represent rough-cast plaster, and 
it ic claimed that they will last indefinitely if painted 
at intervals of from seven to ten years. The internal 
linings and ceilings are of beaver board, and the 
partition walls of beaver board on wood studding. 
The roof is carried by steel trusses, and is of wood 
boarding with felt and asbestos tiles on the top. 
The window frames are of steel and the chimueys of 
brick. It is said that a block comprising two bun- 
galows each with two bedrooms, a living-room, &c., 
and having a floor area of 788 square feet, can be 
erected, after the foundations are laid, in a week. 
Another novel form of construction is being adopted 
at one of the London aerodromes, where some 
‘** married quarters ” are being built with steel framing 
filled in with cork and protected on the outside by 
cement applied with a cement gun. 


Bridging the Channel. 


AMONG the various fantastic schemes which have 
been put forward from time to time for facilitating 
transport between this country and France, that 
just submitted to the London Chamber of Commerce 
by M. Jules Jager, a Swiss engineer, is one of the most 
remarkable. He proposes to construct two parallel 
** jetties *’ across the Channel from Deal to Calais 
and to make them so wide that they would accom- 
modate four lines of railway and a roadway. Between 
these two jetties there would be an enclosed water- 
way, which, it is claimed, would be navigable by 
barges. Then, with a canal cut across Kent and one 
lock—presumably to accommodate differences in 
tidal level—barges could go all the way from the 
Thames to the continental canal system. In order 
to provide for shipping going up and down the 
Channel, there would be a large “‘ viaduct’ near each 


coast that would be high enough to pass the largest 





Such a viaduct would have to be at least 


liner. 


150ft. high, and in view of the low level of the land 
at Deal, it is difficult to see how the viaduct on our 
side could be brought within reasonable distance 
without a prohibitive gradient. It has not been 
disclosed, so far, whether M. Jager proposes to 
maintain the viaduct level for the central part of 
the crossing or come down again nearer to sea level ; 
but either alternative seems impractical. Putting 
aside the capital cost, estimated at £75,000,000, the 
scheme is unlikely to find support among English 
engineers ; although the enclosed waterway might 
appeal to Channel swimmers. 


Longitudinal Ship Construction 
Improvements. 


Sim JosepH IsHerwoop has completed a further 
development of the longitudinal system of ship con- 
struction bearing his name. It is called “ the bracket- 
less system,”’ and it is claimed for it that it will effect 
considerable economies in labour and in subsequent 
upkeep charges to the owner, as repairs will be sim 
plified. The effect of the improvement on the exist 
ing longitudinal system is the elimination of al! 
brackets connecting longitudinals to bulkheads. 
Apart from the economies in labour and upkeep 
charges, still further frame strength is attained. The 
system has been designed rather for tanker construc- 
tion than for ordinary cargo vessels, and an order 
for the first bracketless tanker has been placed 
with Messrs. Palmers, on Tyneside. It of 
interest to note that more than 90 per cent. of the 
world’s oil tankers are on the longitudinal design. 
Sir Joseph Isherwood has just returned from America, 
where the new system is receiving the attention of 
the large oil tanker interests. 


Pembroke and Rosyth 


Tue decision of the Admiralty to place the dock- 
yards at Pembroke and Rosyth on a care and main- 
tenance basis, has naturally called forth strong 
protest from the civic bodies and trades organisations 
in the districts affected. A deputation of trades 
unionists recently waited upon the Admiralty in 
order to point out the hardships involved to the dock- 
yard workmen, and the difficulties of housing accom- 
modation if the established workmen were transferred 
to other dockyards. The Civil Lord of the Admiralty, 
in replying to the deputation, said that measures of 
economy were necessary, and much as the Board 
deplored the necessity which gave rise to the hard- 
ships mentioned, he could hold out no hope of the 
decision arrived at being reversed. On Tuesday, the 
22nd inst., it was announced that for the time being 
no further notices of discharge will be issued to work- 
men at Rosyth. By deferring such notices an oppor- 
tunity will be given for the Prime Minister to consider 
the representations which are to be made to him by 
a deputation of the local authorities of Pembroke and 
Rosyth Docks. Various suggestions, we understand, 
have been put forward with a view to the utilisation 
of the two dockyards for commercial purposes, and 
there is no doubt that any scheme which can be shown 
to be practicable will be considered with sympathy by 
the Admiralty. With regard to Pembroke, one sugges 
tion is that the Great Western Railway might take 
over the dockyard and use it as a rolling stock repair- 
ing works, and for the docking and repairing of its 
railway steamers. Rosyth, it has been suggested, 
might be developed as a new coaling port for the 
Forth. It has good railway connections and coal 
handling and storage facilities, and it is quite possible 
that the projected extension of the West Fife coalfield 
will warrant further shipping facilities. 


18 


A German Amalgamation. 


In the Seven-day Journal of September llth we 
referred to reports received from Germany that a 
colossal steel trust was being formed in that country, 
the constituent firms being Krupp, Phoenix, Rhein- 
stahl, Thyssen and the Rhine-Elbe Union. The 
amalgamation was to take the form of an entirely 
new company, and a capital of 40 million pounds was 
spoken of. It appears now that difficulties have arisen 
and that one of the largest members of the proposed 
group has refused to join. The firm in question is 
Krupps, and the reason given for its refusal is that 
it thinks the removal of so famous a name would be 
disadvantageous to German industry. The firm, 
however, states that it is ready to co-operate with the 
projected trust in all questions concerned with the 
concentration of production. 


The Beardmore-Rohrbach Flying Boat. 


Tue Beardmore-Rohrbach all-metal flying boat, 
which has been built in Denmark to the order of 
William Beardmore and Co., Ltd., for the Air Ministry, 
has arrived at Felixstowe. It was built by the Rohr 
bach Metal Aeroplane Company, of Copenhagen and 
Berlin, and is similar in design to the flying boat 
described and illustrated in our issue of March 27th, 
1925. A feature of the machine is the three-part wing 
construction and the provision of telescopic masts and 
sails. The journey from Copenhagen to Felixstowe 
was accomplished in a non-stop flight of 600 miles. 
Similar boats, we understand, are being constructed 
at the Dalmuir works of William Beardmore and 





Co., Ltd. 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 


By E. L. AHRONS, M.I. Mech. E. 
No. XXXIX.* 
NON-COMPOUND LOCOMOTIVES 


(continued). 


PERIOD 1882 TO 1889: 


Goods Engines, 0-6-0 Type. 
describe in detail the general designs of goods engines, 
which on most lines were very similar to one another. 
Most of them had wheels varying from 4ft. 10in. to 
5ft. 2in. diameter, and cylinders 17}in. or 18in. by 
26in. stroke. The Great Western Railway in 1883 
temporarily adopted the usual British inside framed 
type, but adhered to 17in. by 24in. cylinders, and the 
Great Eastern Railway also retained the old 17in. or 
17}in. by 24in. dimensions. The pressure was usually 
140 Ib. to 160 bh. The few engines described below 
have been selected on account of special features of 
interest. 

The Great Eastern railway engines—Fig. 276—of 
which there were only ten, made by Kitson, 1882, were 
designed by Massey Bromley. They had the 











FIG. 276—G.E. GOODS ENGINE, 1882 
peculiarity that the platforms were raised, as shown, 
above the wheels, and doors were provided at the 
front of the cab to allow the driver access to the 
platforms. For engines with inside cylinders the 
arrangement rendered the motion somewhat more 
difficult to oil. The coupling rods had plain bushes 
for the leading and trailing wheels, but double cottered 
brasses for the driving wheels. Compensating levers 
connected the leading and driving springs. The 
cylinders were I7in. by 24in.; wheels, 5ft. 2in. 
diameter ; wheel base, 7ft. 7in. 7ft. llin. ; the heat- 
ing surface of 203 l}in. tubes was 957.6 square feet ; 
total, 1052.5 square feet ; grate area, 15.27 square 
feet ; 149 lb. ; weight in working order, 
36 tons 3} cwt. 

W. Stroudley’s heavy goods engines of 1882-7 for 
the Brighton Railway had 18}in. by 26in. cylinders, 
5fit. wheels, and 150 lb. pressure. The cylinders and 
motion were similar to those of the 0-4-2 express 
engines. Tube heating surface, 1312 square feet ; 
fire-box, 101 square feet; total, 1413 square feet ; 
grate, 20.95 square feet ; total weight, 40 tons 7 ewt. 


pressure, 











FIG. 278-—-G.W. GOODS 


in working order. The six engines of 1887 had an 
air reversing cylinder inside the cab. Their outward 
appearance was very similar to the earlier engines— 
Fig. 214 ante. 

The Great Western goods engines of 1883-4 by 
W. Dean had 17in. by 24in. cylinders and 5ft. lin. 
coupled wheels; wheel base, 7ft. 3in. + 8ft. 3in. 
The first twenty had domeless boilers in accordance 
with Swindon practice of 1881-3, but in the 1884 
engines the boilers had large domes on the front ring 
of a steel barrel made in two rings. The total heating 
1192.7 square feet; grate area, 16.4 
pressure, 140 Ib.; total weight in work- 
ing order varied from 32} to 33} tons. The coupling- 
rods were made with a double knuckle joint. The 
end of the front rod terminated in a joint with a 
vertical pin to allow horizontal movement on curves ; 
the back rod had the usual vertical motion about a 
horizontal pin. This joint is shown in the illustration 
of the 0-6—0 tank engine—Fig. 278—above. In 1885 
this form of coupling rod was discarded. 

* No. XXXVIII. appeared September 18th. 


surface was 
square feet ; 


In 1885-6 twenty 0-6-0 engines—Fig. 277—were 
built at Swindon, having double frames and outside 
underhung springs, the only instance within the 
writer’s recollection of such a combination in six- 
coupled engines. They had 17in. by 26in. cylinders ; 


| 5ft. lin. coupled wheels ; wheel base, 7ft. 9in. + 8ft.; 
| heating surface, 1157 square feet; grate area, 15.2 


| axle ; weight empty, 33 tons 18 cwt. 


It is unnecessary to | 


ENGINE, 1882 - 1884 


square feet; pressure, 140 lb.; weight in working 
order, 36 tons 18 ewt., equally distributed on each 
These were the 
last 0-6—0 tender engines on the G.W.R. with double 
frames, and from 1890 to 1898 the 1883 design with 
greater tube heating surface was re-adopted. 

One G.W.R. goods engine, built 1882 at Swindon, 
had 17}in. by 28in. cylinders, Joy’s valve gear, and 
domeless boiler. Originally constructed as a 0-6-0 
side tank engine, it was found that the variation of 
weight on the springs as the water in the tanks 
diminished affected the valve gear, and in 1884 it 
was converted into a tender engine. It was the only 
engine with Joy’s gear built for the Great Western. 

Sir John Aspinall’s standard 0-6-0 engines on the 


joints referred to previously. The cylinders were 17in 
by 24in.; diameter of wheels, 4ft. 6in.; pressure, 
140 lb. The illustration shows an engine with raise«| 
smoke-box of the angle ring pattern, but original! 
all these and other engines built at Swindon, 1881-6 
had flush drumhead type smoke-boxes. It was found 
that the decrease in the capacity which resultec| 
from the drumhead pattern caused a somewhat 
uneven pull on the fire, and after 1886 a return wa 
made to the older angle-ring raised pattern. 

The North London Railway 0-6-0 tank engines 
Fig. 279—by J. C. Park, Bow Works, 1879-1894, wit} 
outside cylinders, is of a type which, though not s 
far illustrated, had previously been built in large num 
bers for ironworks and collieries, but was not often 
used on the main railways, and then only for shunt 
ing engines of small size. The principal features of 
the North London engines are the horizontal outsid 
cylinders, single slide bars, and cast iron wheels of 
the Webb type. The boiler and tubes were of stee! 
and the fire-box side stays, which were drilled and 
drifted at each end, were of soft basic steel, fin. dia 











FIG. 277 


Lancashire and Yorkshire railway—illustrated by the 
plate in Tue ENGINEER, January Ist, 1892—also had 
Joy’s valve gear. The class was built continuously at 
Horwich works from 1889 to 1909, and subsequently 
with superheaters, larger cylinders and a few other 
modifications by Mr. G. Hughes. The cylinders are 18in. 
by 26in., with valves above ; wheels, 5ft. Ofin. dia- 
meter; wheel base, 7ft. 9in. + 8ft. 7in.; the boiler con- 
tained 220 1jin. copper tubes, of which the heating sur- 
face was 1102.2 square feet; total, 1209.9 square 
feet; grate, 18} square feet; pressure, 160 Ib.; 
weight in working order, leading 13 tons 16} ewt., 
driving 15 tons, trailing 13 tons 6} cwt., total 42 
tons 3 cwt.; weight empty, 38 tons 3 cwt. 
Eight-wheels Coupled Tender Engines.—The two first 
main line 0-8-0 tender engines to run in this countryt 
were put into service on the Barry Railway in 1889. 
Originally they had been designed and built by Sharp, 
Stewart at Manchester for the Swedish and Nor- 
wegian Railway, but some were acquired by the Barry 
Company. They were recently illustrated in THE 


GREAT WESTERN GOODS 





ENGINE, 1885-6 


meter at the threads and "'/,,in. diameter in the body 
The slide valves inside the frames were vertical, and 
the valve rods bent the form to 
clear the leading axle. The cylinders were 17in. by 
24in.; wheels, 4ft. 4in. diameter; wheel 
5ft. 8in. 5ft. 8in.; tube heating surface, 875.8 
square feet ; total, 956.8 square feet; grate, 16.3 
square feet ; pressure, 160 lb.; the weight in working 
order was very evenly distributed as _ follows :— 
Leading 14 tons 12} ecwt., driving 14 tons 13 ewt., 
trailing 14 tons 12} cwt., total 43 tons 18} ewt.; 
weight empty, 34 tons 11 ewt.; the tank capacity was 
956 gallons. 

The Mersey tunnel railway was opened in January, 
1886. Exceptionally powerful engines for the pas 
senger trains were required to negotiate the gradients 
of 1 in 27 and 1 in 30 with trains weighing 150 tons 
net. The first nine engines—Fig. 280—designed 
and built by Beyer, Peacock, 1885-6, were of the 
0-6-4 side tank type, with double frames. The 
inside cylinders, 2lin. by 26in., were then the largest 


in of a horseshoe 


base, 








ENGINEER, August 3lst, 1923, page 231, Fig. 11. 


The outside cylinders were 20in. by 26in.; diameter | 


of coupled wheels, 4ft. 3in.; total wheel base, 15ft. 5in. 
The boiler barrel, 12ft. 7in. long by 4ft. 5in. diameter, 


contained 192 2in. tubes, of which the heating sur- | 


face was 1205 square feet; total heating surface, 
1320 square feet. Two more of these engines were 
purchased from Sharp, Stewart in 1897, and subse- 
quently the cylinders were reduced to 18}in. by 26in. 
The Stephenson's link motion was inside, and actuated 
vertical slide valves in accordance with the usual 
British practice of that day. 

Six-wheels Coupled Tank Engines.—The 0-6-0 side 


tank engines of the Great Western Railway—Fig. 278 | 


—were built in 1882-3 for main line coal trains 
between Swindon and Aberdare, and are illustrated, 


since they show the coupling-rods with double knuckle | 


+ A 0-8-0 tender engine ot small size was designed and 
probably built about 1850-4 by Stubbs of Llanelly. Very 
little is known of it beyond a diagram in D. K. Clark’s “‘ Rail- 
way Machinery,” but it may have worked on one of the local 
mineral railways in South Wales, 





FIG. 279--NORTH LONDON GOODS ENGINE, 1879 - 1894 


in this country. The valves were underneath. J. 
Stirling’s steam reversing gear was fitted. The coupled 
wheels were 4ft. 7in. and the bogie wheels 3ft. dia- 
| meter; the boiler barrel, 14ft. 3in. long by 4ft. 7in. 
diameter, contained 199 2in. tubes, giving a heat- 
ing surface of 1516.2 square feet ; total heating sur- 
face, 1634.2 square feet; grate, 21 square feet ; 
pressure, 150 lb. The total weight in working order 
was 67 tons 17} cwt., of which 16 tons 5} ewt. were 
carried by the bogie; tank capacity, 1250 gallons, 
with 8in. of air space above. The engines were pro- 
vided with condensing apparatus. 

A second lot of six engines-—-Fig. 281—by Beyer, 
Peacock, 1887, were the earliest 2-6-2 tank engines 
on any British railway. The cylinders, 19}in. by 
| 26in., were outside, and the end axles were pony 
trucks with radius bars. The coupled wheels were 
| 4ft. 7jin.; and the truck wheels, 3ft. diameter. The 

boiler barrel was 10ft. 2in. long by 4ft. 6in. diameter ; 
heating surface of tubes, 1035.5 square feet ; of fire- 
box, 113.8 square feet ; total, 1149.3 square feet ; 
| grate, 244 square feet ; pressure, 150 lb. ; the wheel 
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hase was 8ft. 5ft. 9in. 5ft. 9in. Sit. =< 27ft. 6in. 
lhe tank capacity was 1382 gallons, but, when 
.orking, not more than 1150 to 1170 gallons were 


ed, in order to leave air space. The total weight 
was 624 tons in working order, of which 44 tons 7 cwt. 
were available for adhesion. 

it was found in working that the ordinary American 
tvpe of pony truck with pivoted frame was not very 
suitable, since the sudden vertical shocks when meet- 


ing the 1 in 27 rise caused occasional breakages of | 


the triangular radius bars, and the last three 2—6—2 
tank engines by Kitson, 1892, were specially ordered 
to be made with radial axles. To obtain clearance for 
a total lateral movement of no less than Tin. part 
of the main frames were complétely cut away behind 
the wheels and a deeply dished casting with curved 
guides riveted to them on the inside. The check 
springs were placed in front of and behind the leading 
and trailing axle-boxes respectively, as in the Taff 
Vale engines described previously. To obtain strength 

mbined with elasticity to resist shocks, the 
laminated springs above the radial axles were com- 
bined with helical springs, which ordinarily came into 
the gradient suddenly changed. The 
2-6-2 engines by 


when 
boxes of these, as well as of the 
Beyer, Peacock, were carried over the hind coupled 
les, and a deeply sloping grate was provided. The 
engines by Kitson differed from the others in having 
a drum shaped extension to the smoke-box similar 
to that designed by H. Smellie on the Glasgow and 
South-Western Railway. When fully loaded Kitson’s 
engines weighed 67 tons 9 ewt., of which the leading 
radial axle carried 9 and the trailing 
radial axle 12 tons 13 ewt., the adhesive weight being 
15 tons 10 cwt. 
0-4-0 Shunting 
(rear. A 


fire 


tons 6 ecwt. 


Engine with Kitson’s V alve 
; number of small tank engines was 

ipplied by Kitson in 1888 for shunting at the Hull 
Docks of the Hull and Barnsley Railway. The cvlin- 
ders were 14in. by 2lin. with steam chests on the top, 
the wheels were 3ft. 2in. diameter. The chief 
Hawthorn Kitson’s valve gear, in which 


and 


feature was J 


tube-plate and fire-box casing back plate were stayed 
by T irons placed transversely. The f shaped ring 
lasted seven years, after which grooving started, and 
in subsequent boilers Atock substituted a flexible 
corrugated connecting-ring about Ift. 9in. long. 

In 1883 T. W. Worsdell introduced cast steel fire- 
box girders of I section on the Great Eastern Railway. 
They were made by Messrs. Hadfield. 


Blast Pipes.—In 1885 W. Adams introduced his 
‘vortex blast pipe on the London and South- 
Western Railway. It had an outer annular orifice 


for steam, and an internal circular opening for gases 
formed the upper portion of a bell-mouthed scoop, 
the lower end of the latter being open towards the 
bottom rows of tubes, so that the draught through 
them was increased. The annular jet did not of itself 
constitute a novelty ; annular orifices had been used 
since 1874 by W. Brown, of Winterthur, on Swiss 
locomotives. They were recommended by Sir W. 
Siemens before the Inst. Mech. Engineers in 1872. 

** Petticoat ’’ blast pipes were stated by J. Robinson, 
of Sharp, Stewart——‘ Proc.” Inst. Mech. Engineers, 
1872-—to have been used in the early days of loco- 
motives, and his description agrees with the form in 
which one or more open cones were fixed between the 
blast pipe top and the base of the chimney.; Appar- 
ently they then disappeared in this country. Ross- 
Winans used them in America as early as 1848, and in 
1854 they had there become general in wood-burning 
engines. An arrangement with short blast pipe, 
identical with Ross-Winans’s early design, was illus- 
trated in Tue ENGINEER of July 26th, 1878. One or 
two were experimentally tested on the Great Western 
Railway in 1888, when they made what seem to have 
been their first practical revival in this country. 

Blast pipes with variable orifices had died 
out and were rarely used. W. Kirtley in 1877 
fitted some of the London, Chatham and Dover 


engines with the French “ Polonceau” type of 
top with hinged flaps worked from the foot- 
plate. Although extensively used on the Continent 


they were not a success over here and were abandoned. 


built with double frames and four bearings for the 
driving axle. The advantages attained were larger 
bearing area, and considerable saving in the less 
frequent breakage of frames. The late Joseph 
Tomlinson supported these claims for double frames, 
and added that better springs could be provided, 
for which there was often insufficient room in inside- 
framed engines. The greater width between spring 
centres gave greater stability. 

W. Dean, on the G.W.R., after building many 
single inside framed engines during 1881—4, returned 
to double frames, except in the case of the 0-6-0 
tender ard tank engines of 1890-1900, which had 
inside frames only, principally on account of the 
saving of cost. The engines of 1887—9 had outside 
sandwich frames, but from 1891 onwards only solid 
plate frames were used, and 4-4-0 an 2-6-0 engines 
of this type were built, the former until early in 1910. 

S. W. Johnson, on the Midland, told the writer 
that he considered double frames preferable for 
single driving wheel engines, owing to the greater 
bearing area. In his 4-2-2 engines of 1887 the inside 
bearings were 74in. diameter by 7}in. long, and the 
outside bearings 6}in. diameter by 9in. long. But 
the 4-4-0 engines, in which the cylinders, 18in. by 
26in., as in the 4-2-2 engines, were placed at 2ft. 4in. 
centres, had inside bearings only, 74in. diameter by 
7in. long. Johnson built no coupled engines on the 
Midland with outside bearings. Beyer, Peacock 
built all four-wheels coupled engines for the Dutch 
State Railways with double frames from 1880 until 
the end of 1906. 

On the other hand, double-framed 
more costly, and for a given power considerably 
heavier, the difference in weight in the case of Great 
Western 0-6-0 tender engines of approximately 
equal power being about 3 to 3} tons. 

It is also the general opinion that there is greater 
liability to breakage of crank axles.. This is probably 
true, though no comparative figures to show the 
extent of the difference in otherwise generaliy similar 
engines appear to have been published. But there have 
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the lap and lead movement of the valve was derived 
from the crosshead and combination lever, similar to 
that of the Walschaerts gear, but instead of actuating 
a slotted link by means of a return crank and excentric 
the travel movement was derived from the 
coupling rod, to the end of which a nearly vertical 
rod was attached. The upper end of this rod 
received a reciprocating movement in a vertical arc. 
It was attached to a lever which caused the quad- 
rant link to oscillate about a centra! trunnion. This 
gear, in a slightly modified form, was used chiefly 
on tramway locomotives. 


rod, 


DETAILS OF CONSTRUCTION. 


Boilers 
placing wrought iron for boilers, though it had not 
then definitely established a superiority in quality. 
The writer examined a number of steel boilers 
made in 1882—6, and found several of them very 
badly pitted at the end of about six years’ service in 
spite of the fact that steel tubes were used. Even a 
few years afterwards the head of one of the locomotive 
building firms told the writer that, unless otherwise 
specified, he used Yorkshire iron, owing to the 
number of complaints received in regard to steel. 


Increased pressures, in addition to reduction in 
weight and cost, were the main causes of the 
disappearance of wrought iron. With the use of 


steel it became more common to make the barrels 
in two instead of three rings. D. Drummond, when 
on the North British Railway in 1876, was one of the 
first to construct his boilers, though of wrought iron, 
in this way, and was also one of the few whose boilers 
of this material were pressed at 150lb. W. Adams, 
until about 1886, also used Low Moor iron boilers of 
jin. plate in two rings, though pressed at 160 Ib. 
The two-ringed steel boiler was adopted in 1882 by 
W. Dean on the Great Western Railway for 140 lb. 
pressure, but several other engineers, such as Webb, 
Johnson and Aspinall, though using steel boilers and 
pressures of 160 lb. and upwards, retained three rings. 

In 1882 M. Atock, locomotive superintendent of the 
Midland Great Western Railway, Ireland, constructed 
a boiler the barrel of which was connected to the 
smoke-box tube-plate by means of a M shaped ring to 
allow for the difference between the expansion of brass 
tubes and that of the iron barrel. The smoke-box 


By the end of 1889 steel was rapidly dis- | 
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The recorded history of blast pipes is very scanty. 
A search through the patent records would result in 
the discovery of many schemes, some of which were 
probably tested. Locomotive superintendents made 
frequent experiments, the results of which may be 
buried in such of the archives of their departments as 
have not been destroyed. Very much more is known of 
continental and American designs than of those tried 
in this country. 

Ashpan Dampers.—Most tender engines had front 
dampers only. Stroudley on the Brighton line used 
back dampers only. On the Great Western both 
front and back dampers were provided, and whenever 
possible the drivers ran with the back dampers opened, 
using the front dampers only in case of heavy working 
and bad coal. This excellent system does not seem to 
have been universally appreciated, and many modern 
tender engines are still unprovided with back dampers. 

Frames.—It will be observed that double plate 
frames were by no means defunct, though only three 
British railways were now building engines of this type 
with four bearings for the driving axle. Since the 
early days of railways there had been no examples of 
the construction used on the Continent, notably in 
Belgium and France, in which there were two outside 
frames only, with a single centre stay, giving three 
bearings in all. The Gooch 8ft. singles on the G.W.R. 
broad gauge, which remained at work until May, 
1892, had five bearings for the crank axle. W. Dean’s 
double-framed engines from 1885 onwards not only 
had four bearings for the driving but also for the other 
axles. 

On the Manchester, Sheffield and Lincolnshire 
Railway Charles Sacré used double frames exclu- 
sively until the end of 1868, when he adopted single 
inside frames, and all engines built until 1873-4 
were of the latter type. But it was found that on this 
hilly road with severe gradients the inside-framed 
engines at that time did not stand up to the heavy 
work as well as those with double frames, and were 
more frequently in the shops. Therefore, from 1873-4 
until 1888 all passenger and goods engines, were 
t J. G. H. Warren (**A Century of Locomotive Building,” 


page 276) mentions that in some early engines of R. Stephenson 
and Co., circa 1832, the blast pipe was placed lower than the top 
of the smoke-box and the chimney prolonged downwards into 
the latter. 
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been many cases of double - framed 
engines of which the crank axle mileage exceeded 
400,000 on heavy work. Further, should an axle 
break there is less liability for the engine to leave 
the rails, especially if the fracture occurs in the 
journal or close to the wheel seat. The writer re- 
members two. cases of broken crank axles of inside- 
framed express engines in which the driving wheels 
came right out. Another argument brought against 
double frames was their stiffness on curves. It is 
open to doubt whether the flexibility of an inside- 
framed or any engine should depend in any way on the 
frames, and many frame breakages could probably 
be traced to this cause. Sufficient play should be 
allowed in the axle-boxes, and this was usually the 
case in a well-built double-framed engine, though 
there were cases in which the amount of play was 
excessive. But the double-framed engine is now obso- 
lete as regards new construction ; it has done excellent 
service in its day, as witness the wonderful work done 
by the Midland “800” and other classes and the 
later G.W.R. engines. The maximum authentic 
speed ever recorded, over 102 miles per hour, was made 
by a Great Western double-framed 4-4-0 engine. 

Motion Plates, Frame Stays, Brackets, &c.—Stcel 
castings in place of wrought iron plates and angle 
irons were introduced by F. W. Webb in 1880, and 
his example was followed by T. W. Worsdell on the 
G.E.R. in 1882. The writer is unable to state whether 
the use of cast steel hy private locomotive builders 
ante-dated its introduction on British railways. The 
reversing shafts of Joy's gear were always of cast steel. 
Cast steel hornblocks had been used by A. McDonnell 
in Ireland as far back as 1873. 

The motion plates of Worsdell’s engines by Messrs. 
Hadfield contained .38 per cent. of manganese. , 

Bogies.—The principal novelty was T. W. Worsdoll’s 
bogie, which appeared on the N.E.R. in 1887, and 
subsequently became standard on that line. The 
centre pin entered a block which moved between 
curved instead of straight slides, as in the Adams 
type, and the controlling plate springs were of the 
double elliptical form. At the front the bogie frames 
were fitted on their outsides with buffing blocks, 
which limited the extreme movement by coming into 
contact with the main frames. The radius of curva- 
ture of the slides was l0ft., the centre coinciding 
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with the centre of the driving axle, the intention of 
the design being to prevent the rotation round the 
pin and transfer it to the slides. Whether the extra 
expense of curving the slides compensated for friction 
and wear on the pin is doubtful. The arrangement 
was, in effect, a combination of the Adams bogie and 
Webb radial axle-box. 

Wheels, Axles and Springs.—Cast steel for wheel 
centres rapidly supplanted wrought iron. When, and 
on what railway, they were first used the writer 
has been unable to trace, but Messrs. Hadfield, of 
Sheffield, had made cast steel driving wheels prior 
to 1884, and Mr. Robert Hadfield had for many years 
urged locomotive engineers that safety and dura- 
bility could be secured by their adoption. The first 
cast steel driving wheels in this country which it has 
heen found possible to trace were made by Messrs. 
Hadfield for ten of T. W. Worsdell’s 2-4-2 tank 
engines on the G.E.R. The wheel centres were 
4ft. 10in. diameter and the wheels 5ft. 4in. diameter 
on tread. The Midland also used a few in 1884. At 
the end of 1884 F. W. Webb introduced steel on the 
L. and N.W.R. for the small -3ft. 9in. leading wheels 
of the “ Dreadnought” compound engines, and at 
the end of 1885 was using it for 6ft. 3in. driving wheels. 
T. W. Worsdell, on the G.E.R., in 1883 provided some 
express engines with Hadfield’s patent cast steel 
carrying wheels, in which the treads were solid with the 
centres, and separate tires were not used. The treads 
were neither forged, hammered nor rolled. An official 
record stated that a pair of these wheels, taken at 
random from the lot, had run over 122,000 miles, 
and had worn only fin. They ran under express 
engines between London and Harwich at speeds of 
50 to 60 miles per hour, each wheel carrying 4} tons. 
The durability was stated “to be fully equal to that 
of the best rolled crucible steel tires.” When worn 
they could be re-turned and ordinary tires put on. 
The wheel diameter was not stated, but the weight 
corresponds to that on the 3ft. 8in. carrying wheels 
of the Sinclair 2-2-2 express engines, some of which 
were still working the Harwich expresses. 

In 1889 8. W. Johnson built his express engines 
with cast steel driving wheels, 7ft. 6in. diameter over 
tires. The steel had a tensile strength varying from 
26 to 32 tons per square inch, with an elongation of 
about 24 per cent. in a length of 2in. The yield point 
was about 18 tons per square inch. 

Tire fastenings were modified on certain railways 
to replace the studs, the holes for which were con- 
sidered to constitute a source of weakness. In the 
Carlton and Stroudley fastening used on the Great 
Western locomotives, a turned and cut ring is sprung 
into a groove and secured by hammering the outer 
lip of the latter on the ring. T. W. Worsdell on the 
G.E.R. from 1884 and on the N.E.R. from 1886 onwards 
drilled the rims of the cast steel wheels transversely 
and secured the tires by a modification of Mansell’s 
carriage wheel fastening, with one retaining ring 
having two lips, which fitted into recesses on the 
inside of both wheel and tire. The whole was secured 
by transverse countersunk rivets. 

The Penistone accident of 1884, which was 
caused by a broken crank axle, brought about 
the revival ot the old method of putting a bolt 
longitudinally through the crank pin. The axle 
in question broke through the web, which was 
not hooped. Most of the railways which had not 
hooped the crank webs now did so; but T. W. 
Worsdell adopted unhooped webs of circular 
shape, which also had the advantage that they could 
be turned in a lathe. He was of opinion that the 
webs should be thinner and wider than generally used, 
to give a slight amount of flexibility. 

During 1883-5 S. W. Johnson on the Midland cast 
the excentric sheaves on crank axles, but subsequently 
abandoned the practice because it made the axles 
too stiff. 

Plate springs for driving axles gave place to spiral 
or helical springs, which gave greater uniformity of 
pressure of the wheels on the rails, owing to their 
reduced friction. Webb also used them for trailing 
wheels, for which position they are somewhat too 
sensitive. 

Piston valves were reintroduced in 1887 on the 
N.E.R. of W. M. Smith’s design, and from this time 
onwards successfully. The valves were made with 
collapsible segments to afford relief for water trapped 
in the cylinders. The arrangement of cylinders was 
improved, and the steam chests placed above or 
below with direct drive from the excentrics, avoiding 
the use of rocking shafts. Full description and illus- 
trations of various designs of these valves were given 
in the “* Proc.,’’ Inst. Mech. Engineers, 1902--see also 
THE ENGINEER, November 15th, 1895, and August 
15th, 1902. 

About 1888 metallic packing began to supersede 
the old hemp packings. It came over from America, 
where the “ United States ’’ metallic packing was in 
use on the Pennsylvania Railroad and other lines. 
The earliest use of metallic packing was embodied in 
Edward Cartwright’s British specification of 1797. 
It may have been tried on locomotives in this country 
before 1888, but no record of it has been found. 

Coupling-rods.—Coupling-rods of I section were 
introduced here in 1882 by T. W. Worsdell on the 
G.E.R. It is stated that Thomas Rogers first used 
them in the United States of America in 1854. In 
1867 an American engine by the Grant Locomotive 
Works, and a German engine by Krauss, both with 


I rods, were shown at the Paris Exhibition, and during 
1870-1879 a large number of German locomotives 
were supplied with them. 

Valve Gears.—Kitson’s valve gear has already been 
mentioned. Two other forms of radial valve gear 
were tried in this country, one by Morton on the North 
British Railway and the other, already mentioned, 
by Bryce Douglas on the Caledonian Railway. 
Neither of them received further application. 

Sanding Apparatus.—In 1885 an air-sanding appa- 
ratus, the invention of F. Holt, works manager at 
Derby, was severely tested on the heavy gradients 
of the Settle and Carlisle section of the M.R., by 
removing the coupling-rods of a 2—4—0 express engine, 
converting it temporarily into a single engine. The 
sand-box was placed inside the smoke-box, and a jet 
of compressed air taken from the Westinghouse 
brake reservoir was employed to blow the sand under 
the treads of the driving wheels. The results were 
very successful, but the Westinghouse Company 
objected to the use of air taken from the reservoir, on 
the ground that the brake power was affected detri- 
mentally. Steam was therefore substituted for air, 
and the present form of steam sanding apparatus came 
into existence, and was taken up by Gresham and 
Craven. The use of it enabled single engines to be 
used for many years afterwards ; without it, they 
would have disappeared before the end of last century. 

Water Pick-up Apparatus.—In 1888 Sir John 
Aspinall, on the Lancashire and Yorkshire Railway, 
made two important improvements in Ramsbottom’s 
water pick-up apparatus, hitherto in use only on the 
L. and N.W.R. tender engines, on which the scoop 
was lowered and lifted by hand. The first improve- 
ment consisted in attaching the bottom hinged portion 
of the scoop by means of a rod to a diaphragm piston 
which worked in a cylinder similar to that of the 
Hardy-Aspinall vacuum brake. Under the tender is a 
reservoir or vacuum chamber, and on the footplate 
a three-way cock. The three pipes from the latter 
are connected to the chamber and to the cylinder both 
above and below the diaphragm piston. By turning 
the cock in one direction air is admitted above the 
diaphragm, the space below the latter being placed 
in communication through the cock with the vacuum 
chamber, and the scoop is lowered. To raise it, the 
cock is turned in the opposite direction ; air is ad- 
mitted below the piston, and the space above it now 
communicates with the chamber. The lower hinged 
portion of the scoop has a balance weight which 
assists the lifting and keeps the scoop in the raised 
position. The apparatus could be worked by means 
of a steam or compressed air cylinder. 

The second improvement was the application of the 
above apparatus to tank engines which run in both 
directions. There are two scoops facing in opposite 
directions, both coupled to one discharging pipe and 
also connected together by levers. The different 
arrangements are such that either one or both may 
be lowered into the trough at the same time. Usually 
both are lowered together, and with this system a 
hinged flap valve at the junction of the two scoops 
automatically closes the scoop facing backwards, 
so that the water taken up by the other cannot escape. 

Cabs.—T. W. Worsdell on the N.E.R., from 1886 
onwards, fitted all his engines with large covered-in 
American type cabs, with side windows. These cabs 
were very similar to those made by R. Stephenson and 
Co. in 1860 for two Stockton and Darlington engines. 
Since 1898 similar cabs have been used on the Great 
Eastern and Great North of Scotland railways, and 
more recently on the G.C.R. In 1884 James Manson 
on the Great North of Scotland Railway applied 
hinged side doors to the footplates of tank engines 
to protect the men from draughts when travelling 
bunker first. These engines were built by Kitson. 
S. W. Johnson on the Midland immediately copied 
this arrangement. Similar doors are now universally 
applied, not only to tank but also to tender engines. 

Figs. 277—-8-9 are from photographs by the Loco- 
motive Publishing Company, Ltd. 








Energy from the Sun's Heat. 


In the August issue of the Journal of the Franklin 
Institute there is reprinted a delightful paper entitled 
** Some Future Problems in Engineering,’ which was 
delivered at that Institution in April last by Dr. W. B. 
Parsons. The part of the paper which particularly 
attracts us is that which deals with the forces of Nature 
that are being allowed to run to waste. With regard 
to the tides, Dr. Parsons expresses the opinion that 
the possibility of deriving power from them is limited 
to a few localities, and that even the most exceptional 
of those cannot produce enough energy appreciably 
to affect the world’s supply. Then again, the dynamic 
energy of breaking waves, while impressive in appear- 
ance, is of moment only during storms, which are 
active for but a small portion of total time, and there 
are serious mechanical difficulties in the way of utilis- 
ing the latent energy which they possess. ‘‘ Tides 
and waves,” says Dr. Parsons, ‘may, therefore, be 
put in the same category as the internal heat of the 
earth, all possessing a great amount of latent force, 
but so diluted as to offer little prospect for extensive 





recovery.’’ With the wind, matters are somewhat 





different. Power has been for centuries and stil! 
continues to be derived from that source. With a 
breeze averaging 11 miles per hour, a square metre 
at right angles to the wind represents, theoretically, 
about one-tenth of a horse-power. An area 10 metres 
high and 100 metres long would represent 100 horse- 
power, but the mechanical difficulties in keeping the 
device always facing the wind are, as Dr. Parsons 
points out, so great that the idea does not offer en- 
couragement except for small isolated plants. Sola; 
heat, on the other hand, is on an entirely different 
footing. The sun is a gigantic furnace which, as Dr. 
Parsons puts it, “‘ created, in other geological ages, 
our coal deposits, storing in them energy that we are 
releasing so rapidly. It grows the crops on which 
we feed, it maintains animal life, and is the great 
pump that lifts water from the sea to be precipitated 
as rain.”” It has the enormous diameter of 863,000 
miles, and a surface exposed to the earth—if pro- 
jected as a flat surface—of 585,750 millions of square 
miles. As the temperature of the sun is estimated 
to be 6000 deg. Cent., each square foot of that 
enormous area radiates sufficient heat to generate, at 
full efficiency, 12,500 horse-power. This energy is 
scattered throughout space and only an infinitesimal 
part of it strikes the earth. Small in proportion 
though it be, when compared with the total quantity, 
it is, even at this distance from the sun, nevertheless 
very considerable. According to Dr. Parsons, there 
reaches the earth, in clear weather, 4.98 B.Th.U. 
per minute per square foot of surface, which means 
299 B.Th.U. per hour for every square foot at sea level. 
Taking 2546 B.Th.U. per hour as equivalent to | horse 
power, Dr. Parsons points out that an acre of sun 
light during the noon hour on a clear day at sea leve! 
would furnish, theoretically, over 5100 horse-power 
hours. 

** Here,” remarks Dr. 
amount of energy going to waste,” and he goes on to 
put the matter even more potently. On the assum) 
tion that there are nine hours of maximum intensity 
sunshine per day, and that one-half of the energy 
received is recoverable, he shows that a strip of land 
10 miles wide and 100 miles long would develop daily 
14,700,000,000 horse-power hours. To produce that 
quantity of power by means of steam engines would, 
taking an overall average of 3 lb. of coal per hors: 
power hour, so as to include various types and sizes 
of engines, require an annual consumption of not less 
than 7,300,000,000 metric tons of coal. On a 50 per 
cent. basis of efficiency the Salt Lake in Utah alon 
would suffice to produce energy equal to that fur- 
nished by the whole annual world consumption of 
fuel. There are throtghout the world numerous 
districts where there is continuous unbroken sunshine 
during many hours of the day, and almost every day 
of the year, every acre of which is potentially capable 
of producing, in theory, more than 5000 horse-powe! 
+hours for each hour of sunshine. These figures are, of 
course, dazzling ; but, unfortunately, with our present 
knowledge, we are unable, save on a very humble 
scale,to make practical use of this storehouse of energy. 
It has not, hitherto, been found possible to obtain 
even as high an efficiency of conversion as 5 per cent., 
and even supposing such a large return as 50 per cent 
were possible, and supposing that huge areas of, say, 
the Sahara were equipped for the production of power, 
there are no known means of transmitting that power 
to places where it might be usefully employed. It 
is the vast arid tracts where there are no water, no 
vegetation, and no cities, and, hence, where no large 
quantities of power are required, that afford the best 
conditions for taking advantage of the solar heat. 
Moreover, still supposing we could get our 50 per cent. 
efficiency, the transmission difficulty is not the only 
obstacle in the way to success. The sun does not 
shine all day, and for more than half of the twenty 
four hours a recovery plant at any one point would be 
inoperative. How could the supply of power be 
maintained during the hours of darkness ? Of course, 
if there were some means of readily transmitting the 
energy without prohibitive loss over, say, several 
thousands of miles, the founding of a string of power 
recovery stations round the globe, interconnected and 
so placed that there might always be numbers of them 
bathed in sunshine, might be worth considering. Or, 
if there were some means, vastly more practicable and 
flexible than the ordinary secondary battery, of storing 
energy for indefinite periods for use as and when 
required, matters would be made easier. Unhappily, 
neither alternative is at present possible. 

It is no new idea to desire to transform into useful 
work the power in the solar heat rays. Scientific men 
have, as Dr. Parsons points out, been striving for 
centuries to find a satisfactory solution of the problem. 
The most successful attempt hitherto was that origi- 
nated in 1910 by an American named Shuman. An im- 
proved plant, known by the name of the Shuman-Boys 
installation, which was put to work in Egypt in 1913, 
had a heat-reflecting surface of 13,269 square feet. 
It drove a small steam engine and an overall efficiency 
of 4.32. per cent.’ was obtained. The apparatus, 
which was described in our issues of November 10th, 
1911, October 11th, 1912, and March 20th, 1914, 
depended upon the evaporation of water, and the tem- 
perature reached was only sufficient to produce low- 
pressure steam. It was that fact which rendered 
high efficiency of conversion impossible. Comment- 
ing on the results obtained, Dr. Parsons remarks that, 
though the achievement was, under the circumstances, 


Parsons, *‘is a stupendous 
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surprisingly good and highly encouraging, the steam 
engine is, from the point of view of efficiency, an 
impractical means to employ for the recovery of solar 
energy in usable form. Success, he suggests, will 
not lie in changing water into vapour by heat, but 
either in finding some method whereby the heat energy 
| can be converted directly into power, or in making 
substances which will produce power. To solve the 
problem, however, we must, he urges, free our minds 
of existing methods and begin to think in new terms. 
Nature, he remarks, has, in the growth of plants, 
pointed out a way for man to follow and to surpass 
her. ; Will the engineer of the future, he asks, calling 
physics and chemistry to his aid, be able to supplant 
the steam engine by a more efficient power-producing 
| device and to store the energy until such time as he 
| will need to convert it into work? Those, concludes 
Dr. Parsons, are the future problems of engineering, 
and judging by what the engineering profession has 
accomplished in the first century, or so, of its exist- 
ence, there is room, he thinks, for a reasonable con- 
fidence that success will be achieved. 








The Egyptian Government 
Workshops. 


Tue Egyptian Government workshops are situated 
on the east bank of the Nile at Boulac, a suburb of 
Cairo, and lie between the engineering workshops of 
Thos. Cook and Son (Egypt), Ltd., and the yards 
of the Royal Yachts Administration. 
| The “ Arsenal,” the name by which these shops were 

known until 1910, was started a hundred years ago 
| for ordnance work and later on the maintenance of the 
Government inspection steamers was added, but all the 
ordnance work was transferred to the Egyptian Army 
workshops at the Citadel many years prior to 1910. 
In consequence of a gradually increasing field of 
activities it can be readily understood that the lay- 
out of the shops was not the result of some carefully 
thought-out plan, but rather the outcome of successive 
additions and changes necessitated by the character 
of the work taken up from time to time. 

The scope and capacity of the Government work- 
shops is as follows :—-The present annual turnover of 
the workshops is over £200,000, of which about 
£65,000 represents the value of stores issued as such 
to other administrations. The main activities of the 
workshops are the maintenance of the Government 
steamers, tug and barge service, the construétion of 
new steamers, barges, launches, &c., the steam roller 
service for Cairo, the supply of office and resthouse 
furniture, structural steel work, irrigation sluice and 
pipe work, regulating timbers, water and dust carts 
| for Cairo and other municipalities, repairs for Govern- 
ment pumping stations and their liquid fuel supply. 
The output of the foundry is about 25 tons of iron and 
non-ferrous castings per week. The number of men 
employed at present is about 1600, under the control 
of four British officials and a small staff of Egyptians, 
| some of whom have been trained in England. 

The workshops, which prior to 1914 were getting 
dilapidated, received practically no attention during 
| the war, when military work of every kind was carried 
on at high pressure, and by 1919 were in some cases 
in a dangerous state. The most urgent work was the 
reconstruction of the carpenters’ and joiners’ shop, 
with the addition of some woodworking machinery. 
| It was carried out as a separate piece of work in 1919. 
The roof, of steel trusses covered with galvanised 
corrugated sheeting, replaced a timber frame roof, and 
a flooring of bitumen blocks was laid over the rammed 
earth, which had served till then. There is now accom- 
modation for between 300 and 400 men in this section. 

As soon as this part was completed attention was 
turned to a programme involving the gradual recon- 
struction of practically the whole of the works. It 
was felt that the occasion should be taken to change 
the power supply to the works, which had hitherto 
been provided by a compound horizontal engine, for 
which steam was supplied by a Lancashire oil-fired 
boiler, and a portable steam engine, which was 
employed to drive the line of shafting furthest removed 
from the main drive. It was decided to install a 
Diesel-electric system with motor-driven shafting in 


groups. 

Plans for reconstruction work were pushed forward, 

and as soon as the necessary credit was granted in 
1921 work was begun on re-roofing the heavy machine 
shop, whilst the rest of the main shop roofs were 
renewed in succession. Owing to the new engine- 
| house being constructed on a different site to the old, 
all this work was carried out without interruption of 
the normal shop operations. 

The reconstruction scheme also included the pro- 
| vision of block flooring throughout and the renewal 
|of the whole of the shafting and countershafting 
| arrangements on a different system, re-hooding the 
| blacksmiths’ forges and providing a system of smoke 
collectors leading into an induced draught uptake, 
| adding a storey to the stores, and converting disused 
garage buildings into offices. 

It was a matter of considerable difficulty to carry on 
the normal work of the different shops while the shaft- 
ing system was being reconstructed, and an oil engine 
had to be employed for the temporary driving of 
some of the groups. The whole of the structural steel 








work for the new roof trusses and columns, designed 
in the State Building Department, was manufactured 
in the Government workshops and erected by their 
own men, but the masonry work was carried out by 
local contractors under the supervision of the State 
Building Department. 

The new Diesel machinery was supplied and erected 
by Sulzer Fréres, of Winterthur, and the complete 
electrical equipment by the British Thomson-Houston 
Company, Ltd., of Rugby. 


POWER-HOUSE. 


Power is now supplied by three four-stroke three- 
cylinder Diesel engines rated for a normal output of 
150 brake horse-power each at a speed of 250 revolu- 
tions per minute and capable of dealing with a con- 
tinuous overload of 10 per cent. and a momentary over- 
load of 20 per cent. These engines are of Sulzer’s 
latest standard vertical type. They have a continuous 
closed frame and are each fitted with a three-stage 
vertical compressor directly driven from the main 
crank shaft and provided with air coolers and water 
separators between each stage. Suitable filters and 
coolers are inserted in duplicate in the circuit, enabling 
the system to be cleaned while the engine is running. 
Each engine is provided with its own cooling water 
pump of the plunger type driven from the crank shaft. 
Suction and discharge pipes of these pumps are inter- 
connected, the water being lifted from a common 
artesian well and discharged into a large cooling water 
tank on a steel platform outside the engine-room. On 
the same platform are placed the main fuel oil storage 
tanks, which are duplicated so that cleaning operations 
may be carried out without interfering with the 
normal running of the plant. 

The silencing of these engines has been carefully 
studied, and very large silencers have been provided ; 
they have proved a great success. The exhaust pipes, 
which are water cooled, are led to an underground 
passage, which has been formed to take the silencers 
and piping arrangement, the heated air in this passage 
being controlled and taken through a large pipe to an 
asbestos covered steel tank in which the two fuel tanks 
are confined. This arrangement, while keeping the 
temperature in the passage within reasonable limits, 
allows the hot air to warm up the fuel when required. 

Two of these engines provide ample power for the 
normal requirements of the workshops, leaving the 
third as a reserve unit. The electrical equipment 
consists of three direct-coupled 100-kilowatt direct- 
current generators of the multipolar type, shunt 
wound, which are capable of maintaining an over- 
load of 25 per cent. for a period of two hours. The 
switchboard comprises three 100-kilowatt generator 
panels, three power feeder panels, one meter panel 
having a watt-hour meter, recording output in kilo- 
watt hours, and a graphic recording watt-hour meter 
with eight-day mechanism, both of the Everett 
Edgecumbe type, one lighting panel. and two blank 
panels for future extension. Provision has been made 
for running the three sets in parallel, the apparatus 
required being mounted on swing brackets on the 
corner of the first main generator panel. - 

The feeders from the main switchboard distribute 
the whole of the current to three fuse distribution 
boards, each having six ways, suitably placed to 
serve the 20 brake horse-power motors and smaller 
units. The fuse boards are of the “ Fluvent ” 
enclosed ventilated type with binged doors, equipped 
with double-pole porcelain handle fuse cut-outs, so 
arranged that when the fuse carriers are withdrawn 
all the live parts are covered. Parmitie, Hope and 
Sugden, Ltd., are the makers. The power-house is 
served by a 24-ton overhead travelling crane. 


Macurine, Frrrinc, AND EReEcTING SHOPs. 


The main buildings are 260ft. in length and consist 
of four bays, the two largest having a span of 74ft. 
The cross section on this page shows the three bays, 
which were entirely re-roofed, the fourth with the 
curved roof trass being only re-sheeted. As far as 
possible the old cast iron circular columns supporting 
the roof trusses were retained. 

The group system has been adopted to drive the 
machinery in the metal and woodworking shops. The 
main shafting, fitted with “‘ Skefko ” ball bearings, 
runs the whole length of the buildings and is divided 
sections requiring approximately the same 
power. Each group is belt driven by a Thomson- 
Houston shunt-wound motor of 20 horse-power 
running at 800 revolutions per minute. As the main 
shafts are in line it is possible in the event of a break- 
down to couple any of the groups together, and so 
keep any of the important machines in action. 

Latticed steel columns carry the main shafting, and 
a Herbert Morris 3-ton overhead travelling crane has 
been arranged so that it has a clear lift to any machine. 
The shafting group motors are carried on platforms 
bracketed out from the steel columns, being about 
7ft. from the floor level and away from possible damage 
by workmen or floor dust. The control pillars are 
placed immediately under the motor platforms. 

Another interesting feature is the securing arrange- 
ment of the countershafts of the machines. Steel 
channels are carried the whole length of the work- 
shops on the latticed supports; this enables the 
countershaft bearing frames to be hung in any position 
by hook bolts without drilling, and this was found to 
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be particularly useful in the reconstruction, as the 
dismantling of the old shafting and rearrangement of 
the new progressed simultaneously. 

Altogether eight 20 horse-power motors are installed 
for the machine groups, three being of the pipe venti- 
lated type and five of the protected enclosed ventilated 
type ; the former driving the woodworking machines. 
The control pillars for these motors are of the venti- 
lated drip-proof enclosed design, each consisting of 
sheet steel case (in cast iron frame) fitted with hinged 
glazed and equipped with the following 
apparatus : - 


do« Ts 


Starting rheostat fitted with renewable contacts 


and low-voltage release. 

Double-pole contactor type circuit breaker, fitted 
with an adjustable overload relay with time lag 
device. 

Double-pole isolating switch fitted with exterior 
operating handle interlocked with the door so that the 
latter cannot be opened whilst the switch is on. 


WITH DIESEL ENGINES 


An ammeter of the gravity type with 5in. dial. 

Many of the larger machines, such as the punching 
and shearing machine, plate and angle rollers, log 
saw, hydraulic compressors, foundry blowers, &c., 
are provided with separate driving motors. 

With the exception of a few old machines the equip- 
ment of the workshops generally is now up to date 
and includes a log saw mill and modern woodworking 
machines, grinding and milling machines, pneumatic 
power hammers, and pneumatic equipment for rivet- 
ing, caulking, cutting and drilling, steam hammers, 
hydraulic riveting and tire pressing equipment. 
There is also a section for electric and oxy-acetylene 
welding. Other departments of the workshops are :— 
Tin and copper smithing, electro-plating, upholstering, 
sail and tent making, painting and polishing. 

As regards transport, the workshops are well served, 
having a railway siding and a quay on the river front, 
with a wharf crane between, capable of lifting 50 tons 
either from barges or railway trucks. A Decauville 
line runs from the railway siding through the yard and 


BLACKSMITHS SHOP 


serves the principal shops. On the quay wall are 
situated two mazout storage tanks, which serve to 
stock fuel oil for the pumping stations when the 
mazout is brought in on tank wagons and the mazout 
barges are not available. These reservoirs also supply 
the power-house fuel tanks. 

Work for various Government departments is 
gradually being standardised, and so far the following 
have been put on a standardised basis :—Water carts, 
dust carts and other municipal vehicles, office and 
resthouse furniture, irrigation regulating timbers and 
grooves, and the resultant economies have been so 
striking that standardisation is being extended in 
other directions. A floating dock is in course of con- 
struction and when completed will take 350 tons 
deadweight and be suitable for docking the largest 
Government steamer on the Nile. Hitherto, when 
underwater repairs have been necessary, the smaller 
steamers have been hauled up a slipway on the river 
bank, and in the case of the larger vessels dock 
accommodation, which is frequently not available 
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when required, has had to be hired from private 
hirms. 

The recent reconstruction and modernising of the 
workshops reflects great credit on the Egyptian 
Government, which has realised not only the benefits 
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PLAN OF ZGYPTIAN GOVERNMENT WORKSHOPS AT BOULAC 


resulting from up-to-date workshop methods, but also 
the veluable opportunity now available for the train- 
ing of Egyptian engineers in their own country. 








SIXTY YEARS AGO. 


Tuts is the sixtieth anniversary of the institution of 
the column in this journal headed “‘ Notes and Memor- 
anda "’"—see page 321 of this issue. It appeared for the 
first time in our issue of September 22nd, 1865. Its com- 
panions, “‘ Railway Matters”’ and “ Miscellanea” were 
added at a later date. Some of the items—there were 
forty-eight of them, all distinguished by their brevity— 
were quaint and curious. Eggs, we recorded, were hatched 
at 104 deg. of heat. Tidal mills, another paragraph stated, 
were no novelty, for in the first column of the first page 
of Doomsday Book the existence of one at Dover was 
mentioned. According to another, a field of wheat buried 
under an avalanche for twenty-five years proceeded to 
grow when the snow melted. A still more curious agri- 
cultural phenomenon was mentioned in a fourth paragraph, 
which stated that at Kingston-on-Thames soil brought up 
from a depth of 360ft. and then covered with a hand glass, 
exhibited speedy vegetation. Belief in the virtues of 
ozone would appear to be quite modern. One of our para- 
graphs of sixty years ago asserted that ozone induced 
catarrh, while another recorded that ozone “ generated 
by the action of sulphuric acid on chameleon mineral ” 
checked the growth of the roots of plants. One good 
Havanah cigar, it was remarked, when its smoke was 
condensed yielded sufficient poison to produce active con- 
vulsions in a rabbit, and six pipes of common shag tobacco 
contained enough poison to kill a rabbit in three minutes. 
There will be many of our readers to-day who will unite 
with us in our thankfulness for the fact that we are not 
rabbits. From the refuse of the horn used in the manufac- 
fure of combs, said yet another paragraph, prussiate of 
potash was made, and from the waste of the prussiate 
manufacture there was obtained “ the delicate pine apple 
flavour used by confectioners."” Such things, of course, 
were well enough in the Victorian era, but to-day the 
development of the coal tar industry has provided us with 
possibly less noxious sources of flavouring materials. In 
a paragraph which to-day reads cryptically we find it 
stated that a plain glass mirror reflects .5352 of 1000 rays, 
the quicksilver reflecting two-thirds. Luminosity in those 
diys, it would appear, was measured in terms of rays, candle 
power not having yet become a definite unit. 











AN IMPROVED CAST IRON. 


4 sHORT time ago it was announced that Alfred Holt 
and Co., of Liverpool, in conjunction with the North- 
Eastern Marine Engineering Company, Ltd., of Wallsend, 
had purchased the British patent rights for the process of 
manufacturing the “‘ Perlit ’’ cast iron, invented by Lanz 
and Co., of Mannheim. Development work has been 
steadily proceeding in the laboratories and foundries of 
the firms interested, and we are now in a position to 
state that so satisfactory have the results been that Alfred 

















































































Holt and Co. have decided to specify in future the use of | of engine 20 tons, to‘al weight of engine 52 tons, steam tender 
‘ Perlit ’’ cast iron for all important machinery parts. | 
Almost at the same time the news reaches us that Bur- | giving additional adhesion weight of 34 tons, total weight of 
meister and Wain, of Copenhagen, have also decided to | tender 47 tons, total weight engine and tender 99 tons, of which 
adopt this special process. In a note contributed to the no less than 54 tons would be available for adhesion when 
Institute of British Foundrymen, Mr. H. J. Young recently 


fitted with auxiliary engine driving four of the six wheels 


starting, on rising gradients, or in case of emergency 

It will be recalled that Mr. Archibald Sturrock, as long ago 
as 1865-1866, introduced steam tenders on the G.N.R., certain 
| of the double-framed goods engines (Nos. 400-469) being fitted, 
| but the real and fatal defect in his system was that the tender 


L | engines were not free running, and could not be switched out 
—eoeen when the additional power was not required 
' | I have suggested the applicable of an auxiliary free-running 
{+ ——— | engine to the single-driver type, but, of course, the suggested 
Won Fe — auxiliary engine could be used in conjunction with all types of 
bons SS tender locomotives, “ single,"’ four, six, or eight wheels coupled 
c Septe mber 16th Steam Loco 
vas Has our correspondent forgotten that a steam “ boosting 
|} engine is used on many American locomotives and that Mr 
Gresley has fitted it to several engines For a description see 


Tue Enorneer, February 8th, 1924 


~ | G.W.R. LOCOMOTIVES 


| Sirn,—The two G.W.R B.G.) 2-4-0) convertible engine 

| designed by Mr. Wm. Dean and constructed at Swindon in 1888 
= | referred to by Mr. Ahrons on page 259, September llth, were 
Garoe interesting for the reason that they had the inside main cranks 





j}and the outside coupling-tod cranks arranged on the same 


| A | centres, as in Stroudley’s practice. They were the first G.W.R 
| engine s to have the cranks so placed These 2-4—0's, Nos. 14 
land 16, were rebuilt out of all recognition as narrow-gauge 
4-4-0)'s in 1894, and with two others, Nos. 7 and 8, formed the 

l tad e | “Armstrong” class, No. 7 being so named; No. 8, Gooch 

ms j No. 14, Charles Saunders; and No. 16, Brunel When thus 

——— ‘ , altered, the two latter had the inside and outside cranks disposed 
opposite each other, in the usual manner In 1900, however, in 
his then new 4-4—0's of the ** Atbara " series, Mr. Dean once again 

P | | arranged the cranks similarly to those of Nos. 14 and 16 as built 

+ Y for the broad-gauge in 1888. The “* Atbaras "’ had 18in. by 26in 
inside cylinders and 6ft. 84in. wheels. 
The four engines of the “ Armstrong class are the only 

a | locomotives on the G.W.R. proper with 7ft. 1}in. coupled wheels 

a l at the present time. The cylinders, originally 20in. by 26in., 

were reduced to 19in. not very long after the engines had been 
running as 4—4—0’s, in, I believe, the same year, 1894, in which 
| they turned out as such. Moreover, the “ Armstrongs”’ were 
the first G.W.R. four-coupled tender engines to have a leading 
bogie, and they were, therefore, the first examples of the 4-4-0 


gauge 4—4—0 saddle-tank engines had been built at Swindon as 
! early as 1849. F. W. Brewer. 
Stevenage, Herts., September 19th. 


| 
| 
| 
/ type, as now defined, on the line, although a couple of broad 
| 


described some of the preliminary work done at Wallsend. COMPOUND LOCOMOTIVES. 


he manufacturing process, we gather, combines a definite 
foundry procedure correlated with an equally well defined 
metallurgical control. Part of the process consists of is which prompts Sir Henry Fowler and his colleagues to build 
heating the moulds "6 pe determined temperature, 185 fine compound engines for the L.M. and 8.R. If he read 
while the composition of the metal is at the same time his 
controlled to suit the thickness and mass of the casting. 
It has been found possible to make thin sectioned castings | ‘ 
of low silicon iron ; hich are shown to be pearlitic through | required of them. But the present coal consumption generally 
out, and to possess graphite voids and pearlitic matrix 
of superior types to those found in ordinary metal. The 
new metal— if one may so term it—has pronounced malleable 


Str,— Your correspondent, C. W. Dauncey, in your issue of 
the 18th inst., is at a loss to know what that “‘ very good reason * 


ENGINEER he would know. These engines are the most 





economical in this country to-day, and do all that is reasonably 


is much too high. Our railway companies are no longer able 
to afford the luxury of 13,000,000 tons per annum, even at its 
price of fitteen years ago, and can be relied upon to see that it is 


| greatly reduced. The three-cylinder simple engine advocated 
by Mr. Dauncey is not likely to help mu h in this matter 
Three and four-cylinder simple engines, 4-6-0 type, have been 
in use in this country for some years on the old Great Central, 


properties, and some Wallsend specimens exhibiting this 
feature were recently shown at the Disseldorf Foundry 
Exhibition. A pearlitic cast iron made in the electric 
furnace and possessing a somewhat similar structure is 
manufactured by Brown, Boveri et Cie., in Switzerland, 
and at the time of writing a series of experiments is in 
progress which will show the behaviour of this material 
when subjected to steam at a temperature of 460 deg.Cent. 


North-Eastern, Great Northern and Caledonian lines. The old 
Glasgow and South-Western Company has a 4-4-0 engine of 
good design in service. None of these engines have reduced 
the coal consumption appreciably. The designers of the French 
compound engines on the P.L.M. Railway claim to have reduced 
| the coal consumption 351 tons per 1000 kiloms., or 35 per cent 








— see THE ENGINEER, June 8th, 1917, and “ Kemp's Engineer's 
Year Book,” 1925. In view of the above, I do not think that 





we shall have long to wait before we see similar engines, or 
Letters to the Editor. turbines of equivalent economy, in general use on our own lines. 


4 s The 8c ) Is make rative. 
(We do not hold ourselves responsible for the opinions of our rhe present conditions make it imperative 


correspondents. ) The statements that Mr. Webb's compounds were “ more 
nuisance than they were worth, “‘ Mr. Whale’s wisdom in scrap- 
a ping them,” together with the egotistical statement that “ it 


. . , Pe TED Rre . is quite evident that the three-cylinder simple engine wceuld 
LQOUMOTIVE BUGLESS AND STEAM PRESSURES. a the most efficient and economical in the long run, and is 

Sir,—In the second leading article in your issue of Tue Enot- | by far the best proposition,” also the affected scoffing at “ non 
NEER for September 4th you say “ that radical changes may be | return valves and a special starting regulator,” need no com- . 
expected seems tolerably certain, and the indications are that | ment, The French P.L.M. compound engines supply the answer. 
the steam locomotive can hold its own with certainty if engineers September 2 Ist. PROGRESS, 
will only concentrate attention on the many improvements. 
which are undoubtedly within the range ot practical possi- 
bilities.” You hint that high pressures might be used—-350 Ib. 


. - repens eames’ lnsomatives did on . 
per square inch and even 900 lb. per square inch. I should like Sin,—The Webb expr compound | vee weap + thar 


n otherwise 





in their day, and Mr. Dauncey has not proved th 
by facts. The Midland 4-4-0 type compounds are very 
economical and do some of the hardest work in England over 
the heavy gradients from Manchester Central to Peak Forest 


to say I entirely agree with your views on this important subject. 
If it is found practicable to utilise such high pressures certain 
radical changes, it seems to me, may be looked for, viz: 


(1) Superheating will become unnecessary, as with the higher . 
. . , » 8c vel » he st \ . 
pressures the temperature of the steam will be correspondingly (nearly ee sea leve with the heavy — — a 
‘ . aste ondon express trains t o 
higher, in accordance with Charles’ law ; (2) very much smaller chester to London expre é 


P N 1ester, September 21st 
boilers and engines will be required ; and (3) as a consequence Manches I 


of the latter there will probably be a marked reduction of 


adhesion weight, which will have to be made up in some other 





way in order to cope with modern train loads. 

The problem will be how to achieve this. Might I suggest 
some form of *‘ booster " or automatic “ free-running ”’ auxiliary 
engine fitted to, say, four of the six tender wheels (cight-wheeled UNDER the new patent laws which will shortly come into 
tenders, which have never been very common in this country, | force in the Irish Free State, all British patents, trade 
appear to be going out of fashion, Mr. Gresley’s “ Pacifics,” marks and registered designs will cease to be effective in 
however, being an exception). The auxiliary engine would, of | Saorstat Eireann. British patents granted before Decem- 
course, be automatically cut out when the speed reached a| ber 6th, 1921, will, however, be continued upon the Irish 
given point, and would only be used when necessary on starting | Register, provided that a copy of the patent is lodged in 
a heavy train or climbing a steep gradient. In conjunction with | Ireland and renewal fees are paid as in England. British 
| patents applied for after December 6th, 1921, and before 
proportions might be found capable of dealing with the heaviest | the passing of the Act, will be granted subject to a search 
loads, The “single "’ type—which admittedly has its good | in the Irish Register. These privileges will also extend to 

| registered trade marks and designs. Should an applica- 
ference to any earlier 





a very high steam pressure an engine and boiler of quite moderate 


points—might even be found to give excellent results if a bold 
step were taken in building and testing an engine of the 4-2-2 | tion for a patent be made without re 
type, having 8ft. 6in. or even 9ft. driving wheels, 4ft. bogie an British patents, it must be accompanied by the report of a 
4ft. Gin. trailing wheels, cylinders 17in. by 30in., working | registered patent agent, based upon a search for novelty 
pressure anything above 500 Ib. per square inch, adhesion weight | in the British records. 
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Rectifiers. 
No. ZZ s 


At present thermionic rectifiers are used chiefly 
for providing high direct-current pressyres up to 
15,000 volts or so for the high-tension feed of ther- 
mionic oscillating valves for wireless telegraphy and 
telephony, but it is not improbable that in due course 
they will be employed on an extensive scale for other 
purposes. As the water-cooled thermionic rectifier 
is capable of dealing with a good deal more power than 
ordinary glass rectifiers. considerable attention has 

















FIG. 95—150 K.W. RECTIFIER 


been paid to the development of rectifiers of the former 
class. The illustration—Fig. 95—shows a water- 
cooled rectifier which has been developed in the 
Wembley research laboratories of the General Elec- 
tric Company with the object of supplying 150 kilo- 
watts at a direct-current pressure of 30,000 volts from 
a six-phase supply. 

The illustration shows the rectifier without its 
water jacket, and the anode is visible. The impedance 
of the rectifier, or, in other words, the voltage drop in 
the rectifier for a given anode current, is small. More- 
over, on account of the symmetrical position of each leg 
of the filament in the centre of a cylinder, the electro- 


“The Enameer’”’ 


FIG. 96—-SECTION THROUGH ANODE 


static forces on the filament are also small. The anode 
consists of a copper tube pressed to the shape shown 
in Fig. 96, except at the two ends, which are circular. 
There are two filament legs, joined by a cross bar, as 
shown in Fig. 97. When assembled in the anode 
the two legs lie axially in the anode compartments. 
Anode current-anode volt characteristics of this 
valve are givenin Fig. 100. The total emission of the 
filament, which takes about 1 kilowatt, i.e.. 50 ampéres 
at 20 volts, is 6 ampéres, and it will be seen that when 
this space current is flowing the drop in the rectifier 
is about 800 volts. Larger filaments are used, but, 
with these filaments, the ‘‘ Magnetron ” effect becomes 
important and has to be taken into account in the 





* No. IX. appeared September 18th. 


design. Briefly, the ‘‘ Magnetron "’ effect, which was 
described by Dr. Hull in a paper read before the 
American Institute of Electrical Engineers in October 
of 1923, is that the magnetic field of the filament 
heating current deflects the electrons moving from 
the filament towards the anode, and may, in fact, 
cause them to swing round and return to the filament. 
In the case of tungsten filaments carrying more than 
50 ampéres, this effect becomes important, for it 








FIG. 97. FILAMENT ARRANGEMENT 

seriously affects the anode current and anode volts 
characteristic. The overall length of the valve shown 
in Fig. 95 is 34in. 

An extra high-tension rectifier has been developed 
by the General Electric Company, and is suitable for 
cable testing, electrical precipitation in accordance 
with the Lodge-Cottrell process, and X-ray work. 
These valves—see Fig. 98—are tested at 150,000 volts 
in the non-conducting direction. The standard 














filament system is designed to resist distortion by 
electrostatic forces, and when taking 8 ampéres at a 
pressure of 8 volts, it will give 100 milliampéres of 
thermionic current, and has a working life of several 
hundred hours. Larger currents can, of course, be 
obtained by over-running the filament, with a corre- 
sponding sacrifice of the working life. As will be 
seen from the characteristic curves—Fig. 101—-the 
effective resistance of the valve in the conducting 





When the valve is connected on the output side to 
a capacity load of fairly high insulation, such as on 
extra high-tension cables, the reverse voltage applied 
to the valve is at one point of the cycle twice the 
voltage to which the capacity is charged, and tl 
maximum test voltage for a single core cable with « 
single valve is therefore 75,000 volts. Higher test voli 
ages with various combinations of valves and cable 
cores are, however, practicable, and with suitable 
precautions two or more rectifiers may be connected i, 
series. Valves of this type are said to have proved to |. 
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FIG. 100 ANODE CURRENT -ANODE VOLT CURVE 
very stable, and to recover rapidly from rough trea 
ment, such as surges or over-voltages, and on account 
of the closed-in anode there is little chance of the glas 
puncturing, provided the valves are only supported 
by the metal caps at the ends. When using thes: 
valves it is essential to apply the high-pressure volt 
age to the anode in easy stages. About 50 per cent 
of the full voltage may be applied in the first instance, 
and subsequent increases should be mace at the rat: 
of about 5 per cent. 

Various methods of utilising thermionic valves for 
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FIG. 101--CHARACTERISTIC CURVES FOR E.H.T. RECTIFIER 


rectifying alternating current supplies were dealt 
with some time ago by Mr. C. T. Melling, of the Metro 
politan-Vickers Electrical Company, and were pub- 
lished in our columns, but these articles would be 
incomplete without reference to these methods. 
Fig. 99 shows a thermionic rectifier connected to the 
secondary of a single-phase transformer, R represent - 
ing the direct-current load, which is connected at one 
end to the filament and at the other end to one end of 
the secondary winding, whilst the remaining end 
of this winding is connected to the anode. Obviously, 
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direction is low, and under normal working conditions, 
we are told, the anode does not become hot. Under 
short-circuit conditions, however, a considerable 
amount of power may be expended in the valve. 
In the design of the valve the safe limit in 
this direction has been increased by the provision of 
a thick metal anode, so that a total quantity of 
energy, amounting to about 10 kilowatt-seconds, can 





be expended in the valve without permanent damage. 
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FIG. 99--SINGLE- PHASE HALF- WAVE RECTIFICATION 


with this arrangement current only flows through the 
valve and through the load R during half of the 
alternating-current cycle, as indicated by the curve 
on the right of Fig. 99. If, however, the transformer 
has a centre tapping—see Fig. 102—which is con- 
nected to the load and the anodes of two valves are 
connected to the outer ends of the secondary winding, 
and the other end of the load circuit to the fila- 
ments or cathodes of the valves, the current will 
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flow in the load circuit during both half waves of the 
cycle, as shown on the left of Fig. 102. 

Three-phase alternating current can be rectified 
with the aid of three valves in circuit with the three 
legs of a star-connected secondary of a three-phase 
transformer, as shown in Fig. 103. The load, it will 
he noted, is connected between the neutral point of 
the secondary and the valve filaments, the latter 
onstituting the positive terminal and the former 


. Vv y v 


‘ a 


21st. Another small rectifier working on this prin- 
ciple is supplied by Philips Lamps, Ltd., of 60, 
Wilson-street, E.C. 2, and is shown in Figs. 107 and 
108. From the diagram of connections Fig. 109—.it 
will be perceived that the rectifying bulb has two 
anodes, which give full-wave rectification. The 
filament, which is supplied with current by a few 
turns on the core of the transformer, is of the coated 
type. and therefore works at a low temperature. The 
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FIG. 102 FULL- WAVE SINGLE-PHASE RECTIFICATION 


negative terminal. Full-wave three-phase recti- 
lication can be obtained by using six valves, as 
shown in Figs. 104 and 105. The secondary windings 
n Fig. 105 are connected in two stars, with a phase 
lisplacement of 180 deg., and the neutral points are 
connected through a choke coil to the centre point of 
which the load circuit is joined. The result is equi- 
valent to two half-wave systems, with the third, ninth, 
&c., harmonics suppressed. In the two last illustra- 
tions the transformer primary windings are not shown, 
but it will, of course, be understood that, although 
there are six secondary phases, the supply is a three- 
phase one, as in the case of the primary supply to 
rotary converters. 

The load that can at present be dealt with by indi- 
vidual thermionic rectifiers is not great, and in this 
respect, and in respect of efficiency at relatively low 
voltages, these rectifiers compare unfavourably with 
mercury are rectifiers, which can take the place of 
rotary converters in traction and other sub-stations. 
Thermionic rectifiers may, however, be operated in 
parallel, so as to increase the output, and they are able 
to deal with fluctuations in load better than rotating 
machinery. Again, as in the case of the mercury arc 
rectifier, the thermionic valve rectifier is independent 
of frequency, and is also unaffected by fluctuations 
of frequency during operation. 
rectifiers arise from the power used in heating the 
filament, which for all intents and purposes is inde- 
of the external load, and the 
between the plate and filament, which, of course, 
ith the load. The 


the 


The losses in these 


pendent power loss 


however, 


varies W loss is, 


power 


TY yrrty 





rectifying bulb is filled with argon gas, and in the 
base there are four pins, two of which are connected 
to the filament and the other two to the anodes. 
In series with the anodes is a resistance lamp, as 
shown in the diagram of connections, and its function 
is to limit the charging current to about 1-3 ampéres, 
irrespective of whether one or six cells are being 





‘4 ‘ 
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charged with’ an average current of 6 ampéres or 
batteries composed of from five to seven cells— 
can be charged with a current 


10 to 14 volts of 

















FIG. 106-—-H.T. MECHANICAL RECTIFIER 


3 ampéres. 
to four cells with 3 ampéres and a simple switch serves 
for changing the voltage. 


It is also possible to charge from one 


These rectifiers can also 
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FIG. 104— RECTIFICATION WITH 


charged. The following charging currents are 


said to be typical : 
Ampeéres 
-19 


Six cells in series 1-12 
Five cells in series 1-18 
Four cells in series 1-23 
Three cells in series 1-27 
Two cells in series 1-31 
One cell in series 1-35 
No cells in series (short circuited) 1-38 


The resistance bulb, which has three contact pins, 
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FIG. 108 -THREE- PHASE HALF - WAVE RECTIFICATION 


practically independent of the rectified voltage, so that 
the efficiency increases rapidly with the voltage, and at 
high voltages the efficiency compares well with that 
of other types of converters. The valve itself has a 
unity power factor. The transformer, however, 
takes a slightly legging current from the line, but the 
power factor improves with the load. 

The rectifier shown in Fig. 106 is a mechanical 
rectifier made by Lodge Cottrell, Ltd., of 51, Great 
Charles-street, Birmingham, for use in connection 
with the Lodge Cottrell electrical precipitation system. 
It works at about 80,000 volts, and is designed to 
operate twenty-four hours per day and seven days 
per week. The revolving member is a disc made of 
insulating material, in which 90 degrees metal strips are 
embedded. The disc is driven by a synchronous 
motor. The high-tension leads from the transformer 
are connected to the two opposite pairs of hori- 
zontal brush arms, whilst the high-pressure direct 
current is drawn from the two opposite pairs of 
vertical brush arms. The general principle of mecha- 
nical rectifiers has already been described, but it 
should be noted that this is a high-voltage rectifier, 
and that the contact strips on the revolving disc 
sweep past the fixed contacts without actually 
touching them. A small spark completes the circuit. 
The fixed contacts are made of a special alloy, 
capable of long service, and they can be adjusted to 
suit the load requirements. The lower direct-current 
contact arms are earthed. 

We will now return to the small low-voltage 
thermionic class of rectifier used for charging wire- 
less and similar batteries, which is filled with 
an inert gas. A rectifier of this kind, namely, the 
Tungar rectifier, was described in our issue of August 





and the rectifying bulb are mounted, together with 
the transformer, on a base of insulating material 
and the whole apparatus is enclosed in a perforated 
aluminium case. The rectifying valve coated 
with a metallic film, which hides the interior from 
view, but a clear spot is left at the top of the bulb in 
order that the filament may be inspected. When the 
rectifier is at work, a purple glow appears inside the 
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SIX VALVES 


be used at periodicities ranging from 40 to 100 cycles 
per second, and, like the previously described rectifier, 
of 


are made for a considerable number pressures, 
ranging from 100 to 260 volts. 
During Messrs. Holler and Schrodt’s investiga- 


tions, referred to in previous articles, the performance 
of two American gas-filled thermionic rectifiers de- 














FIG. 107--PHILIPS RECTIFIER 


signed for battery charging was studied. The power 
input at different charging rates was measured with a 
wattmeter, and the output was taken as the product 
of the battery voltage and the charging current. The 
energy efficiency is the ratio of this computed output 
to the input. This efficiency is limited chiefly by the 
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FIG. 105 THREE- PHASE DOUBLE “Y" RECTIFICATION 


work at all periodicities from 40 to 100 cycles per 
second. Rectifiers for 25 cycles and other periodi- | 
cities are also supplied. The standard pressures 
for which the rectifiers are made range from 100 
to 260 volts. When charging six cells the total con- 


sumption amounts to about fifty watts. 

This firm has also introduced a full-wave rectifier, 
working on the same principle, for charging motor 
car batteries. Batteries composed of from one to four 
cells, with a pressure of from 


9 


to 8 volts, can be 


filament, and the voltage required to maintain the 
arc, but no attempt was made to arrive at these losses 
separately. The first of the following tables relates 
to the performance of a rectifier designated A, and 
the second to a rectifier designated B. The line 
pressure used in the former case was 117 volts, whilst 
the rated voltage of the rectifier was 110 volts, 
derived from a 60-cycle supply. It was designed to 
give 6 to 12 volts and 2 ampéres on the direct-current 
side. In the second case the line pressure corre- 
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sponded with the rated pressure of the rectifier, viz., 
rating was 5 to 3 


115 volts. The direct-current 
ampéres at 7-5 to 15 volts. 


Rectifier A. 


Charging 
Battery) current 
voltage (average Output 
value). 


Effi- 


ciency. 


Power 
factor. 


Primary 
current. | Input 
Ampéres. Watts. Per cent. Volts. Ampéres Watts. 
“85 87 40 l 3-24 6-8 
44 12: 
16- 
19-6 


Per cent. 

2 

4-: 3-02 
59 


l 

1-71 
1-59 
1-46 
1-31 


34- 
Wi 
Rectifier B. 


Effi 


cer 


Battery Charging 
voltage. current. Output 


Power 
factor. 


Primary 
current. Input. 
Ampéres. Watts. Per cent. 

3-50 55 38 2-1 6: 


05 


Volts. Ampéres Watts. Pe 


oo 12-9 


” 
3 
2-70 

2-40 

2-o8 

78 

24: 
19 
16-7 


15 ; 3. 12 
% : oo 
80 


20-90 


*45 10 
30 7 


SY 
0 


22-90 
24-90 
26-90 . 
Without battery load 


While the rectifier A gave a slightly higher maxi- 
mum efficiency, 7.e., 34-6 per cent., than the rectifier 
B, which gave a maximum efticiency of 31-6 per cent., 


Transformer Rectifying 
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FIG. 108--RECTIFIER WITH CASE REMOVED 


their efficiencies at the lower current ratings were 
almost identical. Rectifier A rated at 2 ampéres has an 
efficiency of 27-2 per cent. at 2-01 ampéres, and 
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FIG. 109 CONNECTIONS FOR PHILIPS RECTIFIER 
rectifier B, rated at 3 ampéres, an efficiency of 27-4 


per cent. at 3-05 ampéres. The efficiency of small 
rectifiers, however, is not a matter of great importance. 








Tue Administration of the Egyptian State Railways will 
shortly be issuing calls for tenders for the construction of 
a new lock bridge, over the Mahmoudia Canal at Alexandria. 
This bridge is designed with a superstructure for two 
railway tracks and a roadway. It will be built on 
the existing masonry, which will have to be modified in 


consequence, 


Coastal Motor Boat for Sweden. 


THE second of two coastal motor boats, which are being 
supplied to the Swedish Government by J. I. Thornyeroft 
and Co., Ltd., completed her trials last week, and the very 
satisfactory speed of just over 40 knots was obtained. 

These boats follow, very closely, the lines of those already 
built by the same firm for the British Admiralty, and the 
French, Japanese, Spanish and Siamese navies, a descrip- 
tion of which appeared in THe ENGINEER of March 30th, 
1923, and it is thus unnecessary to enlarge here upon their 
construction. It is noteworthy, however, that in the case 
of the new craft the weight has been increased, and, 
although the horse-power remains the same, an equally 
high speed has been attained. 

The armament of the Swedish boats is 
torpedoes, two pairs of machine guns, some depth charges 
and smoke floats. The two engines are of the Thornycroft 
Y 12 type, which has twelve cylinders 5jin. in bore by 
7}in. stroke, and develops 375 horse-power when running 

at 1600 revolutions per minute. The starboard engine is 
| fitted with.reversing gear. The propellers are 22}in. in 





two 450 mm. 





associated with modern firms in this very capacity. It is 
a false notion to think that it is beneath the dignity of a 
college-trained man to devote himself to the selling of 
specialised products. 

** T recall well, as a young draughtsmen who had already 
specialised in a particular branch of marine engineering, 
the feelings I had on receiving from my chief a request to 
go and interview a client who was considering one of 
these machines. My feeling—and it may not be foreign to 
some young engineers before me—was that I had trained 
myself to design and construct, and not tosell. Lremembe: 
well the terse views expressed by my chief as he pointed 
out that a machine was of no value until it was put to work, 
and that a trained engineer was, in his opinion, the most 
fitting man—given tho other necessary qualifications 
to present to a possible purchaser in the best way thy 
merits of the machine he had designed and made. 

“There is ample scope for a new branch amongst eng 
neers, the members of which would be called ‘ commercia! 
engineers,’ and it would be an enormous help to the develo, 
ment of British engineering if it could be realised that 
her best men could with advantage be employed as tec! 
nical trade picture the time when 
employer or purchaser, instead of refusing to see the old 


missionaries. I 





THORNYCROFT COASTAL MOTOR BOAT 


| diameter by 36in. pitch. As will be seen from the engrav- 
ing, the navigators are provided with good protection, and 
| we noticed that even at full speed one could look ahead 
without discomfort, while the boat was quite dry. One of 
the most remarkable characteristics of these boats, which 
impressed us, was their power of acceleration. It took, as 
nearly as we could time it, some 20 seconds to increase 
the speed from 10 knots up to 39 knots. To get such an 
acceleration with a boat weighing 12 tons indicates that 
the propellers must have a very good grip in the water. 
The trials, besides the full speed runs on the measured 
mile, included one of two hours at 35 knots. 








Young Engineers and the Future. 


On September 17th Mr. William Reavell, Vice-president 
of the Institution of Mechanical Engineers, delivered an 
address at the opening of the winter session of Portsmouth 
Municipal College. In it hs presented a general survey 
of the fields of activity for the engineers of the future. His 
closing paragraphs, which we quote below, are worthy of 
the attention of all engineers. 

In regard to the future, therefore, and the opportunities 
opening out to th» young engineer, [ unhesitatingly 
declare myself to be an optimist. The opportunities 
ahead of you are dazzling, both in number and extent ; 
but in this connection there is one word of advice I would 
give. It is that whon an engineer is satisfied that he has 
been thoroughly grounded in ths laws which govern 
mechanical engineering, he should begin to specialise to be 
successful. When or how to begin to specialise depends 
to a great extent on each individual case, and the prospects 
which lie before each man who is completing his training. 
But whether you specialise on leaving college, or whether 
an opportunity opens to you in your engineering practice 
afterwards, my advice to you is ‘ Seize that opportunity 
when it comes.’ 

“There is another field which it is opportune to refer 
to, and that is the field of technical engineering salesman- 
ship. Here England has been neglectful, and she must 
alter. In days gone by, when England was pre-eminent, 
and, indeed, almost alone in engineering development, 
machines were constructed and the purchaser was the 
man who had to come and get them. To-day, it is an 
exploded doctrine that orders will come to the manu- 
facturer, and it is an equally exploded doctrine that 
‘anyone can sell.’ The salesman of old times was referred 
to somewhat contemptuously as ‘ The Drummer.’ 

‘I remember well how this important question of 
salesmanship was brought home to me many years ago, 
when I first started in business. I had visited America 
to look into the latest types of machime tools in use there, 
and, when purchasing our own machinery, I was struck 
with the difference between the type of English salesman 
and those who represented American firms. I remember par- 
ticularly the representative of an American firm, then well 
known in the manufacture of semi-automatic machines. 
He was a skilled, trained engineer, of good presence and 
address ; h> was able to examine the work to be done, to 
calculate and guarantee the time in which each piece of 
work could be performed, and to set the machine up when 
delivered, and he could, by actual demonstration, prove 
that the times he had stated for the work could easily be 
accomplished. Even at that time America selected for 
her salesmen the best trained and equipped men from her 
works. 

** In Britain we have largely adopted this practice to-day, 
but I am convinced we must do more. It may fall to the 
lot of some of you, after your college training, to be 





time ‘Drummer,’ will welcome the new commercia 
engineer and will discuss his immediate problems with him, 
for the commercial engineer will show him, from h 
special knowledge, the best way to solve them, will calcu 
late for him the expected efficiency of the machine pr 
posed and its power costs, will sketch out the best install: 
tion of the plant, and be capable of giving him experienced 
hints on running the machine. He may then be able to 
prove to the purchaser that the possibly cheaper machine 
of his rival is not often very rarely—-the 
one to select. 

‘ For any of you who take up this branch of work there 
are some rules to observe. The first, | would make that 
of absolute straightness. Never claim what you cannot 
perform, and never make statements which you cannot 
absolutely prove. It is better to be called straight than 
great, but the best way to become great is by being straight 

‘“ Another is: Do not waste time. One of my youthful 
memories is of a motto in tho office of a man on whom | 
called. The motto was— 


indeed, best 


Call upon a man of business 

At his place of business, 

And in business hours. 

First, transact your business, 
Then go about your business, 
That he may finish his business.’ 


* A third is: Do not despise your competitors, whether 
at home or abroad. Learn all you can of their products 
and thoroughly grasp the essential features of novelty or 
economy on which they rely. 

“If this imperfectly sketched picture of the openings 
for the young trained engineer encourages you, may I 
presume upon my half-hour’s acquaintance with you all 
and exercise an older man’s privilege of giving you a 
closing word of advice. It is, of course, trite to say that 
‘Genius is an infinite capacity for taking pains,’ but a 
deal of truth lies behind it, for at the end it is ‘ work’ 
that tells. Do not be afraid of work. On this subject Mr. 
J. L. Garvin recently wrote: ‘Many years ago it was 
when Cyril Jackson, the great Dean of Christchurch, nearly 
at the end of a long life, gave Peel, a brilliant under- 
graduate about to begin his political career, the following 
advice—* Work very hard and unremittingly. Work, 
as I used to say sometimes, like a tiger, or like a dragon, 
if dragons work harder than tigers. Don’t be afraid of 
killing yourself ; only retain, which is essential, your former 
temperance and exercise, and your aversion to mere 
lounge, and then you will have abundant time both for 
hard work and company.” If Christchurch had handed 
down nothing but this letter, it would have handed down 
much. When was the strict truth about life more ruth- 
lessly told ? They are great words, as great as ever came 
out of Oxford. Advice is too weak a descriptior of them. 
They are marching orders given to Peel and to any other 
man worthy to be given them. They were delivered over 
a century ago. They hold good for all centuries.’ 

“I would not assert that to-day work is shirked and 
sport is paramount, but I am not so sure that the value of 
work for its own sake, in the building of character and the 
promotion of happiness, is thoroughly appreciated or 
understood. * 

‘“* Believe me, developments in engineering science and 
practice were never so numerous as to-day; the horizon 
for young engineers was never wider, the possibilities 
of success never greater. 1 pray you, therefore, to approach 
this winter’s work at your college with a proper pride in 
this great profession you have embraced, with quiet con- 
fidence in the future it holds for you, and with a deter- 
mination that your motto shall be that of Benjamin 
Franklin : ‘ Plough deep while sluggards sleep.’ ” 
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Railway Matters. 


THERE was a slight collision between two down pas- 
senger trains at Sheffield (Victoria Station) on Saturday 
last. It is stated that it was due to smoke and fog at 
the entrance to the station 

Tue Institute of Transport has awarded its gold medal 
for railway engineering to Major C. H. W. Edmonds, whose 
paper ‘‘Modern Traffic and Railway Signalling,” was 


referred to in the Journal page of our issue of February 6th | 


last. 


It is reported by Mr. Walter Leaf, President of the Inter- | 


national Chamber of Commerce, that at the request of 
the Transit and Communications Section of the League 
of Nations, an inquiry has been instituted by the Inter- 
national Chamber on international railway services and 
tariffs. 


OrriciaL notice has been given that a public inquiry 
will be held on Monday, October 19th, by the London and 
Home Counties Advisory Committee of the Ministry of 
rransport as to travelling facilities to and from North 
London, and, in particular, places north and north-east 
of Finsbury Park. 


CONSIDERABLE improvements are to be made on Monday 
next, September 28th, in the train services on the Metro 
politan, District Reilway and the Tubes. 
closer intervals, are to give an almost continuous service. 
During the last few months 250 new cars have been put into 
service and 166 more are on order. 


IMPORTANT improvements are to be made in the mail 
service to Belfast and the North of England. The 6.10 p.m. 
Fleetwood boat train will leave Euston 20 min. later, and 
be due at Fleetwood as now, and thus it will be possible 
to dispatch more mails from London for delivery by the 
first round in Belfast the following morning. 


On Monday last, Mr. A. W. Gattie, whose name will be 
recalled in connection with the great traffic scheme for 
London railways, died at the age of sixty-nine. _He began 
his career as a clerk in the Bank of England, and hie traffic 
scheme was inspired by the machinery of the Bankers’ 
Clearing House. He was chairman of Gattie Springs, Ltd. 


As part of the railway centenary celebrations in Man- | 
chester a memorial service for all railwaymen who have 
died on duty serving the public during the last hundred 
vears was held in Manchester Cathedral on Sunday after- 
noon last. Canon Scott, in his sermon, said that in every 
union or body of people there were bound to be differences 
f opinion, and it was part of their duty to God and to the 
community of God's family not to allow those differences 
to ripen into bitterness and hatred. 


Short trains, at | 


Notes and Memoranda. 


A new lighthouse, equipped for wireless telegraphy, 
is to be erected at Belle Isle Straits, Canada. 


A company has been organised in Harbin, Manchuria, 
to start the construction of the city tramway at an esti- 
mated cost of 2,730,000 dollars. 

THE production of crude petroleum in the United States 
in 1924 amounted to 713,940,000 barrels, a decrease of 
18,467,000 barrels from the 1923 output, according to 
final figures issued by the Bureau of Mines. 





Tue boring which has been in progress at Harby, 6 miles 
from Lincoln, for the past seventeen months, has been 
completed. A depth of about two-thirds of a mile has been 
penetrated, and coal of sufficient quantity and quality has 
been found to justify the sinking of shafts. 


ALTHOUGH Austria broadcasting 
extremely popular, a curious restriction has been placed 
on the erection of aerials. It is not permitted to install any 
external aerial unless special authority is obtained. Before 
any receiving set is installed a Government licence must be 
Special control of imports of wireless apparatus 
has been instituted in order to protect the home industry. 


Or eight brick-built chimneys at the Bessemer Steel 
| Works, Bolton, 
weighing altogether 2000 tons, standing in the centre of 
Bolton, were, according to the Jronmonger, felled on 
September 14th. Four explosions failed to shift the second 
chimney, which remained upright, although the supporting 
pillars had been blown away, until only lin. thickness 
remained. Two coping stones weighing about a ton were 
flung into the street, but no one was hurt. 


in 


18 


obtained, 


An American contemporary describes a method by which 
noise on a telephone circuit caused by harmonics in an 
adjacent power circuit was eliminated. The noise began 
| with the earthing of the neutral of a generator at the 
West Reading power station of the Metropolitan Edison 
Company. Oscillograms showed the presence of a number 
of harmonics in the current through the neutral, the 
fifteenth and thirty-third being prominent. The length of 
the line was such that it might resonate at the higher 
harmonics of the generator and thus make their effect more 
pronounced. ‘Two filters were designed, corresponding to 
the most troublesome harmonics, and inserted in the earth 
connection, when the interference was reduced to such an 
extent that it was no longer noticeable. 


COMMENTING on the explosion of a stop valve on a cargo 
vessel the engineer surveyor-in-chief, Board of Trade, 
remarks that there is little doubt that it was caused by 
water hammer, and points out that this view is confirmed by 
another fatal explosion that also occurred recently, from 





Tue two historical cases of trains being shunted from 
one line to another, as at Hope on September 3rd, and then 
being overlooked were : (1) At Norton Fitzwarren on 
November 10th, 1890 ; and (2) at Quintinshill on May 22nd, 
1915. In the earlier accident one down goods train was 
shunted for another, and whilst the former was on the up 
line it was forgotten and a special up express ran into it. 
At Quin‘inshill a down local passenger train was shunted 
on to the up line, because the down loop, specially signalled 
for such a purpose, was occupied, and was run into by a | 
sper ial troop train. 


THe whole of the freight vehicles on the Japanese rail- 
ways have recently had their screw couplings replaced by 
automatic couplings. The change is of special interest 
in one particular. The difficulty of substituting mecha- 
nical couplers for screw couplings lies in the transition 
stage when the couplings in use differ. The problem of 
transition in Japan was met by stopping all the freight 
traffic for one day and, on that day, replacing all the coup- 
lings. The work was done at 221 stations, where a total 
of 12,000 men were employed, and each gang dealt with 
from twenty to twen‘y-five wagons. 


Tae railway statistics for June give also those for the first 
half of the present year. In that period the number of 
passenger journeys was 0.1 per cent. more than in the first 
six months of 1924, the passenger receipts also were 0.1 per 
cent. higher, and the passenger train mileage up by 2.9 per 
cent. General merchandise fell by 1.2 per cent. in tonnage, 
but rose 0.6 per cent. in receipts; coal decreased by 
8.9 per cent. in tonnage and 8.1 per cent. in receipts ; 
and freight traffic generally fell by 6.4 per cent. in tonnage 
and 3.0 per cent. in receipts. The freight train mileage, 
because of the short haul of the coal traffic, decreased by 
1.8 per cent. 


Tae Ministry of Transport railway statistics for the 
month of June have been issued as a Stationery Office 
publication, price 3s. They show that, compared with the 
corresponding month of 1924, the number of passenger 
journeys decreased by 0.9 per cent. and the receipts by 
8.6 per cent. The coaching train mileage rose by 4.4 per 
cent. Asa consequence of a fall of 6.7 per cent. in the ton- 
nage of coal, the freight traffic decreased by 4.8 per cent., 
but the freight receipts as a whole were only down | per 
cent. The proportion of general merchandise being greater 
and coal traffic usually having a short haul, it is only 
natural that the freight train mileage should show an 
increase of 0.5 per cent., and that the average train load 
should fall from 126} tons to 124} tons. The latter was 
reflected in the net ton miles per engine hour, béing 438 
instead of the 444 of 1924. 


THe coroner's jury which inquired last week into the 
deaths of three railwaymen killed in the Hope collision 
of September 3rd, said that the signalman at Hope was 
responsible for the accident, but that his negligence was 
not criminal. The evidence showed that whilst the ballast 
train was standing on the up, and facing, road, the signal- 
man was busy taking a message on the speaking telegraph 
instrument from Sheffield to Bamford. The man at the 
latter box could not read the telegraph, and so, by a private 
arrangement, the man at Hope answered all the “ calls * 
for Bamford, took the messages and repeated them over 
the telephone. The coroner was very severe on the 
Bamford signalman, who, he thought, should have taken 
steps to learn the speaking telegraph. We would, how- 
ever, point out that with the general use of the telephone 
there is no longer the need for signalmen to be proficient 


| the stop valves were full open and passing steam. 


| to steam. 


| the steam pipes could be effectually drained under all con- 


the port main stop valve of an exactly similar installation, 
in which case the evidence was conclusive in indicating 
water hammer as the cause. In both cases no drain cock 
was provided at the after parts of the pipes, consequently 
when the vessel was down by the stern a large accumulation 
of water was possible even when the drains provided at 
Owing 
to the disturbance of the water level which would probably 
occur if the water were removed rapidly through a large 
orifice, it would be dangerous to use the engine stop valves 
for draining the pipes while the main stop valves were open 
It is clear, therefore, that drain cocks should 
be provided in this and similar ships by means of which 


ditions of trim, and the stop valves admitting steam to 
the pipes should not be opened to any extent until it had 
been shown that the pipes were entirely cleared of water. 


A COLLIERY company, the name of which is in the 
possession of the Morning Post, recently started operations 
at a new mine, and, in accordance with the usual custom, 
trade union officials were invited to confer with the 
managers with a view to fixing the field rate for each seam 
of coal. With reference to a 4ft. 6in. seam of bright house 
coal, with a good stone roof, local labour decided that 
4 tons a day was the most a man could be expected to get. 
This was with the newest compressed air radial drills 
supplied by the company. Opinion from another colliery 
owned by the same company added another ton to this. 
The company, being far from satisfied, arranged a test to 
prove to the trade union officials what could be done by 
the average man in an average day's honest labour. 
Accordingly, the mine manager, described as a man of 
fifty, “‘rather large,’ in company with an underground 
manager of sixty, who was also ** very large,”’ showed the 
officials what they could do. After five hours’ good work 
the sight proved too much for the union men and they 
pleaded a previous engagement. These two men averaged 
15 tons 7 cwt. each for a seven-hour day, when the highest 
average suggested by the able-bodied miners was 5 tons. 
But after this demonstration even the union officials put 
the figure no higher than 8 tons for the day's work. 


DurinG 1922-23 six million roubles were spent in the 
Soviet Union on capital repairs to coal mines ; in 1923-24 
such expenditure was increased to 264 million roulles, 
chiefly in the Donets Basin. Meéchanisation is following 
American lines. Pneumatic air hammers are being tried 
in place of hewing machines. Donugol at the beginning 
of the year 1923-24 had sixteen sorting machines, and 
finished with twenty-five. In both 1922-23 and 1923-24 
22 per cent. of the Donugol output of coal was passed 
through sorting machines. In 1923-24 it had three washing 
machines working, and, altogether, 12} million poods of 
coal were washed. The proportion of Donugol common 
anthracite was reduced from 50.5 per cent. of the total 
anthracite output in 1922-23 to 22 per cent. in 1923-24. 
At the beginning of 1923-24 Donugol had 15 anthracite 
sorting machines, and ended with 37, and 69.5 per cent. 
of the anthracite was sorted as compared with 31.6 per 
cent. in 1922-23. On April Ist, 1924, Donugol had 39 
hewing machines, and 64 in use on October Ist, as well as 
27 under repair. It is estimated that for the whole Donets 
Basin 7 per cent.—or 39 million poods—of the 1924-25 
output will be got by hewing machines, and that next year 
205 machines will get 77 million poods. The number of 
electric motors was increased at Donugol in 1923-24 at 
the expense of steam engines. Electrification at Donugol, 
expressed in percentages, was 50.5 in 1921-22; for 1924-25 


becoming | 


Miscellanea. 


Tue Workington rail mills of the United Steel Company 
were re-started on the 21st inst. 


Tue new 10,000-kilowatt turbo alternator, which 
to be installed by the St. Pancras Borough Council, will 
be supplied by the Brush Company of Loughborough. 
The contract price, including the condensing plant, is 
£40,660. 


is 


THE opening date of the British Industries Fair at Castle 
Bromwich, Birmingham, next year, is to be February 15th, 
and it will remain open until the 26th. As we have already 
announced, the Birmingham Fair is to be devoted to the 
heavier and engineering products, while fancy goods will 
be shown in London. 


ARRANGEMENTS are being made for the construction of 
another barrage across the Nile at Nag Hammadi, about 
half-way between Esna and Assiut, and Sir Ismail Pasha 
Sirry is now in this country with the object of negotiating 
for the building of a dam across the White Nile at Gebel 





which were doomed to be felled, three, | 


Aulia, just before it joins the Blue Nile at Khartoum 
Havine opened the State-owned broadcasting station 

4QC, the Queensland Government now 

a scheme for extending the broadcasting service by install 


is onsidering 
ing low-power stations in each of the main country towns. 
Such a step, it is believed, will go far towards inducing 
the population to settle further inland in districts which 
are at present almost entifely cut off from the outside 
world. 


Trouse recently befell the aerial system at the Liver- 
pool wireless broadcasting station. During a high wind 
the steel halyard which supports the main aerial wires 
fractured and the carefully constructed aerial device 
moved rapidly earthwards. This was an event as mystify- 
ing as it was unexpected, because the steel halyard had 
previously passed with distinction a rigorous breaking 
test of many tons. 


A Britisx delegation, comprising representatives of the 
Commercial Motor Users’ Association, the National Coke 
Oven Association, and the Gas Light and Coke Company, 
has gone to Brussels, where it will attend official trials 
of motor lorries driven by producer gas. The tests have 
been organised by the French and Belgian Automobile 
Clubs, with the support of several of the Government 
Departments of each country. They comprise an itinerary 
of over 1000 miles, and are to conclude in about a fort- 
night's time in Paris. 

Tue single section of the ex-German floating dock, 
which is to be used by Cox and Danks, Ltd., 
with the salvage of the larger German destroyers scuttled 
in Scapa Flow, arrived safely at Lyness Pier at four o'clock 
on the afternoon of Friday, the 18th inst. The dock and 
its method of use were described and illustrated in Tue 
ENGINEER of September 4th. During its from 
Queenborough to Scapa, the towing of the dock was delays d 
by heavy weather, and for several days the dock and tugs 
had to seek shelter in Bridlington Bay. 


in connection 


voyage 


Tue latest Post Office statistics for the whole country 
show that the increase in the number of telephones for 
the last quarter was 29,678, or 2.3 per cent. This figure is 
rather less than that for the two previous quarters. While 
the volume of traffic continues to increase, as a result of 
connecting up new subscribers, the calling rate per lire 
shows a tendency to fall. The number of trunk calls made 
during one month was 6,699,876, an increase of 580,917 
calls, or 9.5 per cent. more than the figure for the corres- 
ponding month last year. The average number of calls 
made per working day was 273,464—-the highest result on 
record. 


Tre British Consul at Osaka reports that arrangements 
are being made by the Kwansai (Western Japan) Branch 
of the Electric Association of Japan for an electrical 
exhibition on a considerable scale, which is to be held at 
Osaka from March 20th to May 3ist, 1926. The pro- 
moters of the exhibition, which will be the largest of its 
kind as yet held in Japan, state that exhibits from foreign 
countries will be welcomed, although it is only in the case 
of Japanese goods that any awards will be offered. There 
will, however, be a separate building with an area of about 
1200 square yards for the exhibition of foreign goods, 
while, if necessary, space can also be secured in other parts 
of the exhibition grounds. 


At the London Engineers’ Club, Mr. W. B. Wiegand, 
of Canada, recently read a paper on “Some Rubber 
Compounding Tendencies,” before a large attendance of 
members of the Institution of the Rubber Industry. 
Urging the importance of a more serious study of the 
dynamic properties of rubber, Mr. Wiegand said that he 
had devised two rubber motors which derived their motor 
power from the alternate heating and cooling of rubber 
appliances. Rubber possessed such energy storage capacity 
that he intended to fix rubber springs to gramophones, 
which would enable ten times as many records to be 
actuated as a steel spring could handle without 
winding. Rubber might be so stiffly and rigidly com- 
pounded that he predicted that in the future they might 
see railway trains running on huge blocks of this material. 


In accordance with the prograrame arranged for the 
planting season by the Forestry Commission, more than 
39,000,000 new trees will have been planted in Great 
Britain between now and next spring. The Forestry Com 
mission has already been engaged for five years in the work 
of restoring the forests of England, Wales, and Scotland. 
By the end of the season these trees will occupy 22,000 
acres of what would otherwise be chiefly waste land, the 
proportion being on an average 1800 trees to an acre 
Since it began its work the Commission has planted 
52,500 acres and assisted local authorities and private 
owners to plant another 50,000 acres. This has resulted in 
184,000,000 new trees being planted. The programme, 
spread over ten years, provides for the planting of 250,000 
acres with 450,000,000 trees. The largest English planta 
tion is at Thetford, in Norfolk, where a forest of about 
24,000 acres, about the size of the New Forest, is being 
created. Most of the trees planted consist of different 
varieties of fir and spruce, and twenty years from the first 
planting they will begin to show returns. At present w 








in the speaking telegraph. 





the estimate is 64 per cent. 





import £50,000,000 worth of timber annually. 
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A Century of Railways. 


On Sunday next, September 27th, it will be just 
one hundred years since the era of public railways 
began. On that date in 1825 a steam locomotive 
hauled a train of wagons and one passenger coach 


from Brusselton, nine miles from Darlington, 
to Stockton. The railway was built for the 
carriage of coal, but the public soon showed 


such appreciation of it as a means of convey- 
ance of themselves that it rapidly developed 
an important passenger traffic. Other steam rail- 
ways there were in existence, as, for example, the 
Kilingworth line, on which George Stephenson 
ran his first locomotive, the Blucher, but they 
belonged to colliery companies and were used 
exclusively for the transport of coal. Passengers 
and baggage were, indeed, moved upon railways, 
but only by horse traction, and it was not till the 
Stockton and Darlington line was opened that the 
regular transport of passengers and goods by steam 
began. In recalling the enormous consequences that 
have followed with amazing swiftness that historical 
event we must avoid falling into a too common 
error. There is something so fascinating about 
the locomotive itself that it is easy to forget that 
it is but part of a system. It cannot be insisted 
too frequently that it takes Road, Rail and Engine 
to make a railway. Whilst, therefore, we pay our 
homage to Trevithick, Stephenson, Hackworth, 
and many another great mechanical engineer who 
through the century have brought the locomotive 
step by step to its present excellence, let us not 
forget the great host of civil engineers who have 
pursued the art of building the great road-beds on 
which railways are laid, nor the ironmasters, 
steel makers and metallurgists who by a series of 
brilliant inventions and discoveries have provided 
us with the rail. It is fitting that we should 
remember, on this the eve of the centenary of an 
event which has perhaps been more prolific than 
any the world has yet known, that in no other 
branch of engineering is the co-operation of civil, 
mechanical and metallurgical: engineers seen on 
so vast a scale or is more necessary to success. 

It is not our purpose to-day to speak of the 
creation of railways or of the progress of locomo- 
tives and rolling stock. The former subject was 
adequately reviewed in a series of articles which 
appeared in our columns in the latter half of last 











year, whilst Mr. Ahrons, in the series entitled 
‘The British Steam Railway Locomotive,” which 
is now drawing to a close, has placed before our 
readers the most complete history of the steam 
locomotive in Great Britain that has ever been 
written. On the technical development of railways 
enough has, therefore, been said for the time 
being. But there are other aspects of railways 
upon which it is useful to reflect at this time. 

If we ask ourselves what railways have done for 
the world in the brief span of one hundred years 
the reply defeats us by its magnitude. To say 
that a century ago there were but a poor twenty- 
five miles of railway, and that to-day there are 
over 740,000 miles in the world, gives us some 
idea of the astonishing activities of man, but little 
appreciation of the real influence of railways. 
We approach a fuller conception when we recall 
that, according to Sir Vincent Raven’s address 
to the Institution of Mechanical Engineers in 
Newcastle, 600,000 tons of meat, 500,000 tons of 
fish, 282,000,000 gallons of milk are brought 
annually to London alone, that 209,000,000 tons 
of coal are transported per year in the United 
Kingdom, and that passenger journeys in the same 
period amount to about 1800 millions. But such 


statistics as these still leave us far from the 
real answer to our question If, again, we 
seek it by contrasting the condition of the 


world in pre-railway days with its condition now, 
we find ourselves involved in a complexity of 
inventions and discoveries, which have all con- 
tributed to the progress of civilisation, from which 
it is impossible to pick out the particular influence of 
the iron road. Yet it is so obvious that, lacking the 
means of transport, not one of these things could 
have attained the magnitude it now possesses, that 
we may call the railway at least one parent of them 
all. We have had, now and then, through the 
kind offices of the trades unions, opportunities 
of studying for a few days a country without rail- 
way transport. The object lessons have been 
instructive, but fortunately they have never gone 
far enough to complete the picture and have always 
been moditied by the existence of mechanical road 


transport. Nevertheless, they have shown us, 
by the discomforts and difficulties we suffered, 


how impossible it is to conceive a world without 
railway carriage. But our impressions on those 
trying occasions were personal and partial, and it 
is not until we think upon a much larger scale, 
until we consider the cessation and ultimate death 
of nearly all industries, through lack of rail trans- 
port, that we begin to draw near to the truth. If 
then, projecting ourselves outside our insularity 
we attempt to visualise a world from which all the 
railways were suddenly swept away, we at length 
begin to have some faint glimmerings of the 
dependence of humanity upon that invention whose 
centenary we celebrate. 

That the influence 
impossible to assert. 


has been wholly good it is 


Some of those who fought 
against the coming of railways saw, perhaps, 
not only the immediate disfigurement of the 
countryside and the passing of many things that 
gave interest and charm to the days in which they 
lived, but foresaw the coming of that materialisa- 
tion of humanity which we are forced to admit is a 
defect of the present. Be that as it may, the world 
spins, and we cannot stop its spinning by lamenting 
the amenities that slip by on its rim, or by contem- 
plating phantasmagoria of “Crystal Ages,” 
* Erewhons,”’ and “ Utopias.”” It is to be remem- 
bered that the great inventions only come to a 
world that is ready for them. The railways did 
not thrust themselves upon an unwilling public, 
defeat the canals, overthrow the turnpike, and 
replace the clatter of hoofs and the horn of the 
coachman by the “ pot-walloping of the boiler,” 
for the personal benefit of a colliery engine driver 
and a handful of quakers, but because this country 
was embarked upon its renaissance after the 
tempestuous passage of Napoleon and called for 
means that would bring it a new life and a larger 
life than it had known before. A few years 
earlier Watt and Trevithick had come with their 
steam engines to effect a vast change in factories 
and to open that astounding period when England 
was prepared to manufacture machines and fabrics 
for the world. But factory development without 
much better means of carriage than were provided 
by the slow progress of the wain and the barge 
was impossible. Surer and faster means were 
required. The Stockton and Darlington Railway 
and “ Locomotion” showed where they were to be 
found and the country seized upon them hungrily. 


But whilst the railways were thus paving the 
way for the march of industrial progress they were 





acting indirectly in another direction which opened, 
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the doors to still further and greater developments. 
All who have followed Mr. Ahron’s articles must 
have read with particular interest those sections in 
which he has dealt with the technology of loco- 
motive construction. If it is impossible to estimate 
fully the debt which humanity owes to railways 
as a whole, it is almost as impossible to say what 
mechanical engineering owes to the locomotive. 
The first locomotive engine builders were just 
mechanics. Trevithick, George Stephenson, 
Matthew Murray, Hedley, Hackworth were mech- 
anics and nothing more. They had not as much 
science as James Watt nor did they equal Murdock 
in the knowledge of mechanical engineering. They 
hammered out their early machines im little 
smithies. 
replace crude craftsmanship, and after the Stephen- 
sons had led the way locomotive building became 
a matter of very high-class mechanical engineering. 
The problems which the locomotive maker had to 
face were very different from those which pre- 
sented themselves to the makers of stationary 
engines and stationary machines. Watt might 
design his engines with generous proportions and 
could estimate the stresses upon all parts with 
reasonable exactness, but Stephenson and Hack- 
worth were limited by considerations of weight and 
could form but indefinite ideas of the nature of the 
stresses that were provoked by the uneven roads 
and by the unbalanced forces of their engines. 
They had to fight their way to success through 
hard experience. There was but little antecedent 
knowledge to help them. It is only necessary to 
contrast the contemporary Watt engines with the 
early locomotives to see at what a disadvantage 
the Stephersons, and Blacketts, and Hedleys 
began. But it was just because locomotive engi- 
neering. was so different from other mechanical 
engineering, and because it presented so many 
peculiar difficulties and had to be pursued under 
such strict limitations of weight and size, that it 
has contributed such a vast deal to the general 
science of mechanical engineering and has done 
so much to further the progress of metallurgy. 
We may see the same thing happening in our own 
times with the motor car. It has been evolved 
in just the same way through experience and 
failure, and it in its turn has called for the assistance 
of the metallurgist for very similar reasons. 


But whilst a host of men whose names are familiar 
to all engineers was raising the construction of loco- 
motives to the highest level of mechanical engi- 
neering others were busy at the rail, gradually 
advancing it from cast iron to forged iron, from 
forged iron to rolled iron, and from rolled iron to 
mild steel, and thence to the harder steels which 
have contributed so much to the safety, smooth- 
ness and speed of running. We must not forget 
the services rendered to railway engineering by 
such men as Birkinshaw, Daglish, Vignolles, 
Barlow, Adams—to whom we owe the fish-plate— 
and others, nor the work of the great steel masters 
and scientists who have brought steel to its present 
state of excellence and have perfected methods of 
rolling rails. 

When we turn from the engine and the rail to 
the road itself and enter the domain of the civil 
engineer we are at once struck with the astounding 
fact that some of the finest civil engineering on our 
railways was carried out by a mechanical engineer. 
It was Stephenson himself who surveyed his own 
railways, the Stockton and Darlington and the 
Liverpool and Manchester; but he had with him 
assistants like Locke, and we must assume that those 
matters which required expert civil engineering 
and architectural knowledge were handled by 
specially trained men. As we travel upon our 
railways nowadays we give but little attention to 
the marvellous works of civil engineering which 
confront us on all hands—unless it be some un- 
overlookable construction like the Forth Bridge— 
and it does us good to turn back now and again 
to the pages of some early volume, as, for example, 
Roscoe’s ‘‘ London and Birmingham Railway,” to 
bring back our lost sense of wonder by reading the 
impressions of those who saw these works for the 
first time and who had not yet grown blasé to the 
civil engineering of railways ; nor, let us add, to 
the wonderful new world which was laid open 
before a still untravelled people. We owe a good deal 
to Mr. Briggs, whose collection, which was exhi- 
bited for a time at the Institution of Civil Engineers 
(sce THE ENGINEER, July 31st, 1925), and is now 
housed for a while at South Kensington Science 
Museum, dwells rather upon the constructional 
side of railways than upon locomotives and helps 
us to remember the text upon which we are insist- 
ing, that a railway is composed of three essential 


parts: first, the road—in which tunnels, bridges, 





But step by step engineering began to | 
| that one effect of the meeting will be that the men 


|interdependent—and the same is true to-day. | 








and viaducts are, of course, included, then the rail 
with its appurtenances, and finally the locomotive. 
We have dealt with railways from the point of 
view of their effect upon men in general and upon 
men in the professions of civil, mechanical and 
metallurgical engineering; but there is another 
aspect which ought not to be neglected when we 
are celebrating this centenary—the aspect of the 
men who are engaged in the working of railways. 
We learn that a commemorative meeting is to be 
held on Sunday next which promises to be a remark- 
able event. The railway “ rank and file ” in Lanca- 
shire have organised a mass meeting in the Belle 
Vue Gardens, Manchester, and are to be supported 
by some of the local chief officers of the London, 





Midland and Scottish Railway. It is to be hoped 


will appreciate that there has descended to them a 
goodly heritage. In building up and maintaining 
our railway system labour took its part, and many 
of the men whose triumph they will be celebrating 
next Sunday were drawn from its ranks. But 
labour alone could not have achieved success, 
nor, it must be admitted, could capital. Both were | 
What is more, the railway business, begun 
in so small a way, has grown into the largest private 
undertaking in this country and is only exceeded 
by one or two State operations. Its income last 
year was 222 millions, a figure only exceeded by 
the 269 millions from income tax, and its expendi- 
ture was 183 millions, which was only beaten by 
the 347 millions paid on the National Debt and the 
239 millions for the Civil Service, whilst it was 





77 millions more than that for the Navy, Army, 
and Air Forces. All that enormous business has | 
been wholly created and developed by private | 
enterprise, and whilst labour has splendidly done | 
its share in building up such a vast undertaking, | 
capital also has done its part. The, whole sum of over 
one thousand million pounds sterling invested in 
railways to-day has come out of the pockets of the 
private investor, for British railways have entirely 
been built by private enterprise and without a penny 
from the State. A condition of things like that 
cannot but be a compliment to railway administra- 
tion. That such vast sums should have been 
forthcoming for the construction and extension of 
railway undertakings is the more remarkable 
when it is seen that the average rate of interest 
has rarely exceeded between 4 and 5 per cent. 
We trust that the celebrations next Sunday will 
bring home to the men how closely their own 
welfare is tied up with the success of the railways. 

We refrain from wondering what the immediate 
future has in store for British railways. The rail- 
way system of a century ago, particularly the Liver- 
pool and Manchester, was brought into being 
mainly because of the unsatisfactory service given 
by the canals, which had, thirty or forty years 
earlier, themselves displaced a good deal of the 
transport by road. Railways, to-day, are faced by 
strong competition in the shape of motor transport, 
and later we may see air services carrying yet more 
passengers, mails, and valuable goods. Will 
history repeat itself and railways fall from their 
high estate? British railways to-day depend 
more on their high-class goods traffic than on 
carrying passengers, and much of the former 
is now going by road throughout, as it can be 
loaded on to a motor vehicle at the works and be 
carried to its destination without transhipment 
or delays on the road. That form of competition 
could be met by the railway companies themselves 
becoming motor transport agents, and powers were 
sought in the session of 1922 towards that end, but 
after considerable delay the Ministry of Transport 
asked for conditions which caused the companies to 
withdraw the Bill. Whether a more reasonable atti- 
tude would now be taken cannot be said, but the 
position in which the railways find themselves 
to-day is so serious that it is quite likely that 
more sympathy would be shown them than was 
the case three years ago. But whatever the far 
future may hold in store for railways, the first 
hundred years will always occupy many of the most 
glorious pages in the history of British engineering. 








Obituary. 


HARRY SMITH WAINWRIGHT. 


Our readers, who will remember the good work 
done by Mr. Wainwright on the South-Eastern Rail- 
way before his retirement in 1913, at the early age 
of fifty owing to ill-health, will hear with regret of 
his sudden death on Saturday lest, September 19th. 





Mr. Wainwright was born on November 16th, 1864, 


and when he was no more than fourteen years of aye 
entered the service of the Midland Railway Company, 


| where he worked for three and a-half years in the 


saw mills and carriage-building shops under Mr. T. G. 
Clayton, the superintendent. In 1882 he joined the 
South-Eastern Railway Company, where he worked 
under his father, the late Mr. W. Wainwright, who 
was at the time carriage and wagon superintendent 
of the company. A few years later he was employed 
as draughtsman under Mr. Thomas Whitelegg in the 
locomotive department of the London, Tilbury and 
Southend Railway, but in 1889 he returned to the 
South-Eastern Railway as inspector. A year later 
he was made works manager in the carriage and wag, 
department, and in 1895 was appointed by the dir 
tors of the South-Eastern Railway as carriage al 
wagon superintendent. In 1899 he became chiet 
locomotive engineer and carriage and wagon superin- 
tendent of the same railway, on the occasion of the 
amalgamation of that line with the London, Chatham 
and Dover Railway. He held that position for about 
fourteen years, during which a great deal of important 
rolling stock and locomotives was turned out to his 
design at the Ashford Works. 








British Association. 


No. V.* 


SECTIONS F AND G. 


TRANSPORT PROBLEMS. 

BEFORE a joint meeting of the Economic and Eng 
neering Sections, a general discussion took place « 
various aspects of the modern transport problem. 

Lieutenant-Colonel H. T. Tudsbery (Ministry 
Transport) dealt with highway engineering. H: 
emphasised the fact that with the ever increasing 
importance of roads and the heavy costs of constru 
tion and maintenance, the highway engineer must br 
more highly trained than had been necessary in past 
years. He must be conversant with the method ot 
manufacture of the materials he used in road making 
and maintenance, and possess a fairly intimate know 
ledge of the many points in the desiga of vehicles 
which affected the damage dane by mechanically 
propelled traffic to road surfaces. He would point 
out, however, that the engineer would not be attracted 
to highway engineering or be prepared to undergo 
the necessary scientific training for this class of work 
unless adequate rewards were offered for his services 
In America and France much more advanced views 
on the real economic value of a highly-trained engineer 
were held than was common in Great Britain. When 
one called to mind the advertisements in the technica! 


| papers of persons and corporations seeking the services 


of highly trained men and the salaries that were in 
many instances offered, it was hardly to be wondered 
at that some of the work done up and down the 
country was either not good enough or extravagant. 

The first costs of road construction now ranged from 
34s. per yard in the case of a 2in. powdered asphalt 
surfacing on 10in. reinforced concrete, or 3in. granite 
cubes on a similar foundation, to 4s. per yard for a 
5in. waterbound macadam road. Ordinary first- 
class roads cost in the case of a 6in. reinforced concrete 
surfaced with 2}in. bituminous concrete 19s. per 
yard and 12s. 6d. for a 4in. bituminous concrete road 
laid on 9in. hardcore and 3in. clinker. The various 
types of road had a life of from four years for the 
waterbound macadam type to thirty years for the 
granite cube road laid on reinforced concrete. Main 
tenance charges, which for a road of that class would 
be 54d. per square yard per year, were as high as 26d. 
per yard per year for the waterbound macadgam road 
The Ministry of Transport was giving close attention 
to the various problems involved, and under the 
direction of Sir Henry Maybury, an ever increasing 
range of usefulness lay open to the Roads Depart 
ment. 

Lord Montagu of Beaulieu referred to the question 
of axle weights in relation to road maintenance. This 
subject required reconsideration in the light of modern 
conditions. 

Major H. A. Watson claimed that while road trans- 
port had its place in the national transport system, 
no other form of traction could carry an equal weight 
of merchandise at the same cost as the railway. The 
need was to co-ordinate the use of the railways and 
roads. 

Lieutenant-Colonel Tudsbery, in reply, said that 
the present regulations allowed a maximum weight 
of vehicle of 20 tons on two axles, and a load of 24 tons 
on six axles. There was no reason why six axles 
should not be combined in a single vehicle. 


RoOADLESS TRACTION. 


Mr. Philip Johnson gave a short account of the 
development of the vehicle suitable for transport 
purposes in countries where the traffic did not justify 
expenditure either on railways or roads. He pro- 
duced an interesting table showing the cost and capaci- 
ties of various methods of transport. This table 
showed that the charges per ton-mile which were from 
ls. 6d. to 5s. in the case of porters, fell to from Id. 
to 2d. in the case of the railway. The cost for road- 
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less vehicles was put down at Is. to Is. 6d. per ton- 
mile for vehicles carrying 1 ton to 2 tons, and 2d. to 
4d. per ton-mile for roadless trains carrying from 
20 tons to 200 tons. 

A fair start had now been made, he said, with the 
provision of vehicles suitable for transport in countries 
lacking roads or railways. The use of light pneumatic- 
tired lorries carrying up to 1 ton was rapidly increasing 
in semi-developed countries, and it had been found 
that under favourable conditions they did not appreci- 
ably destroy the surface passed over. Other types 
of light-wheeled vehicles were being evolved, and 
some were already on the market having four wheels, 
all driven, or six wheels with four driven. These 
were not roadless vehicles, but really road vehicles 
adapted to make them as suitable as possible for road- 
The Kegresse type of vehicle with 

endless tracks of rubber and fabric was in a different 
category. They came into prominence with the cross- 
ing of the Sahara by Citroén-Kegresse cars, and these 
models, and some others of rather heavier type carry- 
ing up to 2 tons, were now being built for regular service. 
Others motor manufacturers, including John Fowlers, 
the Daimler Company, the Austin Company, Guy 
Motors, Four Wheel Drive Lorry Company, Fodens, 
Vulcan, and Sentinel, had taken up the consideration 
of roadless models fitted with universally flexible 
tracks. Some vehicles had been built ; others were in 
the design stage. Those built included a roadless 
type of the 20 horse-power Austin car, and the Sentinel 
tractor designed to haul 20tons. Mr. Johnson showed 
the elevation and plan of a complete roadless unit 
of the size fitted to one-ton lorries. Normally, he said, 
the full load was borne by the universally mounted 
four-wheeled bogie, but over rough ground, or where 
any appreciable sinkings occurred, the weight was 
borne partly by the sprocket, and also, to a small 
extent, by the idler. A feature of the sprocket was 
that the track was free to move laterally across 
it to a limited extent, an arrangement which 
provided thet when steering the track could align 
itself on the sprocket with the point at which the 
former left the ground. 

Machines of that description could be made with 
almost any width and length of ground contact, but 
it had been found by experience that a width and 
length which gave a pressure per square inch of about 
25 Ib. was all that was normally required. It 
was suggested that in much less time than it had 
taken to develop road vehicles to the present stage, 
roadless vehicles would show a similar development. 
There could be little question about the demand for 
them. That portion of the world which was well 
equipped with roads, railways and population was 
an insignificant fraction of the areas where no efficient 
transport facilities existed at all. A large new branch 
of industry was opened up to British manufacturers, 
and the provision of roadless vehicles of the right types 
would assist the development of the trade of the road- 
less countries of the British Empire. 

In the discussion which followed the presentation 
of this paper, Mr. J. S. Wilson said that vehicles 
equipped with their own track, carrying big weights 
at low speeds, would even, if used on roads, do far less 
damege to the surface than a larger number of small 
vehicles travelling at high speeds and having numerous 
points of contact with the road surface. 


less conditions. 


MopeERN Ports. 


Mr. Alfred Schofield contributed a paper on ‘* The 
Economies of the Modern Port.”’ He said that the 
coastel or semi-coastal port appeared to be best 
adapted for passenger traffic. Freight, in the cese of 
Great Britain, where the average rail haul to a port 
was not more than 50 miles, was best handled at the 
estuarial port. The difficulty which confronted port 
authorities was not so much the handling of passengers, 
but the provision of an abnormal amount of frontage 
and quay space for an amount of cargo which usually 
decreased in inverse ratio with the increase in the size 
of the vessel. The cost of providing for the few very 
large ships now afloat was very high. The tendency 
was for trede to be concentrated in a few large ports, 
and although the Board of Trade returns included 
over 100 ports the bulk of the trade was handled by 
fifteen of them. The future was with the big port 
where adequate provision had been made for accom- 
modating big ships and for dealing with passengers 
end cargo. For that reason the large railway groups 
would probably be forced to concentrate capital out- 
lay on a single one of the several ports owned or con- 
trolled by each group. Attention must be given to 
the question of cargo handling equipment. In many 
instances it cost more to-dey to move cargo at the 
quay then to carry it 50 or 100 miles by rail or trans- 
port it 1000 miles at sea. 


Section L. 
TECHNICAL EDUCATION. 


A discussion before the Educational Section on 
conditions of success in technical education was 
arranged for the final meeting. 

Sir Robert Blair said that the general extension and 
improvement of elementary and secondary schools 
had been accompanied by a raising of the level of 
teaching and attainment in technical schools and 
those institutions had at the same time been engaged 
in an endeavour to adjust their efforts to an expanding 


industrial system. It was easy to find instances of 
remarkable achievements on the part of particular 
schools in raising the educational fitness of artisans 
and technical staffs, but it was not possible to say 
whether technical education had fulfilled the ideal of 
its founders, or in what new directions its energies 
should be directed to capture the sympathies of indus- 
trial organisations. The desire to harness science to 
industry had been responsible for the creation of some 
agencies, mostly independent of technical institu- 
tions, and all engaged in research in connection with 
industrial processes. At least half a dozen Govern- 
ment Departments were concerned, but it was not 
clear whether there was any general supervision of 
their efforts or what results followed their findings 
and recommendations. If electricity were taken as 
an index of the success which had been achieved, 
very little comfort could be extracted from the fact 
thet industry in Great Britain was electrified only to 
the extent of from 20 to 25 per cent., compared with 
figures of from 56 to 65 per cent. in the United States. 
Lack of sympathy was probably not due solely to any 
single cause, but it would be a great advantage to 
bring industry and education into conference to con- 
sider whether technical education was not still too 
scholastic, or whether the rigidity of industrial tradi- 
tions was not the handicap to closer co-operation. 
The critics of the educational system might still say 
that it did not induce students to think and act inde- 
pendently, for such statements were not, at all events 
easily, capable of proof or disproof. Criticism could 
hardly go so far as to say that British scientists 
were not capable of giving assistance, since the results 
of laboretory work in pure science would compare well 
with those of any other civilised country. At the 
moment the world was stirred with new hope of the 
conquest of disease by the success of British investi- 
gators, yet British industries were languishing. 
To give a relevant example, while the first marine 
engines were balanced by Englishmen and while 
Parsons turbines were still the foremost of that type 
of prime mover, continental firms had taken the lead 
in the development of the Diesel engine, and Americ ans 
in the design and manufacture of machine tools. The 
cause of languishing industries might lie outside the 
region of education, but the existing trade depression 
was too serious to permit of any slackness in over- 
hauling the machinery of technical education, or if 
need be of taking to heart any criticism that was 
deserved. 

Mr. J. Wickham Murray emphasised the need of 
establishing the relationship of technical education 
to other forms of education, and to industry and com- 
merce, and suggested that an inquiry on those points 
might lead to definite lines of policy being laid down. 
It was often overlooked that the teacher should possess 
knowledge of industrial and commercial requirements. 
There were special needs to be satisfied by the tech- 
nical college, but technical education should not 
merely aim at producing an efficient worker. The 
knowledge of a student could be used to fill cultural 
requirements. No educational system could be 
successful which ignored the growing tomplexity of 
modern life with its manifold social and industrial 
problems. 


PROGRESS IN AERONAUTICS. 


A lecture on aeronautical problems of the past and 
future, by Mr. R. V. Southwell, attracted a large 
attendance. Many people appeared to think, he said, 
that progress in aeronautics was 2 mere question of 
money end that technical advance could be pur- 
chased for a definite amount per £1000. No idea could 
be more fallacious. Unless programmes of research 
were well conceived, aimed at the solution of definitely 
formulated problems, additional money for the work 
might do more harm than good. Referring to the 
helicopter, he said that if the Government really 
wanted to develop a helicopter there was no reason 
why this desire should not be realised, provided that the 
Government adopted a reasonable procedure, which 
was not that of the prize competition. The problem 
of stability must be attacked by systematic research 
before anything could be hoped of the helicopter. 
Such research ought not to be financed by, and there- 
fore kept secret for, the private inventor. If the 
helicopter had a military importance the knowledge 
attained would be of national interest and provision 
should be made accordingly. If there was any future 
for the helicopter—of which he personally was not con- 
vinced—it was a problem which should be referred to 
the reseerch committee and to the professional 
designer. No unnecessary risks must be taken in 
designing the airships with which it was hoped to 
make flights to India in 1927. In these large airships 
it would be more possible than in smaller ships to 
employ a type of construction which was better suited 
to theoretical treatment. The designer must develop 
afresh the technique of girder construction. He 
wished that the public could be induced to regard 
airship construction as a great adventure, for that was 
its real character. The goal was the ability to fly to 
India in comfort and without change in the space of 
100 hours ; the problem was to design and construct 
a ship of vast capacity with little help from past 
experience, by sheer hard thinking and hard work. 
Having embarked in this country on a definite pro- 
gramme of two large ships, surely common sense 
suggested that we ought for the next two years to 


that silence on their part while their plans developed 
was a mark of health. Safety, comfort and reliability 
were the essentials in civil aviation. High speed 
militated against the realisation of those qualities 
and was costly. An air speed of 80 miles an hour 
ought to suffice for civil work, and the aeroplane and 
airship operating at that speed and having given 
proof of its safety would dominate the field of trans 
port. There had been wild predictions concerning 
the giant aeroplane, and although he did not Suggest 
that a limit had been reached it was idle to talk of 
size as associated with many advantages which 
nothing but ignorance withheld from our grasp. 





Literature. 


Primer of Costing. By R. J. H. Ryauy. London: 

Sir Isaac Pitman and Sons, Ltd. Pp. 115. 5s. net. 
ALTHOUGH in recent years a number of books have 
been written on the subject of costing, most of them 
have been prepared with the dual object of serving 
the interests of the seasoned manufacturer and at the 
same time suiting the requirements of the student. 
The subject is now, however, recognised to be of 
sufficient importance to warrant the publication of a 
treatise avowedly devoted exclusively to the needs 
of the novice, and there can be no question that Mr. 
Ryall, in his “‘ Primer of Costing,” has satisfied a 
definite want. Nothing has been taken for granted, 
the first principles of cost accountancy have been 
clearly defined and illustrated by diagrams, and while 
the author has emphasised that “ reliable sources of 
information are necessary for correct cost accounting,” 
he has also given an outline of how such information 
may be obtained. 

Without detracting from the utility of this work, 
we feel there are some parts that might with advan- 
tage have been further elaborated, and as an example 
we suggest that no student would be able to apply to 
a manufacturing concern the machine-hour rate 
method of recovering works expenses from the sketchy 
description with which he is here furnished, and, 
furthermore, it would probably tax his ingenuity to 
charge direct to the machines some of the items con- 
sidered applicable by the author. The method of 
determining machine groups and the principles relat- 
ing thereto are too important to be passed over in 
silence. 

We should like to have seen greater stress laid on 
the value of accurate cost accounting to the works 
manager, and even to the shop foreman, whose 
sympathies will always be enlisted by the wise cost 
accountant, who, too often, is regarded as essentially 
part of the office staff, and inimical to the practical 
man, whereas with a measure of tact he could prove 
himself one of the best friends of the shop manager. 
Surely one of the first axioms that should be incul- 
cated in the prospective cost accountant is that his 
aim should be to render service to the management 
rather than to aspire to be a dictator. 

As a knowledge of cost accounting is now expected 
from candidates for our engineering institutions, a 
book that gives the broad fundamentals, explains 
how a costing system works, shows how the different 
expenses are accounted for, and also suggests an 
organisation and routine for a cost department, all 
being in simple and straightforward language, is to 
be welcomed as a valuable addition to the literature 
on the subject. We are of opinion that Mr. Ryall’s 
** Primer of Costing ’’ has a useful future before it, 
not only to the student of cost accounting, but also 
to the young engineer, to whom we commend it for 
perusal. 
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and changing, but not altogether sympathetic 








leave the design staffs in peace to do their best, and 
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The Semi-circular Metal Flume. 


IN connection with irrigation, water power, and 
water supply works, especially those abroad, the 
semi-circular metal flume often provides an efficient 
and inexpensive water conduit. The earthen canal, 
while generally cheap to construct, especially when 
cut by modern ditching machinery, is liable to erosion 
from excessive velocity and to fouling from weeds, 
silting, &e., when the flow is sluggish. Moreover, 
unless the country is very flat a sinuous course 
becomes necessary, adding to the cost of construction 
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FIG. 1—SUSPENSION OF 


and possibly rendering adequate fall the more difficult 
to obtain. 

The semi-circular metal flume is particularly useful 
in such circumstances. While it is, naturally, subject 
to the ravages of corrosion, that trouble can be offset 
to a great extent by a judicious selection of material 
and proper maintenance, and, despite its first cost and 
the cost of upkeep, a metal flume, by reason of its 
relatively high capacity and the direct line in which 
it can be laid, often proves a good commercial 
proposition. The metal flume is mainly formed of 
thin semi-circular sheets of galvanised iron. The 
latter should be commercially pure iron, which, 
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FIG. 2.-LENNON JOINS 


compared with ordinary sheet iron or steel, is relatively 
costly, but it has considerable resistance to corrosion. 


FLow. 


The semi-circular metal flume may be regarded as 
hydraulically efficient. With a given fall it will pass 
the maximum volume of water and may be worked 
at much higher velocities than any earthen canal. 
The discharge can be estimated by the well-known 
Kiitter formula, using a value of 0.114 for n, the 
coefficient of roughness. This value, which is quoted 
in Bulletin 194, U.S. Department of Agriculture, as 
being applicable to good culverts kept clean, is con- 


siderably less than that for earthen canals of 0.25 
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FIG. 3—-LENNON TYPE SUSPENSION 
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and compares very favourably with that for the best 
smooth concrete. A metal flume can be run very 
nearly full,and it is customary to calculate the dis- 
charge running full and multiply by 0.83 to allow 
for freeboard. The amount of freeboard to allow is 
largely determined by local conditions. Generally 
f equals d/12 + 2, where d is the full depth of water. 
Thus for a 36in. flume f would be 36/12 + 2 = Bin. 
Extra freeboard is allowed round curves and also 
if the flow is at fairly high velocity and against 
the prevailing winds, while the possibility of floating 
débris fouling the cross beams must also be taken into 
account. It is therefore a good policy to allow a 
liberal margin even if doing so entails the use of one 
size larger. Another point in connection with the 
flow is to ensure properly designed connections 
between the flume and any earthen or other channel 
in the shape of a transition so as to avoid loss of head 





and to ensure smooth flow into the flume so that the 
latter will settle down to a regular velocity. 
GENERAL CONSTRUCTION.—JOINTS. 

The metal flume consists essentially of light semi- 
circular sheets suspended from cross beams or stringers 
by hoops or other means, as shown in Fig. 1. The 
sheets a and b overlap and are held between rod c 
and compression bar d. When the nuts e are tightened 
up ¢ is put in tension and d in compression and the 
sheets are pressed together and a water-tight joint 
formed. The weight of the flume and the water it 
contains is transferred from the rod c through washers 
f and carrier beams g to stringers h. This, however 
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FIG. 4—DISTORTION OF FLUME 

is only one method of construction and depicts the 
original Maginnis flume introduced some twenty-five 
years back. It has, it will be noted, a more or less 
rough interior by reason of the form of joint. The 
Lennon joint shown in Fig. 2 is regarded as an improve- 
ment, the arrangement of the two tension members 
being shown in Fig. 3, together with the hanger plate. 
The latter requires to have a good bearing area to 
prevent its bititig into the wood girder. It is made 
with a lip bent down to catch and hold the inside 
member and is fastened to the girder. The top edges 
of the sheets do not touch the hanger plates, the inside 
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CURVES. 

While the erection of straight lines of flume is quite 
a simple matter, curves are not always so easy to 
deal with. The requisite curvature is secured by intro 
ducing slight angles at all or some of the joints between 
the sheets. In the case of interlocked joints the sheet 
require properly mitreing in the shops before being 
rolled, but those joints which are made finally water- 
tight by the use of plastic material require no special! 
forming. The angle at any one joint should be mack 
as small as possible, 4deg. for the angle between 
adjacent sheets being about the maximum allowabl: 
in good work. 


‘TRANSITIONS. 


In an irrigation system metal flumes are usually 
installed in conjunction with earthen canals, and it 
is frequently necessary to effect a junction betweer 
the two. It is most important that the flume intak« 
should be properly designed so as not to present any 
barrier to the water as it enters from the cana! 
which might cause the water to rise with possib| 
overflow from the flume at entry. The transitio: 
effects a change of velocity. A typical form of intak: 
is shown in Fig. 5. Between the water surface of thy 
canal and the flume is a certain difference of level H 
the transition head. It can he calculated as follow 
from the following data. 


h, = velocity head, h friction heed, / impact 


Then H 


head. 


velocity of canal in foot-seconds. 
V, velocity of flume in foot-seconds. 
ry hydraulic mean depth of canal in feet. 
mean depth of flume in feet. 


125. 


rz = hydraulic 


Cy = constant 





FIG. 5—-TRANSITION FROM EARTHEN CANAL TO METAL FLUME 


members being of such a length as to extend above the 
sheets and, bearing against the hanger plates, to 
receive the reaction of the stress that is put on the 
tension member by tightening the nuts. It will be 
obvious that as the nuts are tightened the inside com- 
pression bar becomes seated against the hanger plate, 
and on further tightening there is a tendency for the 
latter to draw inwards. That is prevented, however, 
by the beaded edge of the flume sheets, which, backed 
by the compression member, are pressed tightly and 
evenly together. A plastic filling, it will be noted, 
completes and smovths off the joint. 

The size of the flume is determined by the size of 
the sheet from which the sections are made, the 
number usually referring to the perimeter of the 
semi-circle in inches. The thickness or gauge varies. 
It is not determined by any formula, but practical 
requirements have led to a more or less standard 
thickness being decided upon according to size, 
and it generally varies from 22-gauve for the No. 48 
size to 12-gauge for the 252 size. 


A certain amount of deformation is permissible, ' 


FIG. 6--CUT .-OFF COLLAR 


and that has to be taken into account when designing 
the substructure, so that none of the members foul 
the flume when distorted by the weight of water. 
When full, the flume assumes a form as outlined in 
exaggerated manner in Fig. 4. The actual amount 
of sag is really quite small, varying from about 
lin. in a 5ft. diameter flume to 4in. in a 12ft. flume. 
Provided the flume is free to take up this sag, it has 
no effect on the strength. 





Taking the transition illustrated as a case in point, 
assume 
39, L 


2.07, Sit. 


15. 


2.07 + 1.39 


0.005. 


0.502 
0.126 
0.005 


0.634 feet, the transition head. 


The arrangement shown may be taken as typica 


FIG. 7-—-FLARING INTAKE 

for ordinary conditions, although various alternative 
plans may suggest themselves according to circum- 
stances. It is essential, however, to make a proper 
junction between the flume and the concrete work of 
the transition. This is usually provided for in the 
shape of a groove sufficiently large to take either the 
bead of the flume sheet or a cut-off collar—Fig. 6— 
if the latter is used. The cut-off collar makes the best 
job and is also suitable for connecting a flume to a 
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timber headwall. As, however, the latter is used only 
in connection with small flumes, the connection is 
hest made in the form of the flaring intake shown 
n Fig. 7. 

SUPPORTS. 

Under certain circumstances flume sheets may be 
used in the form of a ditch lining, but the more usual 
practice is to support them from the ground on timber 
supports or a timber substructure. The term sup- 
port refers rather to trestle work carrying the flume 
over a depression, and in this connection a light steel 
bridge may prove a better proposition. For laying 
across level country, however, timber substructures 
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FIG. 8 TIMBER 





are almost invariably used, the general form being 
shown in Fig. 8, the arrangement of which is obvious. 
The necessary scantlings will have to be determined 
according to conditions ; as a genera! guide for struc- 
tures up to a maximum of 10ft. and with the posts 
spaced as shown, 16ft., the following scantlings are 
suitable for redwood or other similar timber. 


For flumes up to a b r d é f 
2ft. 3in. diameter 3x6 4x6 3» 4 3x4 2x4 2x3 
tft. 6in. diameter . 3x8 4x6) 3x4 4x4i2x4 > 2x3 
6ft. 6in. diameter 3xM 6x6 3x6'4x4~>=2x6 2x3 
Sft. Gin. diameter . 4x12 8x8) 4x6 6xt# 3x6 2x4 
10ft. 6in. diameter 6141010 6.6 6x6 38 > 6 
12ft. 6in. diameter. Ss» 141 12 6x8 6x6 3x10 2x8 


on Permanent Moulds for 
Cast Iron. 


By a Metallurgical Correspondent. 


Notes 


THE desire for some permanent form of mould for 
the production of castings where more than one 
casting of the same pattern is required is probably 
as old as the foundry trade. In fact, the earliest 
moulds of antiquity are to be described strictly as 
permanent moulds. They were either formed of hard 
baked clay, terra-cotta or sandstone, and used for the 
production of crude castings in comparatively large 
numbers. 

With the exception of certain castings of com- 
paratively simple contour sand moulds produced from 
patterns in the normal way are suitable for the pro- 
duction of one casting only. In the case of certain 
special castings of large size and simple form, sand, 
or more properly loam, moulds can be constructed of 
a semi-permanent character. Such moulds, with 
proper care in stripping, can be used for the production 
of substantial numbers of these castings, and a con- 
siderable saving in moulding costs thereby effected. 
For this reason such semi-permanent sand moulds 
may be regarded as a step in the development of 
permanent moulds. 

For the construction of moulds to withstand the 
production of large quantities of castings some torm 
of metal mould has been most consistently employed. 
In the non-ferrous casting industry most intricate 
moulds are constructed in cast iron or steel, for the 
production of castings in zine base alloys, light 
aluminium alloys and bronzes. Such permanent 
moulds or dies have been embodied in various types 
of machines, in which the supply of metal is regulated 
and forced into the moulds, and in which mechanism 
is provided for systematically opening and closing the 
moulds and ejecting the castings. Various types of 
such die casting machines are extensively used in 
the non-ferrous casting trades. 

For the production of castings in cast iron and steel, 
metal moulds have been in common use for a long 
period. For example, steel ingots are invariably cast 
in metal moulds. In those branches of the iron- 
foundry industry engaged on the production of 
chilled castings, such as rolls, wheels, &c., metal 
moulds are a necessity. Chilled casting is not strictly 
confined to the production of castings having a hard, 
white iron chilled surface. Soft grey machinable cast- 
ings, such as grain rolls, are produced from metal 
moulds. The primary object in the chilled casting 
industry of the use of metal moulds is not so much to 
cheapen the moulding costs as to take advantage of 
the more rapid cooling occasioned by the use of metal 
moulds when producing castings with either a chilled 
surface or a close-grained surface, which it is almost 
impossible to do by any other method. 





In general foundry practice metal moulds in some 
form or another have been resorted to for the same 
reason. Many large castings of heavy section are cast 
in metal moulds. With the primary object of securing 
a permanent mould for the cheapening of moulding 
costs of grey iron the use of metal moulds is not so 
common. More or less crude castings, such as fire- 
bars, gaggers and core irons of standard patterns, 
are frequently cast in metal moulds. During the war, 
both in this country and France, metal moulds were 
extensively used for the production of various types 
of cast iron shell. 

Probably one of the principal causes of the slow 
development of the application of permanent metal 
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moulds to the production of cast iron is the initial 
expense of producing the moulds. The designing of 
metal moulds for the production of castings of any 
considerable degree of intricacy is a matter of much 
skill and ingenuity, and frequently a matter of costly 
experiment before satisfactory results are obtained. 
It is here that the manufacturer hesitates before 
deciding to adopt a system of metal moulds. In more 
or less plain castings this difficulty is considerably 
lessened, but there always remains the economic 
aspect to be considered as to whether the quantity 
of castings required will justify the cost of the metal 
mould. 

In the case of castings having intricate cores the 
application of considerable ingenuity has made it 
possible to utilise metal cores in the permanent mould 
casting of certain non-ferrous alloys. So far as the 
writer is aware no really satisfactory use of metal 
cores has been made in the case of cast iron, and sand 
cores are almost invariably used where permanent 
moulds have been adopted. The principal difficulty 
met with in the application of metal cores is that of 
extraction from the castings, and arrangements must 
be made for the cores to collapse or to be instant- 
aneously extracted immediately the casting becomes 
solid. The costly arrangements of metal to 
enable this to be done are avoided by the use of sand 


cores 


cores. 

The Use of Metal Moulds for Cast Iron.—Cast iron 
different from all other commercial metals and 
alloys, in that the chilled variety or the rapidly cooled 
variety is a hard brittle, unmachinable material, as 
distinct from the soft grey machinable character of 
the same material when slowly cooled. Herein lies 
the principal difficulty in the production of cast iron 
castings from metal moulds. The use of metal moulds 
generally involves subjecting the material to rates of 
cooling which bring about the formation of the chilled 
variety of cast iron, making the castings unsuitable, 
without further treatment, for most industrial pur- 
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The formation of chill or the prevention of the 
formation of graphite in a cast iron of a given com- 
position is principally governed by the rate of cooling. 
Under equilibrium conditions or even normal con- 
ditions of cooling in sand moulds in ordinary foundry 
irons the principal portion of the graphite is formed 
at a temperature zone round about the end of the 
solidification period. It is important to realise this 
and that the rate of cooling through the temperature 
range of the formation of the graphite only is of impor- 
tance in determining the presence or absence of chill. 
From this point of view the necessity for the quick 
removal of the casting from the metal mould imme- 
diately after it has become solid with the object of 
preventing chill is a pure fallacy. If chill is present 
at all it is formed during the final stage of the solidifica- 
tion, and the removal of the casting from the mould 
after the casting has solidified is too late in the series 
of events to be of any value in preventing the occur- 
rence of chill. If any proof of this statement is con- 
sidered necessary the writer, in his long experience of 
the production of cast iron in metal moulds, has 
often found it necessary to remove castings which 
have “‘ stuck’ in moulds, by the copious application 
of water. In no case has this treatment resulted 
in the formation of chill. 

The prevention of the formation of chill in castings 
of a given composition cast in metal moulds can 
be ensured if the rate of cooling during the period of 
the formation of the graphite is sufficiently slow to 
allow of the graphite being formed. Experience has 
shown that this is possible. The success principally 
depends upon the use of warm moulds. Small 
cylindrical drums are daily produced from metal 
moulds by the centrifugal process. Such castings 
not exceeding jin. thick, in cast iron of 2.25 per cent. 





silicon, are consistently produced free from chill 
with a mould temperature not exceeding 500 deg. 
Cent. on the inner surface. 

In the production of castings of greater intricacy 
it is extremely difficult to prevent the occurrence of 
chill at the joints and corners of different portions of 
the mould. This difficulty can be overcome with 
considerable success by providing small extensions 
or fillets in the mould. The resulting chilled pro- 
jections on the castings can be readily ground off, 
thus removing the chill. 

The chemical composition is naturally of some 
importance in determining the freedom of castings 
from chill. The influence of the elements silicon, 
manganese, sulphur and phosphorus is identically 
the same in metal mould castings as in sand castings. 





| 
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| Silicon, by virtue of its influence in causing the 
| formation of graphite, assists in preventing the forma- 
| tion of chill. It need not be considered that high 
| silicon content is necessary to produce castings free 
| from chill. In fact, castings are produced from metal 
| moulds containing as low as 1.75 to 2.00 per cent. 
| silicon. The influence of sulphur and manganese are 
of some importance. In the absence of sufficient 
manganese to ensure all the sulphur existing as the 
manganese sulphide, the sulphur has a powerful 
action in causing chill. From this point of view 
| manganese in neutralising the action of sulphur tends 
| to prevent the formation of chill. Manganese alone 
in the presence of silicon assists in the formation 
of graphite and, apart from its influence in neutralising 
the sulphur manganese, tends to prevent chill. This 
is exactly opposed to a view commonly held that 
manganese assists the formation of chill, and for this 
reason high manganese content is desirable in per- 
manent mould castings in iron. 

Annealing Permanent Mould Castings.—A very 
obvious alternative method of eliminating chill from 
permanent mould castings is the subjection of the 
castings to an annealing treatment subsequent to 
the casting operation. White iron containing silicon 
in normal foundry quantities, when heated for a short 
time to temperatures above the pearlite point, is 
rapidly converted into soft grey iron. The rapidity 
of this conversion depends upon the temperature of 
annealing in an iron of any given composition. A 
temperature of 850 deg. to 900 deg. Cent. is commonly 
adopted, and such annealing treatments have been 
adopted in more than one instance as a means of 
ensuring the complete removal of chill from perma- 
nent mould castings. Such a treatment has the only 
drawback of adding considerably to the cost of pro- 
duction of the castings. From other points of view 
it has distinct advantages. Even in castings produced 
from permanent metal moulds initially free from chill 
a considerable improvement in the mechanical pro- 
perties is brought about by the annealing treatment. 
This improvement is illustrated by the figures given 
in Table I. and II. obtained from Broughall’s experi- 
ments.' 


Taste I. 
Sample. rot. C. CC Gr. | Si. | Mn. 8 P 
p-« p-« p-c. p-« Pp Cc. p.-c. p-c 
Sand cast os . 3.27 0.342.932.840.51 .0681.07 
Sand cast annealed . 3.27 10.19.3.082.770.50 .0771.07 
Permanent mould cast 3.27 0.63 2.642.770.49 .081/1.06 
Permanent mould cast | 
annealed 30 0.11/3.192.770.52 O71)1 10 
' 
Taste Il 
lrransverse Com 
Sample rensile pression. Brinell 
Load Def 
cwt. in t. ‘aq. mn t. /sq. in 
Sand cast 23.6 l4 11.30 v.12 i7v 
Sand cast an- 
nealed col 6 14 10. 96 47.1 149 
Permanent mould 
cast _ -o| 27.125 .10 15.22 70.78 269 
Permanent mould 
ecastannealed ..| 34.5 15 17.40 71.44 217 
These figures also serve to show the increase in 


strength properties obtained from the same material 
by casting in permanent metal moulds instead of sand 
-moulds. This experience has been repeatedly con- 
firmed by many works, and abundant evidence is 
available to confirm the increase in strength resulting 
from the use of metal moulds. 

Other Mould Constructions.—With the object of 
eliminating the presence of chill on the castings the 
method of coating the internal surface of the mould 
with a thin layer of refractory material has been 
repeatedly suggested. The system adopted by the 
Holley Carburetter Company, U.S.A., has been given 
some publicity.*. This system is applied to the pro- 
duction of thin light carburetter bodies, and its object 
is to secure means whereby such castings are obtained 
free from chill and also to prevent the surface dis- 
integration of the cast iron moulds in service. The 
method followed is to coat the cast iron mould with a 
comparatively thin layer of insulating material such 
as silica, steatite, or similar refractory body. This is 
applied in the form of successive coatings, using 
sodium silicate as a binder, and the finished mould 
is coated with a carbon deposit from an acetylene 


1 JI.LB.F., 1918-1919. 
The Metallurgist,”’ Supplement to Tue Excixerr, March 
Moldenke, A.F.A., May, 1923. 
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flame. This process is being successfully operated in 
the United States, and as many as 15,000 castings are 
being obtained from one mould. Sand cores are used 
in the ordinary manner. 

The use of graphite moulds has been proposed from 
time to time. The writer has on several occasions 
turned up moulds from graphite electrodes as used 
on electric furnaces. 

Soundness of Castings Produced in Metal Moulds.— 
Tt is an axiom in metal mould construction that if a 
metal mould cannot be designed in such a manner 
that when being filled with liquid metal the air in the 
mould is quietly and definitely replaced by the molten 
metal the castings produced will be unsound. It is 
very often difficult to design moulds to accomplish 
this, but it will be at once apparent that the preven- 
tion of unsoundness in this manner is a matter of 
mould design. The introduction of the metal quietly 
at the bottom of the mould is the most common and 
satisfactory method of “‘ gating ’’ permanent moulds. 
The drawing in of air by the aspirator action of the 
metal stream flowing down the “ ingate ’’ has been 
demonstrated by Riddell.* An air trap in the form 
of an intermediate reservoir of molten metal between 
the “‘ingate’”’ and the casting was introduced to 
eliminate defects arising from this cause. 

Unsoundness arising from the dissolved or occluded 
gases in the metal, which on being evolved are 
entrapped in the form of blow-holes in the solidifying 
metal, is of frequent occurrence in permanent mould 
casting. This type of unsoundness is prevalent in all 
forms of permanent mould castings in which metal 
moulds are used. Steel ingots, permanent mould 
cast iron, non-ferrous metal die castings and ingots 
are liable to unsoundness of this type under certain 
conditions of casting. In large steel ingots they take 
the form of deep seated blow-holes, and they have been 
investigated by Casperrson* and Brinell’. In small 
non-ferrous castings and in cast iron, blow-holes are 
often distributed through the whole mass of the 
castings. 

Blow-holes and unsoundness of this type are due 


to the dissolved gases evolved becoming entrapped | 


in the molten metal on solidification. The quicker 
rate of cooling of the molten metal under these con- 
ditions gives less time for the evolved gases to be 
completely eliminated than in the case of sand cast- 
ings. As in all cases the outside surface of the casting 
is the first to solidify, it follows that the dissolved 
gases evolved on the cooling down of the liquid metal 
must make their way through the liquid metal. This 
can often be considerably assisted by the design of the 
die or mould. Apart from this, all those conditions 
which affect the rate of solidification will influence 
the presence or absence of this type of unsoundness. 
The chemical composition of the metal in so far as it 
affects the fluidity of the metal and the length of the 
solidification period is one of these conditions. For 
example, phosphoric irons are much easier to cast 
free from these defects than hematite iron, other con- 
ditions being equal. The rate of pouring, the casting 
temperature and the thickness of the mould all 
influence the rate of cooling. The effect of ingot 
mould thickness on the position of deep-seated blow- 
holes in steel was demonstrated by Brinell. The 
influence of casting temperature on such blow-holes 
in cast iron,® gun-metal’? and aluminium have been 
investigated by various workers. 

Chilled Castings.—In the production of chilled cast- 
ings such as rolls, wheels, crusher jaws and similar 
castings, the object of producing either an extremely 
close-grained iron or a casting having a predetermined 
depth of chill on the surface is partially secured by 
the use of a metal mould. 

The metal moulds used for rolls are built up from 
annular sections. Various rules for calculating the 
radial thickness of such sections are given. It ranges 
from 0.5 D to 0.28 D, where D is the diameter 
of the roll to be produced. Schuz gives a value of 
0.5 D for callender rolls and 0.28 D for metal rolls. 
Osann and Irresberger respectively give values of 
0.33 D and 0.4 D for metal rolls. 

The depth and character of the chill are largely 
determined by the chemical composition of the metal 
in any one given type of casting. Cast iron con- 
taining silicon from 0.50 to 1.00 per cent. is used, 
according to the depth of chill required. In some cases 
the addition of chromium is resorted to, to ensure the 
correct depth of chill in large castings. The amount of 
phosphorus present has a marked influence on the 
character of the chill. The amount of phosphorus 
present determines the distinctness of the line of 
demarcation between the chill and the grey portions 
of the casting. The chemical compositions of a series 
of roll castings are given in Table ITI. 

TasBie III. 


Sample. 


p-c. p-c. 

. 54.035 .55 
68.035 .54 
.740.39.058 .08 


p-c. 
. 035 
. 022 


p.c. 
-07 


Paper machine rolls. . 
.07 


Rubber machine rolls 
Steel roll chilled 


Steel Ingot Moulds.—Metal moulds are used for 
casting steel ingots and are almost invariably con- 


> J.B.F.A., 1917-1918. 

* Casperrson, J.I.8.1., 1883, No. 1. 
Brinell, J.1.8.1., 1902, No. 1. 

® Smalley, J.1.B.F., 1922. 

? Carpenter, Inst. of Metals, 1918. 





structed of cast iron. This being the case, they are of 
some interest to foundrymen and worthy of mention 
in this article. Ingot moulds are usually made of low- 
phosphorus irons. Analyses of typical ingot moulds 
are given in Table LV. 


Tasre IV. 


ec. ce. Cc. .c. 
Steel ingot moulds oh 4 : a4 of . 25.077 .040 
Bronze ingot moulds .96..071 .046 


The thickness of ingot moulds varies considerably 
with the character of the mould and with individual! 
practice. In small square moulds with rounded corners 
the thickness varies from one-third to one-half the 
length of the side of the square ingot. In rectangular 
ingots for large plates the thickness varies from 














FIG. 1-C.Il. MOULD SHOWING SURFACE CRACKING 


one-quarter to one-third the length of the smallest 
side of the rectangular section. 

Material for Metal Moulds.—The most common 
material used for the construction of metal moulds 
is cast iron. For ordinary permanent moulds a grey 
cast iron within the following limits of composition 
gives satisfactory results :— 

CC, 0.14 to .40 per cent 

Gr, 3.36 to 3.10 per cent. 

Si, 1.75 to 2.00 per cent. 

Mn, 1.00 to 1.50 per cent. 

8, not exceeding 0.10 per cent 

P, 0.20 to 0.60 per cent. 
Cast iron as a mould material eventually fails for the 
three following reasons :—Cracking, distortion, and 
surface disintegration. Cracking may occur after the 














FIG. 2--PORTION OF MILD STEEL MOULD, SHOWING 
CRACKING 


mould has been in use for a very short time only, 
and, in fact, if the mould does not crack very early 
in its life it can be relied upon not to crack at all 
except as the result of some special accident. Crack- 
ing in this manner can usually be traced to defective 
design in the case of moulds of irregular contour. 
Internal defects, such as blow-holes and porosity 
and internal casting stresses, are probably responsible 
for most cases of spontaneous cracking. 

The most common form of failure from which all 
cast iron moulds inevitably suffer is that of surface 
cracking or disintegration. The illustration Fig. 1 
is a photograph showing the characteristic form taken 
by this defect. The cause of this form of surface 
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‘ 


cracking is the familiar “‘ growth ’’ phenomenon and 
is due to the repeated heating and cooling to which 
the mould is subjected. The effect of repeated heating 
and cooling in bringing about internal oxidation of the 
silicon and the iron, thus causing permanent expansion 
in the iron, has been shown by Professors Carpenter 
and Rugan. The temperature conditions unde: 
which this oxidation takes place with the greatest 
rapidity have been determined by the same workers. 
The “ growth ” 
mence at about 650 deg. Cent., reaching a maximum 
at about 700 deg. Cent., and to be roughly propo: 

tional to the silicon content. Further investigation 
and experience show that this oxidation should be 
regarded as a secondary cause in the growth pheno 

menon. The principal cause is the continued reversal! 
and the steepness of the thermal expansion gradient 
across the thickness of the heated cast iron. As a 
result a stress gradient is set up across the section 
of the sample of such a magnitude that in cast iro; 
local cracking is caused. The continued repetitio 

of these conditions causes further expansion to tak 

place, and the opening up of the cracks allows oi 


phenomenon was shown to com 


| the penetration of the oxidising gases which furth« 


assist in the expansion. 
It is a matter of some interest to note that even ste« 
eventually suffers from the same defect. Fig. 2 is fron 


|a photograph of an annular plate which was wus 


The effect of the con 


as a portion of a metal mould. 
With 


tinued heating and cooling is clearly shown. 


| steel the stress gradients set up are usually accom 


panied by considerable distortion owing to the ductile 
nature of this material. From this point of view stee! 
is not so good a material for this purpose as cast iron 

The rapidity of the surface cracking phenomenon 
and the life of the mould generally will depend upon 
the maximum temperature attained and the steepnes 
of the temperature gradient across the section of the 
mould. By careful designing, these conditions can be 
controlled to such an extent as to ensure quite a reason 
able life from cast iron moulds. In plain cylindrica 
east iron moulds producing small cylindrical casting 


la life of 2000 to 3000 castings is being regularly 


obtained. Rix and Whittaker*, in their experien 
with aluminium bronze, in which the mould tempera 


| tures attained are quite comparable with those of cast 
| iron, find the life of their moulds to be approximatel) 


5000 castings. 

The long life mould development in which cast iron 
is coated with a layer of refractory material has already 
been referred to. The life of such moulds is stated to 
be as much as 10,000 castings. 

The use of pure copper as a mould material has 
been adopted in America. The higher thermal con 
ductivity of this material is probably of assistance in 
maintaining low-temperature gradients the 
section. It is stated that very long life is obtained 
from such moulds. 


across 





SPECIAL LIBRARIES. 


THe programme of the second Conference of the Associa- 
tion of Special Libraries and Information Bureaux (38, 
Bloomsbury-square, London, W.C. 1), which opens at 
Balliol College, Oxford, this evening—Friday, September 
25th—and will close on Monday next, includes papers by 
Dr. R. 8. Hutton on “ The Present Position with Regard 
to the Association of Special Libraries and Information 
Bureaux ”’; the Rt. Hon. Sir Horace Plunkett, LL.D., on 
“The Co-operative Reference Library’; and Dr. P 
Chalmers Mitchell on “‘ The Uses of the World List of 
Scientific Periodicals.” Professor Gilbert Murray will 
speak on “ The Work of the Committee on Intellectual 
Co-operation of the League of Nations,” and M. Paul Otlet 
and Professor A. F. C. Pollard will speak on affairs con 
nected with the L’Institut International de Bibliographie. 
Bruxelles. A group of three papers will deal with the 
present position of the special library movement in America. 
Under the general heading, Technical Intelligence, Major 
W. E. Simnett will discuss *‘ Co-ordination of Technical 
Intelligence.’ To ‘‘ Abstracting and Translating” two 
papers will be devoted ; and to classifying, cataloguing and 
filing three. ‘‘The Special Library and Information Bureau 
in Different Spheres ’’ is the general heading of a section 
which will sit on Sunday morning ; and on Sunday evening 
the same section will continue its work, amongst the 
speakers being Brigadier-General Magnus Mowat (Secretary, 
the Institution of Mechanical Engineers), who will take 
as his subject ‘“‘ The Institution of Mechanical Engineers and 
its Library’; and Major W. E. Simnett, who will speak 
of “‘ Transport Intelligence and Publicity.” 





One of the outstanding features of the recent successes 
of the French and Spanish forces against the Riffs has 
been the invaluable co-operation of the big Jupiter-engined 
Goliath bombing planes which have engaged in important 
operations against the Riff capital and against important 
Riff bases north-west of Taza. In one day no less than ten 
tons of bombs were dropped over Ajdir by five of these 
machines flying at a height of 6000ft. At least two squad- 
rons of this type of machine are already doing service for 
the French in Morocco, and it is understood that they will 
be reinforced by further squadrons of similar machines 
if necessary. These machines are of particular value 
because the fitting of the ‘‘ Bristol ” type air-cooled Jupiter 
engine has enabled them normally to carry 400 kilos. more 
load than the same type fitted with water-cooled engines 
of even greater nominal power, whilst the performance is 
also better. 


§ J. I. Mets., 1917. 
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Southern Rly.— Express Locomotive. 


[HIRTY new express passenger 4-6-0 type engines are 
now being delivered by the North British Locomotive 
Company, Ltd., Glasgow, to the Southern Railway, num- 
hered 763 to 792. These engines are a continuation of the 

King Arthur ”’ class, and have been named accordingly. 
lhev are similar to the latest South-Western section express 
engines, with 6ft. Tin. wheels, but have modified 

Mr. R. E. L. Maunsell, the chief mechanical engineer, 


been 


The layout, design and location of this, the latest addition 


to the great power stations of this vast industrial area, 
were very favourably commented upon. Built on 
the banks of the Irwell, from which condensing water 


can be obtained ali the year round, the station was designed 
by Mr. James A. Robertson, M.I.E.E., M.I. Mech. and 
the main contracts placed in September, 1922. 
The buildings have been constructed to accommodate 
50,000 kilowatts of | t, of which three generating units 
of 37,500 kilowatts already installed. While 
the station has been constructed primarily to meet the 
of Salford, it of 





were 





have been 


requirements also one the capital 


breaker is built round a single top frame to which the oil 
tanks are secured by substantial hanger bolts, and the 
design of the top frame is such that a separate air chamber 
is formed for each pole, and each chamber is fitted with a 
special vent to ensure that all gases are expelled after the 
breaker has operated under fault conditions. The steel 
tanks are circular and arranged so that when being 
removed they are held by four small bolts while the large 
bolts are being withdrawn, and the 
beneath. The breakers are operated by solenoids energised 
from the control panel. The of the 
pattern 


oil 
tank carriage placed 


control board is desk 














EXPRESS PASSENGER ENGINE FOR THE SOUTHERN RAILWAY 


1 several important particulars. The two cylinders are 


20}in. diameter by 2Sin. stroke, and the working steam 
pressure is 200 lb. per square inch The valve gear .is 
urranged to give the long travel of about 6_in. to the 
piston valves in full gear 

rhe boiler is standard for the clase, but is fitted with the 


Maunsell superheater having header vacuum relief valves 
nd Ross safety valve The Ashford si 
is arranged to feed th pipes 

cylinders outside the smoke-box 

long 


rht-feed lubricator 
which the 





into steam join 


Laminated svrings of span, with links in tension 





stations scheduled in the south-east Lancashire electricity 


scheme, and will be utilised to supply current to districts 





outside the borough in conjunction with the other capital 
stations In on to being favourably situated for 
water for condensing purposes, the new station is equally 
well placed as regards its coal supplies, which are 
available by rail anal and road, and there is a colliery 
almost within a stone's throw of it For disposal 
of the ashes, there is a large tract of low-lying land near 
the site, which will be found most useful. The main 
portion of the buildings consists of two fine bays, the turbine 











The coal transporter plant was supplied by the Mitchell 


Conveyor and Transporter Company, Ltd.; the weighing 
machines by W. T. Avery and Co., Ltd.; the cranes by 
John M. Henderson and Co., Ltd.; and the coal and ash 
handling plant by Robert Dempster and Co., Ltd. 

At present three main lines for transmission at 33,000 
volts are laid to Frederick-road works, where energy 1 
delivered through step-down transformers to the 6600 


volt distribution system, the step-down transformers being 
ampere capat IT 
starti 


arranged in three banks of 18,000 kilovolt 


per During constru ng up of 


bank 





WEIGHTS AND DIMENSIONS OF SOUTHERN RAILWAY LOCOMOTIVE 


having rubber pads, are fitted under all the coupled wheel 
1xle-boxes, and pumps are fitted to maintain the vacuum 
for the brake 

The overall that 
run on any section of the Southern Railway 


the engines can 
The tender 
5000 


dimensions are such 


is carried on two four-wheeled bogies and carries 


gallons of water and 5 tons of coal. The principal dimen- 


sions are as follows : 








Cylinders, tw , 20}in. dia. by 28in. strok 
(Cylinders, piston valve llin. dia 
Wheels, driving, six (ft. Tin. dia 
Wheels, bogie, four it. Tin. dia 
Heating surface 

Fire-box ft 

Tubes, 2in. dia . ft 

rfin. dia » 

rotal a) Sa 1878 sq. ft 
Superheater . 337 aq. ft. 
(irate area 30 aq. ft. 


Working steam pressure 
rractive effort at 85 per cent. 
B.P. as 
Tender 
Water capacity 
Coal capacity ms 
Weight on coupled wheels 
Weight in working order 
Engine 
Tender flee ee. Om 
Total weight in working order, 
engine and tender 


200 Ib. per sq. in. 


20 Ib., 11.3 tons 





or 
5000 gallons 
5 tons 


60 tons 


80 tons 19 ewt. 
57 tons 11 ewt. 


138 tons 10 ewt. 








Agecroft Power Station. 


Tue formal opening of the Agecroft power station took 
place on Wednesday, Sept. 23rd, when the Mayor of Salford, 
Alderman Billington, turned on the steam which set in 
motion one of the three turbo-generators, which have 
been supplied by the Metropolitan- Vickers Electrical Com- 
pany. There was a very large gathering of engineers 
and local municipal personages at the ceremony, 


and later at a luncheon given by the Mayor and Council 
of Salford at the Midland Hotel, Manchester. 





the house 
} 


buildings are of steel 


the boiler - house, switch being a 


In front of thes 


hous 


and 


separate building framework 


with brick filling houces are two detached 


blocks, one for office accommodation and the other for 
workshops and stores The boiler-house contains six 
Babcock and Wilcox boilers, of the marine cross-drum 
type, each rated at 65,000 lb. evaporation per hour when 


fired with coal of a calorific value of 10,500 B.Th.U. Each 
omplete in itself, with economiser, superheater, 
forced and induced draught plant, and steel chimney. The 
which the boilers are designed is 325 Ib. 
per square inch, and the total temperature 720 deg. Fah. 
at the Three of the boilers have chain grate 
stokers, and the other three travelling grates of the Under 
feed stoker ty y™ The three turbo-alternators are designed 
to give 12,500 kilowatts each at 0.9 power factor, when de- 
livering three-phase current at 6600 volts and 50 periods, 
and running Two of the 
turbines are of the single-cylinder type, with Baumann’s 
multi-exhaust but the third machine has two 
cylinders, and is of the maker’s most recent design. This 
machine was shown running up to its full load capacity on 
Wednesday last. The alternators are of ‘* Metro-Vick ” 
latest design, with ventilation by air forced through them 
by fans on the rotor, and also by a separately driven 
blower. The air is cooled on the enclosed circuit system, 
the coolers being situated directly under the alternators. 


boiler is 


steam pressure tor 


stop valve. 


at 3000 revolutions per minute. 


stages 


The main transformers supplied by the Metropolitan- 
Vickers Electrical Company, Ltd., comprise ten single- 
phase units of the outdoor oil-immersed self-cooling type, 
mounted on rollers, whereby they can be rolled out on to 
a bogey carriage running on a sunken track at the correct 
level for easy removal, The units are 4667 kilovolt- 
ampéres per phase, and are arranged to form three-phase 
banks of 14,000 kilovolt-ampéres per bank, with one single 
phase unit as a spare. The banks are delta-star connected 
and wound for 6600-33,000 volts. Each bank of trans- 
formers is connected direct in the cable line between the 
6600-volt terminals of the alternator, and the 33,000-volt 
switchgear. Two transformer units for stepping down from 
33,000 to 6600 volts are employed for local service. 

The switchgear is designed so that all the switching for 
the main circuits is carried out at 33,000 volts. It 


is 


contained in cubicles in a detached building of three 
The oil circuit breakers are of new design. 


storeys. The 


the station, Mr. Robertson has had the 
of Mr. S. J. Watson, the boroug! 


active co-operation 


electrical enginee 








CZECHO-SLOVAK DELEGATION. 


through th 
ot 


Republic 


Majesty's Government 
tne 


engineers 


vitation of his 
lransport, the 
ovakia 


rT the is 

Ministry of Government of 
Czecho-S Delegation of to visit 
England in order to study modern road building methods heir 
programme was spread over the whole of last The Dek 
gation arrived in London on September 6th, and were met by 
His Excellency Monsieur Jan Masaryk, the Czecho-Slovak 
Minister in London, with Dr. B. Messany, of the Czecho-Slovak 
Legation, and Mr. Ivan W. Benson, who has been actively inte 
rested in the arrangements for this visit 


appoint da 


week 


During their stay the Delegation visited the laboratories of 
Shell-Mex, Ltd., and the Limmer and Trinidad Lake Asphalte 
Paving Company, Ltd., where the processes of preparing and 


testing various bituminous asphaltic materials were demon 
strated. They also inspected several of the Ministry of Tran 


port’s arterial road schemes in Kent and Essex, some of which 


have been open to traflic for a considerable time, while other 
are still in process of construction. Visits were also paid to the 
works of Wm. Weeks and Son, Ltd., of Maidstone, where tar 
and bitumen spraying machines were inspected in course of 


manufacture and in actual operation, and to Aveling and Porter, 
Ltd., of Rochester, where various types of rollers were 
seen in process of manufacture. The whole of one day was taken 
up by a visit to the works of Marshall, Sons and Co., Ltd., of 
Gainsborough, the party travelling there and back by special 
train. At these works many interesting machines which are used 
in the construction of modern roads were seen both in process of 
manufacture and in operation, such as Cummer asphalt plants 
Marshall steam rollers, traction Marshall-Benson 
concrete mixers, &c, &c. e 
On Friday, the last day of their visit, they were presented 
with of papers on the of the tion of 
modern roads which were contributed by Colonel C. H. Bressey, 
C.B.E, (Ministry of Transport), Mr. J. 8. Killick (Shell-Mex, 
Ltd.), and Mr. Ivan W. Benson. In the evening the Delegation 
were entertained to an official banquet at the Waldorf Hotel 


steam 


engines, 


copies subject constru 








Ir is reported that a hitch has occurred in the negotia 
tions for the erection of a large nitrogen factory in Norway 
by the Badische Anilin Fabrick. 
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Duplex Wheel-Centre Boring and 
Turning Lathe. 


We illustrate herewith a new design of wheel centre 
boring and turning machine, examples of which have been 
recently built by Joshua Buckton and Co., Ltd., of Leeds, 
for the Derby works of the London, Midland an: Scottish 
Railway Company, and tor the Swinden works of the Great 
Western Railway Company. 

The machine has been constructed for a constant speed 


Motor 20H P 


~ 
320 te 960 RPM 


Necks 4 


Necks 7dia. 


A. 


Motor 20H P. 


i 320 to 960 RPM. 


boring the boss to finished size, facing both sides of the 
boss and turning the periphery of the wheel on its face 
and on both sides to receive the tire, including, if neces- 
sary, grooving for the particular pattern of tire fastening 
required. The arrangement of the tool rests and automatic 
feeds permits of several operations proceeding simul- 
taneously at the one setting. ° 

The machine consists of two lathes in one. A central 
headstock carries two independently driven spindles and 
face plates, while at each end of the lathe are three slide 
rests for performing the various machining operations. 
The whole lathe is mounted upon a bed plate and may be 





METHOD OF TURNING 
INSIDE OF RIM 


METHOD OF 
(8 SPOKES! 


sher 


Rougher 





METHOD OF CLAMPING SPOKED WHEELS 


10 SPOKES) 


Faceplate Speeds :- 5076 to 15:23 R.P.M. 


Feeds:- & to # per rev. of Faceplate 
PF tt ene 














plates are driven by internal cut gear rings bolted to the 

rear surfaces. Each plate is provided with four drivin 
jaws and clamping plates for spoked centres and extra jaws 
and clamping plates for disc wheel centres. Each front 
rest carries two tools for machining simultaneously thx 
two sides of the rim, and afterwards recessing both these 
The top slide is constructed in such a way that th. 
two tools can be adjusted to the exact width of the rim, 
while a lower longitudinal slide, fitted with adjustabk 
stops and hand-feed enables the recesses to be duplicated 
on any number of centres. The rest has a transverse slick 
with power and hand feed motions for machining down tly 


sides. 


“a 


: % 


Mt 


if 


a 
| eed 





CLAMPING SPOKED WHEELS 


| 


METHOD OF CLAMPING DISC WHEELS 

















GENERAL ARRANGEMENT OF MACHINE AND 


motor drive with a change speed gear box and also for a 
drive by variable speed motor, in which form a consider- 
able amount of gearing is dispensed with. The example 
illustrated represents the variable speed motor type. 
It » intended for the complete machinirg of carriage and 
wagon wheel centres at one setting and is arranged to 
accommodate either rolled or pressed disc centres, cast 
steel centres with arms or forged centres of any of the 
usual petterns. 


™ 
mal 


né operations performed by the machine consist of 


. 
readily levelled upon its foundations. The central driving 
headstock is a box casting and each spindle is driven 
through worm and spur gearing by a 20 horse power motor 
running at 300 to 900 revolutions per minute. The main 
spindles are of high carbon steel with front necks 10in. 
diameter by I4in. long, running in capped and bushed 
bearings of gun metal. The spindles have ball thrust 
bearings which are adjustable to take up end play. 

Each face plate is 4ft. in diameter and is rigidly bolted 
to a large flange formed solid with the spindle. The face- 


DETAILS OF WHEEL CLAMPING 


METHODS 


sides of the rim, and can as a whole be adjusted upon the 
bed-plate to suit varying diameters of wheel centres. 
The back rests carry two tools apiece, one for roughing 
and the other for finish machining the rim face to the 
correct diameter. The tools are set some distance apart 
in order that the finishing tools may begin to cut directly 
the roughing tool has completed its work. An automatic 
knock-out to the feed is fitted so that the operator need 
not give continuous attention to this rest. A swivel slide 
is provided, as is also a transverse slide for setting the tools 
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The rest as a whole can be 


to the required depths of cut. 
adjusted upon the bed-plate to suit varying diameters of 
wheel centres. 

The two centre rests carry square turrets, each equipped 


with four bars and tools. The first and second bars carry 
rough boring tools and have pilot ends steadied in the main 
spindle end. The third bar is of special shape and carries 
tools for facing both sides of the boss simultaneously and 
also for radiusing the outside of the boss and for chamfering 
the front side of the bore. The fourth bar carries a floating 
cutter for finishing the bore. The turret is a steel forging 
and rotates upon a ball bearing which is supported by a 
spring. Indexing and locking gear are fitted. The turret 
has hand and power feeds both longitudinally and trans- 
versely, and the whole rest is adjustable to and from the 
face-plate to enable work to be put into the machine. An 
automatic knock-out motion is fitted to the boring slide, 
and an adjustable stop with a plunger is supplied for deter- 
mining the correct position for the facing tools when the 
boss of the wheel centre is to be machined. 

The feeds are obtained by ratchet gears and rocking 
shafts driven from the face-plate pinion shafts and giving 
five picks per revolution of the face-plates. The machine, 
we are informed, is capable of machining on each face- 
plate wheel centres 2ft. 94in. in diameter in forty minutes 
floor to floor time. 








Manchester Association of 
Engineers. 


On Wednesday, September 16th, a party of members of 
the Manchester Association of Engineers, including the 
President, Mr. R. Onions, visited the works of the British 
Insulated and Helsby Cables, Ltd., Prescot. These works 
are capable of dealing with 450 tons of ingot copper per 
week, and find employment for between 6000 and 7000 
workpeople who are engaged in the complete manu- 
facture of insulated and armoured cables. The 
plant includes machinery for copper refining, copper rolling, 
cable making and testing up to pressures of 200,000 volts, 
as well as for the rolling of aluminium sheets, copper 
extruding, the manufacture of electric meters, fittings and 
railway and tramway accessories. The members were 
shown the interesting features of the various depart- 
ments, including the method of lead covering the cables 
and the armouring of the cable by means of steel sheathing. 
\ good deal of interest centred round the final 
stages of drawing down the copper through diamond dies 
to the smallest size, which was equal to .00lin. diameter, 
giving a length of 65 miles. 

Leaving the entrance hall and offices, the first part of 
the factory to be visited was the unloading yard, which is 
fed from the London, Midland and Scottish Railway by 
two tracks and served by three 15-ton overhead travelling 
cranes. Passing down this yard a halt was made at the 
copper refinery, where the scrap copper from the factory 
is melted down and moulded into bars or billets for use 
again in the mills or extruding presses. The rolling mill 
was next visited where the copper wire bars heated in 
special muffles are rolled to }in. rod passing through three 
mills in the process. The final passes through the mills 
are carried out at high speed, and the wire, while still hot, 
is whipped on to a revolving collector and carried away 
to await “ pickling “—-the removing of the oxide scale 
which is carried out in tanks of weak acid. 

From the rolling mills, the members followed the wire 
to the drawing rooms, where it is drawn down in nine 
stages to No. 16 gauge through cast iron dies. There are 
two fine drawing mills employing diamond dies, the latter 
of the firm’s own manufacture, which are capable of dealing 
with wires down to | mil diameter. 

All the wire used is annealed in Bates‘and Beard fur- 
naces placed close to the mills. The annealing process 
occupies some 3} hours, and restores the copper’s con- 
ductivity and ductility, whilst preserving the brilliant 
finish acquired in the mills. Next in sequence are the 
cable-making departments, the first of which is the 
stranding room, where the single wires are stranded to form 
the cable conductors. Passing down the stranding shop 
the visitors next came to the paper insulating depart- 
ment, where the cable cores are paper lapped as a first 
stage in their insulation. The paper-covered cores are 
here laid up with a filling of jute to form the cable proper, 
which is lapped with further paper spirals to the specified 
diameter. Tlie paper-covered cables are next heated in 
the ovens to remove all moisture, and are then impreg- 
nated under vacuum with a special compound, in itself an 
insulating medium, preservative and lubricant. From the 
compound tanks, the visitors were taken to the lead room 
where hydraulic presses apply a lead sheath to the cables. 
The test rooms next visited contain three tanks for testing 
the lead sheathing, and a full equipment for high-pressure 
testing, transformers delivering a voltage up to 200,000. 
The armouring rooms, where the cables which are to be 
protected, are taken after testing, are equipped with 
machinery for wire or steel tape armouring- The lead- 
sheathed cables pass through baths of bituminous com- 
pound ; after each bath a layer of compounded jute is 
lapped on the cable, the armouring protection being 
applied to the tape. 

Other departments which were inspected included the 
cotton covering and braiding departments, the telephone 
cable department, where dry core air space telephone 
cables are made, the aluminium sheet mill where alumi- 
nium sheets are turned out in large quantities, and the 
extruding shop where heavy copper sections are squirted 
through dies, and subsequently finished by cold drawing. 
In addition to the manufacturing departments, the works 
are fully equipped with test rooms and laboratories, where 
all the raw material is subjected to the severest tests before 
use. 

At the conclusion of the inspection of the works the 
visitors were entertained to tea by the firm, and a vote of 
thanks was moved by Mr. Onions, President, to which 
Colonel Bates, the works manager, replied. 


‘ opper 


also 





Tx Porcupine group of gold mines in Ontario, Canada, 
has produced since 1910 gold to the value of over 


£27,000,000. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Autumn Trade. 


MIDLAND iron and steel masters, engineers and 
industrialists generally are still awaiting the anticipated 
autumn trade revival, but there is nothing as yet to indicate 
its approach. With one or two important exceptions, 
the iron and steel trade continues dull. Consumptive 
demand does not broaden. A few of the increased inquiries 
noted of late have resulted in business, but the tonnages 
have been small when set against the large capacity now 
available at the steel works. Values are irregular, and 
many sellers prefer to ask for offers rather than give quota- 
tions. Very little business is accruing from these negotia- 
tions, as producers of raw material are reluctant to lend 
any countenance to further depreciation, and consumers 
seem to expect much lower terms. Generally speaking, 
iron and steel values are unchanged from those ruling a 
week ago. 


Staffordshire Bar Iron. 


The Staffordshire bar iron mills are only partially 
employed. Finished iron is in slightly better request, but 
the partial activity of the district continues to be mostly 
concerned with re-rolled steel. The makers of best iron 
are able to operate about four days per week, and some of 
the makers of medium material are in about the same 
condition, but others are practically idle. Values remain 
unchanged, marked bars being quoted £14 10s., Crown 
qualities £12 7s. 6d., and nut and bolt and fencing bars, 
£11 7s. 6d. Local nut and bolt iron continues to be under- 
sold by No. 3 Belgian bars at £6 15s. delivered, though less 
of this iron is coming forward owing to the continuance 
of the Charleroi strike. By means of the cheap foreign 
steel available, the Black Country mills are able to get a 
fair share of the orders for re-rolled steel. Values of 
wrought iron gas tube strip have relapsed after the spurt 
of a month or so ago, and most sellers are now prepared 
to do business at £12 15s. The £13 quotation has practic 
ally disappeared 


Pig Iron. 


The pig iron department is featureless. Buying is 
restricted solely to the supply of immediate needs, but home 
consumers appear to be wanting rather more iron. Foundry 
grades are being bought to a fairly good aggregate. The 
requirements of the heavy foundries are greater, but it 
is on the light foundries that Midland smelters have been 
taught to rely primarily. Some of the furnace men com- 
plain that they are losing money on business done at present 
prices. They do not care to contemplate a further curtail- 
ment of output, but this is a contingency which has to be 
reckoned with, for few owners of blast-furnaces are pre- 
pared to take the risk of adding materially to their stocks. 
Derbyshire smelters quote £3 7s. at furnaces for No. 3 
iron, and Northamptonshire makers £3 2s Practically 
nothing is being done in forge sorts There are a few 
inquiries from big consumers, but the prices offered are 
appreciably below the ostensible market level. Derbyshire 
forge is quoted £3 and Northamptonshire £2 1]6s. 
Blastfurnace coke continues easy in price with plentiful 
supplies. 


2s., 


Steel. 


The constructional department is fairly 
active, with engineers busy handling tenders. Some of the 
local engineering firms have two to three months’ work on 
hand, and the volume of inquiry is increasing, but the 
tonnages involved are small, and, from the mill point of 
view, nearly insignificant. Large and costly undertakings 
continue to be kept back, awaiting lower prices. This 
policy undoubtedly receives some encouragement from 
the downward tendency of the market. Outlets for steel 
sections are being sought in this district by the owners of a 
very powerful plant which has been completed on the 
North-East Coast. Supplies were already in excess of 
demand, and there is speculation as to how far the exten- 
sion of competition will be reflected in prices. Moreover, 
the competition of steel makers on the COhtinent is growing 
more intense. Native steel products are being severely 
undersold, and the latest quotations show margins which 
continue to make the buying of foreign steel profitable to 
the home consumer. Foreign joists are offered at £5 3s., 
equal to £6 8s. delivered, against the Midland makers’ 
price of £7 15s. The bulk of these joists are stated to be 
suitable only for erections in which quality and exact 
gauges are not essential. Native joists are nearer the 
foreign figure than for some time, and for big and important 
undertakings they are almost invariably preferred. Some 
of the foreign makers are specialising on hoops and strip, 
and new plant is, it is reported, being put down largely 
to deal with British business. This week there has been 
a fair number of inquiries by the motor car and cycles 
industries. Actual business depends, to some extent, 
however, on the results of the trade shows. Local steel 
works maintain recent quotations, but there is little doubt 
that concessions would be obtainable if the orders offered 
were attractive enough to test values. The demand for 
steel ‘ semis *’ does not improve. Mild steel billets con- 
tinue to be offered at £6 10s., but a number of firms now 
quote £6 15s. As indicated by the large imports last month, 
these prices are substantially under-cut by Belgian firms, 
which are continually sending over billets at £5 12s. 


steel 


Galvanised Sheets. 


The most cheerful department of the market is 
that of galvanised sheets, which maintains its price firmly 
on a basis of £16 5s., for galvanised corrugated sheets of 
24-gauge, with orders booked at least until the end of the 
year. This department has had the rare experience of 
exceeding last year’s exports during August and also over 





the eight months’ period. 











Scrap. 


Buyers and sellers are still unable to agree as to 
scrap prices, the latter requiring advances, which users 
are not, at present, disposed to nay. Steel scrap continues 
firmer, but the quotation of 2s. 6d. per ton advance does 
not appear to have been obtained. A few sales have been 
made at Is. 6d. increase. The figures relating to imports 
of scrap are somewhat remarkable. During August only 
4700 tons were imported, compared with 43,259 tons in 
August last year. Foreign scrap has almost ceased to 
be exported, mainly because supplies are scarce, and the 
foreigner finds it much more advantageous to utilise the 
material for finished and unfinished steel which is sent 
here, as indicated by the above figures, in large quantities. 


Production Revelations. 


The recently published statistics of production 
and overseas business are considered in Midland engi- 
neering circles as most unsatisfactory. The output of 
pig iron during August, 444,500 tons, was the smallest 
for the past twelve months, and a reduction of nearly 
50,000 tons on the July figures. In August, 1924, the 
production amounted to 588,900. We have to go back to 
1922 to find equally low figures. Production, it is interest 
ing to note, included 166,400 tons of hematite, 155,500 
tons of basic, 131,600 tons of foundry, and 24,800 tons 
of forge pig iron. The number of furnaces active during 
the month was the same as in July, namely, 136, five 
furnaces having been put into blast during the month 
and five damped down or blown out. The production of 
steel ingots and castings amounted to 477,100 tons, a drop 
of nearly 120,000 tons from July, and compares very un- 
favourably with the figure of 527,500 tons in August, 1924. 
It is a long time since the production went below the half 
million figure. The records of overseas business during 
August partly explain the low production, the imports 
including 62,257 tons of steel billets, 11,968 tons of wire 
rods, 14,190 tons of plates and sheets, 8496 tons of hoops 
and strips, and several other large tonnages of products, 
in which foreign material has replaced British. A good 
deal of this imported unfinished steel has been worked up 
in Staffordshire works, thereby helping to furnish local 
employment Exports of galvanised sheets totalled 51,422, 
this being one of the few satisfactory items, and there are 
increases under the heads of plates and sheets, and railway 
rails, although the bulk of the details indicate decreases. 
A matter of special interest to this district is the export 
during August of 19,028 tons of wrought tubes and fittings, 
as compared with 16,466 tons in August of last year, and 
there is a substantial increase also on the eight months. 


Railway Orders. 


Some substantial orders have recently been secured 
by the Metropolitan Carriage, Wagon and Finance Com- 
pany, of Saltley, Birmingham. For the South Africa 
Railways the company is to make 39 first-class and 27 
second-class trailer cars For the London, Midland 
and Scottish Railway a number of vestibuled corridor 
coaches of a new design and all-steel construction are to 
be constructed. The Birmingham Railway Carriage and 
Wagon Company, Ltd., of Smethwick, is also to construct 
a number of these coaches. 


Coventry’s Trade Position. 


The industrial position in Coventry has not under- 
gone much change during recent weeks. Prevailing con- 
ditions compare most favourably with those of twelve 
months ago, the number of unemployed being fewer by, 
roughly, 2000. Indications point to an earlier start being 
made by the motor engineering firms on the 1926 pro- 
grammes, so that it is just possible that the off-season 
peak has been passed. The fact that the motor show is 
taking place earlier than ever this year has been one factor 
in speeding up the work, and prospects of a keen demand 
for their new products has also influenced manufacturers 
to get well forward with the preliminary work 


Unemployment. 


There is a slight increase in unemployment shown 
in the latest returns for the Midlands, the total having risen 
from 158,983 to 159,538. Of these, 119,458 are men, 3571 
boys, 32,659 women, and 3850 girls. The returns for the 


principal towns are Birmingham area, 26,336; Bilston, 
3297; Coventry, 2953; Cradley Heath, 3157; Derby, 
1627; Dudley, 3413; Leamington and Warwick, 494; 


Leicester, 6227 ; Northampton, 1970 ; Nottingham, 9238 ; 
Oldbury, 1261 ; Peterborough, 297 ; Redditch, 1347 ; Smeth 
wick, 3530; Stoke-on-Trent area, 20,885; Stourbridge 
and Brierley Hill, 3531; Tipton, 1921; Walsall, 4859 ; 
Wednesbury, 2719 ; West Bromwich, 2828 ; Wolverhamp- 
ton, 4669 ; Worcester, 1262. 





LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER 
Genera! Conditions. 


ANOTHER dull and rather depressing week has 
been passed by the iron and metal trades in the Lancashire 
district, although there has so far been no serious change 
in the general run of prices. The tendency in all depart- 
ments of business to buy in smaller quantities is just as 
prominent as ever, and, of course, makes a large &mount 
of unnecessary work. The total consumption of iron and 
metals in this district is probably not more than 50 per 
cent. of the normal consumption before the war; but, of 
course, the effect of this slump is largely disguised by the 
great reduction in the output of material used in Lanca- 
shire 


Metals. 


The improvement in the copper market cannot 
be said to make much headway, although the general 
position is better than it was three months ago. So far 
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as the statistical situation is concerned, American stocks 
of copper are still on the decline, figures showing a further 
drop of 17,000 tons ; but one does not quite know to what 
extent this diminution may be counteracted by stocks on 
this side. What seems to be an influence just now working 
against an advance in copper prices, is the belief that the 
general industrial condition in Europe is worse, and that, 
after all the hopes expressed, there will be no revival in 
trade this autumn. Buying is also affected by fears of 
further labour troubles, for it is quite clear that there are 
a good many agitators at large who will stir up trouble if 
they possibly can. The actual demand in Manchester for 
refined copper is perhaps a little smaller than it was last 
week, but, of course, this has no effect on the market. 
Consumers here are not now feeling sure that the market 
will not return to the June level of prices, and consequently 
are more inclined to buy sparingly. Dealers in scrap copper 
and brass do not report any improvement in demand, but 
rather the reverse, and the prices offered by them for scrap 
metals, with the exception of lead, are lower again. Gun- 
metal scrap remains cheap in proportion to its intrinsic 
value, but heavy yellow brass scrap seems to bring a fair 
price. In the market for tin fairly good prices are being 
maintained. The setback which occurred at the end of 
August seems to have come to an end, and very consider- 
able confidence in the future is expressed here. America 
has been buying again and may yet decide to come in 
more freely. Consumption here is not very good, but 
British consumption of tin has long ceased to be a dominant 
factor in the market. The market for lead has again been 
showing great strength, and it is fairly clear that the time 
is not yet in sight when a return to lower prices can be 
expected. The demand seems to be fully equal to any 
probable supply in spite of prices which might have been 
expected to check it. Substitutes for lead piping have, 
however, been shown at recent exhibitions. 


Pig Iron. 


The markets here for foundry iron are quiet and 
dull, but values do not change much. Sellers of Derby- 
shire No. 3 are still trying to keep the price in Manchester 
up to 75s. per ton, but not without some difficulty. The 
broadcasting of offers of Lincolnshire No. 3 at lower prices 
has a bad effect on the market, for although a good many 
Manchester consumers do not care now for the Lincoln- 
shire brands—having been compelled to do without them 
for so long—the fact that Lincolnshire can be bought at 
these prices is sufficient to induce buyers to think that 
Derbyshire at 75s. is too dear. There is no change in the 
character of foundry iron buying, which is mainly of a 
retail kind; but apparently the aggregate of sales is 
sufficient to keep the few furnaces clear of accumulations. 
The Cleveland market is not sensibly weaker, and Cleve- 
land iron can still only come into the North of Lancashire ; 
but it does secure some part of what used to be Derby- 
shire Scotch and hematite irons are about as 
they were last week. One does not find any improvement 
yet in the demand here for Scotch No. 3, although this is 
hoped for when engineers get to work on the Russian 
textile machinery orders. 


business. 


Finished Material. 


There does not seem to be much improvement yet 
in the demand for Lancashire bar iron, although this was 
hoped for when buyers of continental iron found their 
deliveries delayed by the strikes in Belgium. Probably 
the fact is that the difference in price is too great to be lost 
without a struggle. The need for a drastic reduction in 
the cost of the local iron is obvious. In the finished steel 
trade only a small business is being done here at present. 
Prices remain very irregular in practice, although theo- 
retically there has been no change. The steel works are 
evidently ready to make any reasonable concession in 
order to secure business. The nominal quotations here are 
about £7 15s. per ton for joists and angles and £8 10s. for 
common plates. 


Scrap. 


Dealers in scrap iron and steel remain very 
despondent, and one cannot be surprised, for it must now 
be difficult to make profits in this section of the trade. 
Sheffield consumers of melting scrap will certainly not pay 
more than 60s. and for heavy wrought scrap at the Lanca- 
shire forges only 65s. is given, while there is a distinct 
probability that the forges will soon be offering less. For 
cast scrap there is a moderate demand, but with the excep- 
tion of the special * textile *’ quality there is more on the 
market than can readily be absorbed. Dealers still try 
for 72s. 6d. per ton for good broken machinery scrap, but 
consumers expect to buy at 70s., and some of them offer 
even less than this figure. 


BARROW-IN-FURNESS. 
Hematite. 


The position in the hematite pig iron market in 
this district is rather a peculiar one. At present one 
section is moderately engaged in the production of iron, 
while the other is practically idle. In the Furness district 
there is not a single furnace in blast and big stocks exist 
at all the works. Cumberland has six furnaces in blast, 
but it should be explained that some of them are workirig 
in order to supply metal for the steel departments. In 
the case of one of the works which has been idle, a furnace 
had to put into blast in order to meet customers’ 
requirements for a special quality. Stocks exist at these 
works, but not of the class of iron demanded. A certain 
amount of iron which is in stock now is not actually in the 
market, as it has been made to customers’ orders. There 
is little, if any, continental business and American trade 
is spasmodic. There is still talk of the Barrow works start- 
ing, and there is a rumour to the effect that they will com- 
mence next month, but there is no official information 
obtainable at the moment. 


be 


Iron Ore. 


The iron ore trade is dull, especially in the Furness 
llistriet, where the demand is very small. Cumberland is 
more active in view of the fact that more furnaces are in 
blast there. Very little is being sold out of the district at 





present from any of the mines. African, Spanish, and 
Norwegian (Kirkenes) ores are in very restricted demand. 


Steel. 


The outlook in the steel trade is difficult to 
describe. There are a few orders in the market and some 
have come to this district. Workington steel departments 
are at work again and will continue for a few weeks, after 
which they may be engaged from time to time up to the 
end of the year. As far as Barrow is concerned, all that 
can be said at present is that orders are held, but it is not 
known for what tonnage. Still, statements are being made 
that certain orders are held by Barrow and that there will 
be a moderate period of activity soon, but for how long 
one cannot say. The small section and hoop mills have 
plenty of work in hand. 








SHEFFIELD. 
(From our own Correspondent. ) 


No Revival in Heavy Steels. 


Ir there is to be any revival in the steel trade this 
autumn signs of it should now be forthcoming. Apart, 
however, from improvements here and there which are 
due to exceptional causes rather than to any normal trade 
development, there is little room for optimism. Con 
siderably more than half of the open-hearth steel furnaces 
are idle, there is little buying of a substantial character, 
and the number and nature of the inquiries coming through 
are most disappointing. The general position is quieter 
than it has been for many years. The market for raw 
materials is dull, which in itself is an indication of an 
absence of confidence, and all that users seem concerned 
about is to get the barest deliveries with which to carry on. 
The rolling mills are working a short week—all they can 
manage with the present small flow of orders. The whole 
trouble, of course, is that buyers are afraid to commit 
themselves in spite of the favourable terms on which big 
business can now be done. 


Engineering Branches. 


Contracts for 230 vestibuled corridor 
coaches of all-steel construction, intended for main line 
services, have been placed by the L.M. and 8S. Railway, 
and among those who share in the work are several firms 
with Sheffield associations. Some of the vehicles will be 
built by Cammell Laird and Co., Ltd., Nottingham ; the 
Leeds Forge Company, Ltd., which is part of the firm of 
Cammell Laird; and the Metropolitan Carriage, Wagon 
and Finance Company, Ltd., Birmingham, which is asso- 
ciated with Vickers, of Sheffield. The Sheffield Chamber 
of Commerce Journal takes an optimistic view of railway 
work prospects. The report presented states :—‘* A few 
additional railway orders were booked and more are 
expected shortly. Not only is there a considerable amount 
of foreign, chiefly South American, work pending, but one 
of our home railway groups is likely to raise another 
£5,000,00 for extensions and equipments, and all the 
contracts will be placed in this country. Our locality 
having added largely to its reputation for railway material 
and rolling stock recently, we may feel confident that 
local makers will share substantially in the coming work. 
Indeed, one of our firms has just booked a good order for 
railway coaches.’ According to the Chamber of Commerce 
Journal, it is also likely that makers of shipbuilding steel 
and marine castings will have better times ahead, the 
report stating :—‘* Not only is the new, though limited, 
naval construction programme about to be proceeded with, 
but the employers and trade unions in the shipbuilding 
trade have nearly completed their joint inquiry into the 
economics of their trade, and we understand that real 
efforts will be made to get down to competitive costs. If, 
as we anticipate, the report is favourable and a fresh 
agreement or understanding is made, many shipowners 
who have long delayed their replacements will give out 
orders, and some at least of our old foreign customers for 
ships may return. Already the disparity between British 
and foreign shipbuilding costs has been greatly reduced 
and our quality, of course, stands as high as ever. It is 
not, therefore, unreasonable to look for a general revival 
in shipbuilding, which means so much to Sheffield and 
Rotherham, not only for plates, castings, &c., but for 
tools, furnishings and fittings. The heavy quantities of 
grain, raw materials, &c., standing to be shipped from one 
part of the world to another indicate at least some revival 
in shipping, and this, coupled with further economies in 
the shipyards, will surely bring out more contracts for 
new boats.” 


passenger 


Spanish Steel Tariffs. 


Some Sheffield steel manufacturers are having 
trouble in regard to the new regulations which have been 
made in Spain concerning the classification of steels 
imported into that country. The revision of the tariff 
on steel has brought into the class of “‘ fine carbon steels ” 
all which contain less than .04 per cent. of sulphur and 
-04 per cent. of phosphorus. If this action is persisted 
in it will mean that many Sheffield steels which are freely 
imported at present and which cannot by any means be 
designated as “fine carbon steel” will be very largely 
excluded from Spain. The Board of Trade has been placed 
in possession of the facts by the Sheffield Chamber of 
Commerce, and it has now taken up the matter with the 
Customs authorities in Spain with the object of getting the 
additional duties withdrawn. 


Hardware and Cutlery. 


The lighter steel trades keep fairly busy. Files 
are particularly well favoured, and as regards output there 
is little to complain of in other tool sections. Steel tools 
and implements for the land have had a satisfactory 
season, and stocks in the hands of the distributing houses 
are reported to be almost sold out. Sheffield makers, 
consequently, are anticipating a busy winter. The 
Christmas trade in plate and cutlery has not opened in a 
very promising manner, though a few firms report that 








they are doing well. Shopkeepers seem very doubtfu! 
about the season’s prospects and are ordering fron 
travellers with the greatest caution. Most of the deman 
at the moment is for the cheaper quality goods. Of cours 

there is plenty of time yet for the seasonal trade to develo) 
but its lateness, judged by the normal standard, is ce: 

tainly not encouraging 


Colliery Developments. 


Staveley Coal and Lron Company, Ltd., has prove: 
a new seam at Hartington Colliery, 13 yards above thy 
present deep soft coal. The seam is of ell coal, similar t. 
that produced at Markham No. 2 Colliery. It is 3ft. thic! 
and the coal is believed to be in workable quantities ani! 
of an excellent quality. In the event of the compan 
working the seam it will not have to develop a new 
colliery, but will be able to wind the coal from the prese: 
deep soft shaft. Sheepbridge Coal and Iron Compan) 
which has several important developments in hand, report 
that good progress has been made with the developmen 
of the lower measures at Glapwell Colliery, and with th« 
surface arrangement. The washer for dealing with thy 
small coal is practically completed. It also reports tha 
the Barnsley seam of coal has been proved at Firbec! 
Main Colliery. The coal is of good quality and an outpu 
of 1000 tons a week will be reached shortly. The sinkin 
by the Newstead Company of the new pits at Blidwort} 
proceeding satisfactorily, and a large portion of t} 
permanent plant has been erected 


An Electrical Contract. 


St. Pancras Electricity and Public Lightin, 
Committee has accepted the tender of the Brush Electrica 
Engineering Company, Ltd., of Loughborough, for t) 
supply and erection of a 10,000-kilowatt steam turbine wit! 
alternator, condensing plant, steam and water circulati: 
pipes, &c., for the of £40,660 Fifteen complet 
tenders were received and there were six tenders for th. 

Five of the tenders were fro: 
Committee gave consideration t 


sum 


condensing plant only 
foreign firms, but the 
the offers made by British firms 


More Iron Houses. 


Derby Corporation Housing Committee la 
received sanction from the Ministry of Health for the pri 
vision of 250 iron houses. The order is to be placed wit! 
Newton, Chambers and Co., Ltd., of Chapeltown, nea: 
Sheffield. The houses are to be completed at the rate 
five per week. 








NORTH OF ENGLAND. 


(From our own ¢ orresponde nt.) 


River Tees Development.. - 


ALTHOUGH Teesside, like many other industrial 
centres, is passing through one of the worst periods of 
depression ever experienced, its future is, nevertheless, 
full of promise. This was strikingly demonstrated on the 
occasion of the visit of Sir Philip Cunliffe-Lister, the Presi 
dent of the Board of Trade, who was taken on a tour of 
the river as the guest of the Tees Conservancy Commis 
sioners. To those accustomed to the clang of the hammers 
in the shipyards and the throbs of the hives of other indus 
tries on the banks of the river in busy times, the present 
spectacle no doubt provided a disappointing contrast 
Two shipyards lay completely idle, the stocks in others 
were empty, and with only a small portion of the furnaces 
and plant in operation at the iron and steel works, the 
inspection of the river and its industrial banks afforded 
a striking indication of the seriousness of the trade depres 
sion. But all is not gloom. Indeed, the river Tees has 
immense possibilities, and when the tong-delayed trade 
revival occurs, there is no doubt that developments will 
take place which will make the port one of the foremost 
in the world. Already a number of schemes are in hand 
and awaiting the dawn of better times industrially before 
they are put into actual operation. They include the 
erection of copper-smelting works and plant for the treat- 
ment of synthetic by-products for the Rio Tinto Company, 
which has purchased a site of 38 acres of land on the north 
side of the river, and a new shipyard on the south side 
for Swan, Hunter and Wigham Richardson. Then there 
is the much discussed deep water dock scheme, estimated 
to cost more than two million pounds, which has been 
* shelved ”’ for the time being. 


Cleveland Iron Trade. 


There is still no sign of returning animation in 
the Cleveland pig iron trade. The hopes of an autumn 
revival are as yet completely unrealised, and the market 
is simply marking time. The export position shows no 
improvement. Cleveland makers are virtually shut out 
from European countries by high costs of production, and 
French, Belgian and German producers are acquiring al! 
the trade. The home position is no better. Industrial 
requirements are limited, and consumers still find it to 
their advantage to buy from hand to mouth so as to take 
advantage of the latest price cuts. There is no such thing 
as a fixed quotation. Buyers want to cut to the bone, and 
sellers’ prices are, to some extent, regulated by the size of 
the order and information as to what trade rivals are doing. 
No. 1 foundry iron is in the neighbourhood of 71s. 6d. per 
ton, No. 3 G.M.B. Cleveland pig iron, 67s. 6d.; No. 4 
foundry, 66s. 6d. ; and No. 4 forge, 66s. per ton. 


Hematite Pig Iron. 


Sales of East Coast hematite pig iron are now 
confined almost exclusively to home consumers, and the 
eight blast-furnaces at work in this area seem sufficient to 
meet all demands. Indeed, makers, even with this limited 
output, have not been able to resist bear pressure, and 
mixed numbers are now generally quoted at 74s. 6d. per 
ton, with No. 1 quality at 75s. 
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Ironmaking Materials. 


There is no sign of interest on the part of con- 
umers in the foreign ore trade, and business is at a stand- 
till. The nominal sellers’ price of best Rubio ore remains 
unchanged at 20s. per ton c.i.f. Tees. Coke is easier, good 
Durham blast-furnace qualities being obtainable at 18s. 6d. 
per ton delivered at the works. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade presents 
no new features. The demand for all descriptions, with 
the exception of galvanised and black sheets, is very dull. 
Che stagnation in the shipyards is the crux of the matter, 
and until shipbuilding is on its feet again the steel works 
annot be fully employed. Prices, however, have been so 
ut that makers are resisting further reductions, and they 
remain unaltered. 


The Coal Trade. 


There has been a much better tone in the Northern 
coal trade this week, due to a steady improvement in both 
best gas and best steam coals, and for the next few weeks 
colliery prospects are a little brighter. Supplies are in 
brisk demand for the Baltic ports, and shipments are only 

hecked by scarcity of tonnage. The contract for the 
Gothenburg Gasworks’ requirements during the quarter 
October to December, has been placed through Newcastle 
shippers for good class secondary coals at 18s. 9d. per 
ton c.i.f. The Malmo Gasworks authorities are asking for 
inmmediate offers of 12,000 tons of best Durham or Wear 
special gas coals, for shipment 
December to April. Other foreign users are sounding the 
market very regularly, but seem to hold aside when busi 
ness of any importance is to be placed. The position in 
America, where a dispute 18 likely to de velop, is being 
closely watched, for it is believed that there may be an 
increased demand from that side of the Atlantic ; but in 
any case some weeks must elapse before the effect of any 
orders noticeable. The market prospects for 
the next week or two are fairly bright, and, whilst fitters 
cannot enforce advanced prices, they find it easy to prevent 


becomes 


any further set-back, and consequently prices are quoted 
at steady figures throughout all of the trade 
In the steam coal section, Northumberland bests for prompt 
sale are firm, and are steady for forward business at 14s. 9d. 
to 15s. per ton, while best qualities of gas coals command 
lts. tid per ton 
makers of best grades are pressed for early delivery. Stocks 


branches 


Gas coke continues in steady demand, and 








are rapidly dwindling Other makes are also in fair 
demand, and prices are steady 
SCOTLAND. 


(From our own Correspondent.) 
Dull Outlook. 


Tue of 
improvement in business generally 


brought any 
in the 
various markets may perhaps be a little less pessimistic, 
but the general opinion is far from favourable regarding 
trade in the winter months. The continued unrest in the 
labour situation reacts against the markets, neither pro 
ducers nor consumers being inclined to risk anything. 
state of the Clyde shipbuilding industry has considerable 
effect on the West of Scotland as a whole, and the steel, 
iron and allied trades feel acutely the scarcity of orders for 
shipbuilding material. The general export trade at present 
is such that little relief can be looked for from overseas 
markets. Isolated instances of activity only serve to 
accentuate the poverty of orders in other branches of 
industry. Markets on the whole are weak and the proba- 
bility is that the present levels of prices are only main- 
tained because buying is conducted on such meagre lines. 
Competition is keener, but the orders coming on the market 
do not justify exceptionally keen quotations. 


Pig Iron. 


The present state of the demand for hematite 
and foundry pig iron holds little promise for the future. 
Neither home nor export inquiries amount to respectable 
dimensions, and outputs are not strained. One or two 
furnaces may be re-started due to the fact that stocks of 
foundry have become so low that an early spurt might 
occasion a shortage. There has been less appearance of 
foreign competitive material of late, but this is probably 
caused by the lack of business in the market, the price 
being still favourable compared with the home product. 


passing time has not yet 


The feeling 


Steel and Iron. 


Steel makers have nothing fresh to report regard- 
ing plates and sections. These continue in restricted 
demand and prices still show a weakening tendency. Keen 
quotations mean an occasional export order, but little can 
be looked for from home buyers. Works are greatly in 
need of fresh specifications, and in some instances they have 
had occasion to close for a few days until a sufficient volume 
of work comes to hand. Steel sheets are still the exception 
to the rule. Makers of black and galvanised sheets of the 
lighter gauges have fairly full order books, and if heavier 
gauges were in better demand prospects would be extremely 
favourable. The bar iron works are poorly off for orders. 
Both home and export demands are disappointing, and a 
considerable proportion of the plant is out of action. 
Re-rolled steel bars are not much better off, and prices of 
these have to be very keen to secure a comparatively small 
lot. 


Coal. 


So far as the West of Scotland is concerned the 
market for round coal has not improved, and best splints 
are the only description to show a respectable ‘tonnage. 
Both shipping and home demands are considerably below 
the average. Fifeshire and Lothian best quality steams 
have secured more business of late, but inferior qualities 
of both are slow to improve. The featur> of the market 


is the continued strength of washed materials, especially 
double nuts. The pressure for these is such that supplies 
are most difficult to obtain, due, of course, in a measure 
to the lower output of round fuel. The position of the home 
market is unfavourable, owing chiefly to the quietness in 
industrial circles. Municipal demands increase slowly, but 
household demands are quieter than usual for this season 
of the year. Aggregate shipments amounted to 231,582 
tons, against 260,543 tons in the preceding week and 
274,543 tons in the same week last year. 


Notices Suspended. 


The notices to terminate employment in the 
Scottish shale oil industry have been withdrawn mean- 
time pending the result of further negotiations with the 
Government with regard to the situation. 
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WALES AND ADJOINING COUNTIES. 


Coal Trade Conditions. 


THERE has been very little change in the con- 
clitions prevailing in the steam coal trade during the past 
ont. The 
required 
by the collieries. As a consequence, many undertakings 
are experiencing a difficult time, and scarcely any under- 
taking avoid temporary of work. 
Indeed, in instances collieries have been 
to work three days a week, and it follows that thousands 
of miners are idle daily. Although there has not been a 
marked fall in prices during the past week, the fact remains 
that the market displays no stability, and foreign buyers 
apparently look for further reductions and therefore are 
not prepared to book ahead, while their immediate require- 
ments are kept to the minimum. This week has begun 
with close upon thirty loading appliances at the various 
docks at a standstill, and the probability is that before the 
end of the week thus number will be materially increased, 
for comparatively little tonnage has chartered of 
late. In the circumstances it is practically certain that 
there can no immediate improvement in the position 
of collieries as a whole, and foreign shipments are likely to 
keep at the low level of the past few weeks, which level 
is less by rather more than a hundred thousand tons com- 


week, and certainly there has been no improveme 
supply of orders and tonnage is far below what is 


is able to 


suspension 


some not able 


been 


be 


pared with the corresponding period of last year. While, 
however, the current demand in the aggregate is very 
limited, it is interesting to note that the Navigazione 


Generale Italiana, a well-known Italian shipping company, 
has recently purchased about 40,000 tons of best Admiralty 
This order will be delivered in six cargoes 
two or three months. Some Ocean coal 
and the price is reported to be 30s. c.i.f. 
taking 7s. 6d. as a fair risk for the freight, 
value of the coal at 22s. 6d., which is a 
the means that the Ocean 


large coals 


Genoa, which, 


low figure, though business 


| collieries will be able to work fairly regularly, which is less 


jsmall coals for early 


costly than working intermittently. The Portuguese State 
Railways are inquiring for 20,000 tons of Welsh steam 
delivery, and another interesting 


| inquiry is that of the Egyptian State Railways for 200,000 


The | 








metric tons of locomotive coals for delivery in the early 
part of 1926. Tenders have to be in at Cairo on December 
2nd. Interest has also been created by the visit to this 
country of Mr. S. A. Wertheim, the general manager of 
Burns Brothers, coal merchants, of New York, who has 
stated that arrangements will be made to import 50,000 
tons of Welsh coal per month if the anthracite strike in 
America continues. It remains to be seen whether an 
arrangement for such a quantity of anthracite from South 
Wales can be completed, as already most of the collieries 
are well booked ahead, and in the circumstances it would 
not be surprising if in the event of business being done 
semi-anthracite or dry coals were purchased. 


Work at Collieries. 


Quite a number of collieries are having a very bad 
time on account of the depression in trade. It looks very 
much as if the Rhondda district is likely to suffer to a 
greater extent, as it is understood that a number of pits 
belonging to Cory Brothers and Co., Ltd., employing about 
2000 men, will shortly be closed. Notices to terminate 
contracts have also been served on the workmen at pits 
in other parts of the coalfield, particularly Monmouthshire. 
Considerable interest has, however, been aroused by an 
open letter addressed by the general manager of the Cam- 
brian Collieries, Clydach Vale, to the general secretary of 
the South Wales Miners’ Federation concerning a further 
effort to come to terms for the reopening of the Cambrian 
pits, which normally employ 4000 men. He states that 
the colliery worked during the 1924 agreement, from May 
Ist until August 21st, when the total loss for that period 
was £29,000. After giving a short history of the conditions 
and the attempts which have been made to bring about a 
resumption of work, viz., on the terms prevailing in the 
neighbouring Naval collieries, he says the position to-day 
is so serious that it compels the collieries to be closed down 
for good. He therefore makes a final appeal for the sake 
of the people of Clydach Vale, and asks whether it is wise 
to reject the offer, when under its terms better wages 
yet can be earned than anywhere in the Valley. In his 
reply the secretary of the South Wales’ Miners’ Federa- 
tion states that he had already had intimation from the 
Mines Department that the department had some intention 
of endeavouring to bring about a meeting of the interested 
parties, and if that is the case, he is quite ready to advise 


the representatives of the workmen to accede to this 
request and attend such a meeting. 
Technical Staffs v. ‘‘ Reds.” 
Speaking a! the first general meeting of the 


session of the South Wales branch of the Association of 
Mining Electrical Engineers at Cardiff on Saturday last, 
Mr. A. C. MacWhirter, M.I.E.E., said that it seemed 
to him that the mining managers, surveyors and electrical 
engineers could, without very much effort, solve the present 


trouble by forming themselves into a body which might 
be called the patriotic ** key " trades movement. Numer- 
ically they would be very much in a minority, but they 
were key men and could paralyse the industry much more 
quickly than the collier. The one object of the patriotic 
“ key ” trades movement would be to clear the collieries 
of the * Red” element. He was certain if they acted as a 
body they would get plenty of support from the majority 
of the miners, who were only waiting for someone or for 
some party to take the lead. 


Iron and Steel Wages. 


For the three months ended August 3lst 
the South Wales and Monmouthshire iron and steel workers 
sliding scale audit shows a recyiction of the seale of 1} per 
cent. This reduces the scale from 53} to 52 per cent. for 
the three months commencing October Ist next 


last 


Tin-plate Pooling Scheme. 


South Wales tin-plate manufacturers, meeting 
at Swansea on Tuesday, approved the principle of the 
scheme for the pooling of orders, and left it to a sub-com- 
mittee to work out the details and submit a full report to 
another meeting of the manufacturers be held 


Tuesday of next week. 


to on 


Cambrian Collieries. 


The Mines Department has now intervened in 
an effort to remove the difficulties and enable work to be 
resumed at the Cambrian Collieries, which have been idk 
for over twelve months. The secretary of the South Wales 
Miners’ Federation has received a letter from the Depart- 
ment setting forth suggestions as a basis of negotiation, 
and this letter will be considered at a meeting Of the 
Federation Executive to-morrow (Friday). 


Current Business. 


The demand for all classes of steam coals is on 
a very moderate scale, except that best dry nuts meet 
with a good demand and command 28s. for prompt sup- 
plies. Buyers are taking these coals owing to the firmness 
and scarcity of anthracite descriptions. Best Admiralty 
large coals are round about 24s. to 24s. 6d., without any- 
thing like a sufficient demand to put them in a comfortable 
position Monmouthshire coals are freely offered, while 
smalls are considerably in excess of the demand. Anthra 
cite coals are very tight and difficult to obtain for early 
loading. All descriptions are firmer, stove nuts being uy 
to 60s., while best beans command 45s 





EDUCATIONAL INTELLIGENCE. 





Ow Monday, October 5th, and Tuesday, October 6th, 10 a.m 
to 1 p.m., students of the Faculty of Engineering, University of 
London, University College, will be received by the senior tutor 
the Dean of the Faculty and the Sub-Dean. The new engineer 
ing laboratories, provided by the gifts of old students and friends 
of the College, and with the help of the London County Council, 
are now available. The Ramsay Laboratory of Chemical Engi- 
neering, opened by H.R.H. Prince Arthur of Connaught in 
November, 1924, is in full working order under Professor E. C. 
Williams, 


A course of twelve lectures will be given at the London School 
of Economics and Political in co-operation with the 
Institute of Transport on Wednesdays, 6 p.m., beginning 
October 28th, 1925. The lecturers will Mr. D. R. Lamb, 
editor, Modern Transport; Mr. E. H. Davies, chief goods 
manager's department, L.M. and 8. Railway Mr. J. C. 
Mitchell, secretary and treasurer, London Underground Rail- 


Science 
at 
be 


ways and L.G.O.C. Group; Mr. G. W. Watson, consulting 
engineer, Commercial Motor Users’ Association, &c.; Mr. W 
Elliott, Pickfords, Ltd.; Mr. 8. E. Garcke, chairman, British 


Automobile Traction Company, Ltd.; Mr. E. G. E, Beaumont, 
Anglo-American Oil Company, Ltd.; Major T. Salkield, ex-chief 
city engineer, Delhi; Mr. C. C. Cunningham, Carter, Paterson 
and Co., Ltd.; Mr. G. L. Polkinhorn, Carter, Paterson and Co., 
Ltd.; Mr. J. L. Clewes, Liptons, Ltd.; and Mr. C. W. Reeve 
London Underground Railways and L.G.O.C, Group. 








LAUNCHES AND TRIAL TRIPS. 


WEIRBANK, twin-screw motor vessel; built by Harland and 
Wolff, Ltd., to the order of Andrew Weir and Co. (Bank Line, 
Ltd.); 5200 grossa tonnage. Engines, two sets of six-cylinder 
Harland-B. and W. motors; constructed by the builders ; 
delivered, S2ptember 9th. 
steamer ; built by Wm. Gray and Co., Ltd., to the 
order of the Union Steamship Company, of New Zealand, Ltd.; 
dimensions, 292ft. 6in. by 44ft. 3in. by 21ft. ljin. Engines, 
triple-expansion, 20}in., 33}in., and 55in. diameter by 39in. 
stroke, pressure 190 lb.; constructed by the builders ; trial trip 
September 12th. 


KIWITEA, 


Gatun, steamer; built by Workman, Clark and Co., Ltd.; 
to the order of the Standard Fruit and Steamship Company, 
Ltd.; dimensions, 330ft. by 45ft. by 3lft. 6in. Engines, triple- 
expansion ; constructed by the builders; launch, September 
17th. 

DRecuTpYk, motor liner; repaired by Harland and Wolff, 
Ltd.; to the order of the Holland-America Line ; dimensions, 
502ft. by 62ft. by 39ft. 6in.; 9400 gross tonnage. Engines, two 
Harland-B. & W. eight-cylinder motors ; constructed by the 
builders ; left port, September 18th 








New Crry Waterworks at TALLINN (RevAL).—On Sep 
tember 10th, the President of the Esthonian Republic laid the 
foundation stone of the new waterworks of the city of Tallinn 
Reval), in the presence of the British Consul-General and many 
representative guests. The contract for carrying out these works 
was secured, despite strong foreign competition, by Paterson's 
Engineering Company, Ltd., of London, early this year. The 
new building will be one of the finest in the Baltic, and the works 


will be capable of pumping and purifying 25 million litres of 
water per day, and will comprise screening and low-lift pumps, 
sedimentation basins, a filtration plant of the most modern 
design, a pure water storage reservoir of over 8000 cubic metres 





capacity, and high-lift pumping machinery 
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Native 20/- 
(1) Spanish 20/- 
(1) N. African 20/- 
N.E. Coast— 

Native on 
Foreign (c.i.f.) 20/- 
PIG IRON. 

Home Export 
£«ed £ es. d. 
(2) Scortanp— 
Hematite ee - nin “any A oe es _ 
No. 1 Foundry : 4 2 6to4 5 0 
No. 3 Foundry , - € 0 Ote4 8 @ 
N E. Coast— 
Hematite Mixed Nos. . 3146. 14 6 
No. 1 315 0. 315 0 
Cleveland— 
No. 1 3 1l 6 311 6 
Silicious Iron . 3ai1 6. 311 6 
No. 3G.M.B . :.F.. 6; 376 
No. 4 Foundry SMBs 3.6 6 
No. 4 Forge 360. 3 60 
Mottled — ina 
White _ enti 
MipLaNDs— 
(3) Staffs.— 
All-mine (Cold Blast) 110 0. — 
North Staffs. Forge .. 317 6. — 
»» » Foundry —— e . = 
(3) Northampton— 
Foundry No. 3 . 32 86 a 
o Forge , ; 217 0. = 
(8) Derbyshire— 
No. 3 Foundry : S t 6. — 
Forge oo. & ° ’ 830. _ 
(3) Lincolnshire— 
No. 3 Foundry ‘ 3 8 0 — 
No.4 Forge .. . $3e¢é6. _— 
Basic ade ringed a 3.8 «0 _— 
(4) N.W. Coast— 
N. Lancs. and Cum.— 
{ 4 6 O(a) -- 
Hematite Mixed Nos. 4 8 6(6) -- 
\4 13 6 (c) atl 
MANUFACTURED IRON 
Home. Export. 
£s. d, £ ses. d. 
Scortanp— 
Crown Bars 11 12 6 — 
Best a —_ = 
N.E. Coast— 
Common Bars 1112 6 _ 
Lancs.— 
Crown Bars 200. - 
Second Quality Bars 1110 0. — 
Hoops 15 0 0. 1415 0 
8. Yorxs.— 
Crown Bars 1210 0. — 
Best o 1310 0. -- 
Hoops 1410 0. — 
MiIptaNps— 
Crown Bars .. ° 276. 
Marked Bars (Staffs. ) 1410 0. — 
Nut and Bolt Bars ms @. - 
Gas Tube Strip 1215 0 — 
STEEL. 
(6) Home. (7) Export. 
£8. d, £s. d. 
(6) Scortanp— 
Boiler Plates .. 28 2 Occ xs — 
Ship Plates, jin.andup. 8 2 6to8 5 0 
Sections .. TUF @ x _— 
Steel Sheets, paren 3) ein 
to fin. .. 915 Oto9 17 6 
Sheets (Gal. Cor. 24 B. G. ) ~- 17 10 0 





Ferro Manganese (per a 


Silicon, 45 p.c. to 50 p.c. 


” 


% » 76 p.c. 

» Vanadium . 

». Molybdenum 

» Titanium (carbon free) 
Nickel (per ton) 

Cobalt ‘ 

Aluminium (per ton) 





STEEL (continued). 
N.E. Coast— Home. Export. 
ga 4. £8. d. £ ses. d. 
Ship Plates SO @ 4; = 
Angles ° , 715 0. 
Boiler Plates . . i2 0 0. ? _ 
Joists . 7 one @ us _ 
Heavy Rails om @.. , _ 
Fish-plates 1210 0 — 
Channels 10 5 0 £9 to £9 5 
Hard Billets 9 0 0 
Soft Billets 710 0 
N.W. Coast— 
Barrow— 
Heavy Rails y & a — 
Light ee 815 O0t9 0 0 
Billets 710 Oto10 10 OF 
MANCHESTER— 
Bars (Round) : - 815 Oto 9 5 O 
*» (others) be a - 810 Oto 9 O O 
Hoops (Best) 16 5 O. 15 0 0 
» (Soft Steel) i315 0. 1310 0 
Plates Ke, ee . ow @ 
» (Lancs, Boiler) .. 12 0 0 —= 
SHEFFIELD— 
Siemens Acid Billets 10 10 0 — 
Bessemer Billets + 
Hard Basic .. . - 812 6 - 
Intermediate Basic $82 6 - 
Soft Basic ,; = & - 
Hoops... _ > 2 S ree — 
Soft Wire Rods 910 Otoll 0 0 
MipLtanps— 
Small Rolled Bars... .. 8 0 Oto 8 5 0 
Billets and Sheet-bars .. 610 Oto 615 0 
Sheets (20 W.G.) . -- 1110 Otol2 O 0 
Galv. Sheets, f.o.b. L'pool16 5 0.. .. - 
Angles .. .. .. .. 715 Ote 8 O 0 
Joists io ee ee oo Se One eS 
Tees —s aches o OF Cee 8 6 6 -- 
Bridge and Tank Plates 8 15 Oto 9 0 0 
Boiler Plates cs © BF -- 
NON-FERROUS METALS. 
SwaNnsza— 
Tin-plates, 1.C., 20 by 14 19/3 to 19/6 
Block Tin (cash) 261 12 6 
- (three months) 262 17 6 
Copper (cash) 6115 0 
» (three months) 6215 0 
Spanish Lead (cash) 39 17 6 
- (three months) 36 15 0 
Spelter (cash) 37 17 6 
» (three months) 37 3 9 
MANCHESTER— 
Copper, Best Selected Ingots 68 0 0 
» Electrolytic a 69 5 0 
» Strong Sheets es 93 0 «0 
» Tubes (Basis Price) .. 01 it 
Brass Tubes (Basis ae 4 6 
+ Condenser 0 1 23 
Lead, English. . 42 0 0 
» Foreign 4010 0 
FERRO ALLOYS. 
(All prices now nominal.) 
Tungsten Metal Powder 1/10 to 1,11 per Ib. 
Ferro Tungsten 1/8 to1/9 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon .. £23 10 0 8/- 
o 6 p.c. to 8 p.c. os £23 0 0 7/9 
” Sp.c.tolOp.c. ,, £2210 0 7/6 
Specially Refin od 
+, Max. 2 p.c. carbon . £40 0 0 15/- 
of gg IS a gt? dacs, 25 Oe 
» vw 0.70 p.c. eosben ae - £56 0 0 19/- 
» »» carbon free .. 1/5 per Ib. 
Metallic Chromium 3/9 per Ib. 


Prices for Metals and Fuels. 


. £15 for home, 
£15 for export 
. £12 5 Oscale 5/— per 
unit 
- £22 0 0 scale 6/- per 
unit 
16/— per Ib. 
7/- per Ib. 
1/- per Ib. 
- £170 to £175 
-- 10/- per Ib. 
. £130 





SCOTLAND. 


LaNARKSHIRE— 


(f.0.b. Glasgow)—Steam 
% = Ell 
* Splint 
- Trebles 
2 Doubles 
Singles 


AYRsHIRE— 


(f.0.b. Ports)—Steam 
Splints 
Trebles 


” ” 


FiresHirne— 


(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles 
Doubles .. 
Singles 


Lorsians— 


(f.0.b. Leith)}—Best Steam . 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND. 


(8) N.W. Coast— 


Steams 
Household 
Coke 


NORTHUMBERLAND 


Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 


Duraam— 


Best Gas 
Second 
Household 
Foundry Coke 


S#EFrFIELD— 


Best Hand-picked Branch 
Barnsley Best Silkstone 


Derbyshire Best Brights 
% » House 
eo Large Nuts 
» Small 
Yorkshire Hards 
Derbyshire ,, 
Rough Slacks 
Nutty ,, 
Smalls ‘ 
Blast-furnace Coke (Inland)* 
» (Export) 
Carpirr— (9) SOUTH WAL 
Steam Coals : 
Best Smokeless Large 
Second ,, 
Best Dry Large 


Ordinary Dry Large 
Best Black Vein Large 
Western Valley o» 
Best Eastern Valley — 
Ordinary 
Best Steam Smalls 
Ordinary 
Washed Nuts 
No. 3 Rhondda Large 
Smalls . 
Large .. 
Through 

- - Smalls 
Foundry Coke (export) 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) .. 


” 


” 


” ” 


SwansEa— 
Anthracite Coals : 


Best Big Vein Large 
Seconds .. .. .. 
Red Vein ‘ ; 
Machine-made Cobbles 
Nute.. 

Beans 

Peas ae bes 

Breaker Duff . . 

Rubbly Culm 


Steam Coals : 


Large os 
Seconds .. 
Smalls... 
Cargo Through 









Export 
14 
14/9 
16/6 to 20 
17 
15/9 
146 
14 
16/6 
17 
12/9 to 149 
20/9 
17/6 
16 
14/6 
14/- 
13/74 
17/- 
16/- 
14/6 
23/- 
40/- to 45/- 
25/- 
15/- 
14/- to 14/6 
10/- 
14/- 
20/- to 22 
18,9 
13/3 to 13/6 
20/- to 22 
: 18/6 
Inland. 
30/— to 33 
27/- to 29/- - 
22/6 to 25/6 - 
22/- to 24/ -- 
16/— to 20/- — 
12/6 to 14/- —- 
18/— to 22/- - 
18/- to 22 
10/6 to 13/- 
8/6to 9/6 - 
3/6to 5/6 
f.o.b. 17/3 to 17/9 
ES. 


24,/— to 24/6 
22/9 to 23/3 
23/6 to 24 
21/— to 22 
21/6 to 22 - 
21/- to 21/6 
21/- to 21/6 
20/- to 21/ 
10/3 to 11/3 
9/— to 10 
19/— to 30/- 
26/— to 26/6 
15/- to 16/- 
20/— to 20/6 
16/6 to 18/6 
9/6 to 10/6 
40/— to 45/- 
25/— to 30/- 
21/- to 24/- 
26/6 to 27/- 
45/- to 47/6 
~ 35/— to 40/- 
30/— to 32/6 
55/- to 57/6 
55/- to 60'- 
42/6 to 45/- 
20/- to 24/- 
9/6 to 10 - 
14/— to 14/6 
22/— to 24/- 
20/— to 22/- 
12/- to 14- 
16/6 to 18/6 





(1) Delivered. 
(6) Home Prices—aAll delivered Glasgow Station. 













according to analysis; open market, .17'- to 18/6 at 








(2) Net Makers’ works. 


ovens. 


(3) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


¢ Latest quotations available. 





(a) Delivered Glasgow. 


(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 





(b) Delivered Sheffield. 





(5) Glasgow, Lanarkshire, and Ayrshire. 

(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Motor Cars. 


FRENCH automobile firms -have been depending 
very largely upon the export trade, which doubled in 
value from 1923 to 1924, and still further increased during 
the first six months of the present year. The rate of pro- 
yression appears now to be arrested. The McKenna Duties 
struck a severe blow to this branch of industry, and as 
the falling off in the export trade has been accompanied 
by a decline in the home demand, the situation of makers 
is far from satisfactory, although there are still a few fac- 
tories which are regularly employed. In the absence 
of a motor car show in Paris this year, it might have been 
upposed that manufacturers would have displayed lers 
readiness to bring out new models; but, as a matter of 
fact, they have been obliged by the pressure of circum- 
stances to introduce entirely new types. Running costs 
are increasing so heavily with the higher prices of petrol 
and tires and augmented taxation, that there is a growing 
demand for the smaller types of car, which rise in power 
with reduction of weight up to the point at which they 
can be relied upon to keep the road. A few months ago one 
of the leading firms which has always been identified with 
medium-sized touring cars, brought out a light type to 
compete with the vehicles produced at the rate of a hundred 
or more a day by a maker who specialises in them, and the 
entire series has been sold out. The same firm is now 
preparing tu build a small six-cylinder car of nominally 
10 horse-power. For the moment, the industry is under- 
going three distinct developments in the direction of the 
light popular car, the small car with high-powered engine, 
and the medium-sized touring car. The popular type 
seems to be in no danger of losing its vogue, for the price 
brings it within reach of a very large class of buyers. It 
is built economically, and although in time repairs are 
inevitable, there is no difficulty in procuring spare parts. 
There is a much smaller class of customers who will pay 
high prices for a light vehicle fitted with a powerful engine, 
and it is here that remarkable developments are observable 
n engine design and construction, particularly ih the 
selection of metals that will allow of sections being safely 
reduced to a minimum, and in the employment of alumi- 
nium alloy pistons. One of the first and most successful 
of these types was the Bugatti, and some of the makers of 
popular cars are endeavouring to follow its lead by putting 
powerful engines on to cars of the lightest construction. 
Such engines will develop about 60 horse-power at from 
4000 to 5000 revolutions per minute. They are, of course, 
used solely for speed. The durability of these high-speed 
engines still remains a doubtful factor, and in any case 
they necessitate expert treatment which can hardly be 
expected from the ordinary motorist. In view of the 
experience acquiretl with high-speed engines, there is a 
growing tendency to return to much more moderate 
piston speeds in the medium-sized touring car. All those 
makers who enjoy a reputation for building cars that last 
are doing fairly well, and others who experimented with 
engines running at high rotary speeds find that there is a 
danger of going to an extreme in cars for touring purposes. 


Suction Gas Vehicles. 


So far as concerns privately owned lorries, the 
suction gas equipment has made much less headway than 
had been expected, largely because the saving is becoming 
doubtful in view of the increasing cost of charcoal, the 
lower engine efficiency and the additional time and atten- 
tion required for looking after the plant. The problem 
appears to interest more particularly the military autho- 
rities, who regard suction gas from charcoal as a valuable 
aid to traction in times when the petrol supply is deficient. 
In collaboration therefore with the Belgian authorities, a 
competition for lorries running on suction gas is taking 
place over a circuit of 1250 miles, which is to be covered 
in twenty-one stages. Thirteen lorries left Paris last week, 
and after travelling through the north of France and 
Belgium, will return to Paris, where the vehicles will be 
classified according to regularity of running, condition of 
the vehicle and fuel cost 

Airships. 

There has long been a settled conviction amongst 
those interested in aeronautical matters that past experi- 
ence with airships has, for the moment at any rate, failed 
to justify any large expenditure upon their construction, 
and that even should the airship prove to be a practical 
medium of transport, it would inevitably be vulnerablo to 
the lighter-than-air craft in time of war. So far as aero- 
planes and airships are concerned, everything is sub- 
ordinated to military considerations. In France there are 
only a few semi-rigid airships, which are used in manceuvres 
because they happen to be at hand, but no new craft are 
under construction, nor is it intended to build any. The 
disaster to the United States airship has only confirmed the 
French in their opinion that the airship offers many risks. 
To a certain extent, they are influenced by the same ideas 
which lead them to prefer submarines and torpedo boats 
to battleships, under the impression that comparatively 
unwieldy masses must succumb to the rapid attacks of a 
considerable number of small, and in some cases almost 
invisible, units. Their ideas are based upon purely defen- 
sive tactics. 


Foreign Trade. 


The steady development of France's foreign 
trade is in sharp contrast with the inactivity of home 
business. Pending a recovery which is expected to follow 
upon a settlement of the financial problems, manufacturers 
are obliged to make special efforts to extend their export 
business, which they have done with conspituous success. 
During the first eight months of the year the imports were 
valued at 25,167 million franes, representing a drop of 
852 million francs, as compared with the corresponding 
period of 1924. The value of exports was estimated at 
28,367 million franes, an increase of 1213 million francs. 
Manufactured goods totalled 17,158 million francs, an 
increase of 720 million frances. So far as concerns quan- 
tities, the imports amounted to 30,166,511 tons, a fall 
of 7,793,070 tons. The exports were estimated at 
19,921,961 tons, an increase of 1,392,317 tons. There 


was an improvement of 356,118 tons in manufactured 
goods, the total of which was 2,472,017 tons. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at las. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


STEAM GENERATORS. 

238,427. November 2lst, 1924.—PreHEaTING Arr For BoILer 
Furnaces, The Riley Stoker Company and C., Erith, Palace 
Chambers, Bridge-street, London, 8.W. 1. 

The inventor proposes to use steam for preheating the air 
supply to furnaces of boilers. The air is drawn through casings 
by means of a fan, and passes over tubular heating surfaces. 
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The heaters are subdivided into several sections, and each section 
is supplied with steam individually. The section nearest the 
inlet to the casing gets low-pressure steam, such as the exhaust 
from a steam turbine, and the succeeding sections get progres- 
sively higher pressure steam. The illustration shows the appa- 
ratus arranged at the back of a boiler.— August 20th, 1925. 


INTERNAL COMBUSTION ENGINES. 


238,440. December 12th, 1924.—-Pistons, A. M. Franchi, 243, 
West 76th-street, New York, U.S.A. 

Instead of using piston rings the inventor cuts diagonal 
grooves in the body of the piston, as shown in the drawing. In 
explaining their action, he says that the exact reason for the 
packing effect cannot be definitely stated. It is assumed, how- 
ever, that the reciprocatory movement of the piston in two direc- 
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tions, acting through the pressure exerted, tends to expel the 
oil from the grooves and create a film between the surface of the 
piston and the internal surface of the cylinder, or possibly create 
an air film between the surface of the piston and the interior 
of the cylinder, having a pressure sufficient to resist the move- 
ment of any gases or flaid body between the surface of the piston 
and the cylinder.—August 20th, 1925. . 


DYNAMOS AND MOTORS. 


238,433. December Ist, 1924.—IMPROVEMENTS RELATING TO 
STARTING AND SHORT-CIRCUITING Devices FOR INDUCTION 
Morors, John Wilkinson Kirkland, of Crown House, 
Aldwych, W.C. 2. 

This invention relates to a flame-proof short-circuiting device 
for induction motors. On the operating spindle A there is a 
collar B, the operating handle being outside the machine, as 
shown. A spring D tends to move the spindle away from the 
machine, and a pin E on the collar B rests in defined positions 
in one of a number of grooves in a disc H, thus forming a rack. 
A thread on the spindle carries a nut F and a collar G. The 
nut F actuates the short-circuiting device on the motor shaft 
in the well-known manner, by means of a fork I and a sliding 
coupling. The short-circuiting device consists of a bush K, 
rigidly mounted on the motor shaft and provided with an over- 
hanging flange L, on the inner surface of which ring-shaped 
contact segments M are secured with intervening insulation. 
There is a second bush N slidable on the shaft and supporting 
a spring contact O, slit lengthwise, which, by means of 
the fork in the groove P on the sliding coupling, can be 
pushed into the aperture of the ring-shaped contact seg- 


| weante M on the flange L. 





The intervening space between 
the two bushes in which the contact making takes place ie 
shut off and enclosed in a flame-proof manner by the cover- 
ing cylinder Q. The movable parts of the device may be 
connected with an indicating p awe by means of which the 
different switch positions of the device can be noted. The 
windings are connected to the contacts on the bush K rigidly 
attached to the shaft. The coils are wound in divisions on 
the rotor in accordance with the number of contacts or stages, 
and are separately controlled by means of the sliding contact 
brushes N, and are short-circuited in succession. This arrange- 
ment of sections wound in parallel is claimed to be highly advan- 
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tageous and saves time in the manufacturing process. In 
order to increase the number of steps in this multiple parallel 
winding, the divisions can be short-circuited individually, 
or the windings may be short-circuited as a whole, as shown 
in the two lower left-hand drawings. The conductors of the 
parallel wound windings can be of the same or different cross 
section, according to the required resistance, and may consist of 
wire of round section or of strands. Besides these windings 
for the first step the armature can also be provided with a start- 
ing winding, and in certain cases a suuieedl cage winding of high 
resistance which is short-circuted on itself, and which causes the 
motor to start immediately the machine has been connected to 
the net work.—Auguat 20th, 1925 


SWITCHGEAR. 


229,297. February 10th, 1925.—ImMPROVEMENTs IN ELecTRIC 
Switcues, The International General Electric Company, 120, 
Broadway, New York. 

The invention relates to a high-tension 
isolating switch operated by a system of levers. A and B are 
insulators with contact terminals at their upper ends. The 
switch member C is pivoted to the operating mechanism at D. 
The operating mechanism includes a crank, which moves with 
the switch member C about the pivot D, and is connected at 
its free end to a rod F, composed of insulating material. At the 
lower end this rod is connected to the operating shaft F. When 
the switch is closed, as shown, rotation of the shaft in a clock 


disconnecting or 
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wise direction rotates the switch member C about its pivot D 
in an anti-clockwise direction into the position indicated by 
the broken lines. During the first part of the movement, the 
extension piece G places the spring H under tension and allows 
the switch member E to gather momentum without being impeded 
by contact resistance, the contact J still engaging the extension 
piece G, which slides slightly to the left. After a short interval 
during the opening of the switch when the member C has gathered 
an appreciable momentum the tension of the spring H becomes 
sufficient to withdraw the extension piece from the contact, J, 
and the circuit is opened with a wiping action.—August 20th, 
1925. 


TRANSFORMERS AND CONVERTERS. 


223,921. October 22nd, 1924.—ImproveMeNTs IN ELectric 
Discuarce Apparatus, The British Thomson-Houston 
Company, of Crown House, Aldwych, W.C. 2 

This specification describes an electric discharge apparatus 
operating with a continuously ionised gas, and having a cathode, 

an anode and a control electrode. The anode is situated in a 

region of the device where ionisation is not intense, and is sur- 

rounded by a grid electrode so completely that in order that 
electrons may reach the anode they must pass through the grid ; 
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the aperatures in the grid being of such size in respect to the 
number of positive ions in the neighbourhood of the grid, and 
the negative potential applied thereto, that a relatively small 
negative potential on the grid is sufficient entirely to interrupt 


N° 223,92! 
‘ AW 


the flow of current to the anode, even when the latter is charged 
to a high positive potential. A and B are the anodes and C 
and D the grids which surround the anodes._—Auguat 20th, 1925. 


TRAMWAYS AND RAILWAYS. 


IN WHEELS FOR 
Aktiengesellschaft, 


238,170. July 8th, 
RarmRoap VEHICLES, 
Essen, Germany. 

This invention relates to wheels for railroad vehicles, espe- 
cially adapted for a rough service, and it has particular reference 
to wheels consisting of an inner wheel body made of tough mate- 
for instance, malleable iron and of a cast wheel 
The inner wheel body A 


1925.—IMPROVEMENTS 
Fried. Krupp 


rial, such 
tire surrounding the inner body. 


as, 
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is made for instance, of malleable iron and is provided 
rim B. The wheel tire C is a chilled casting and is 
provided with two inwardly projecting annular lips D which 
form an annular groove adapted to receive the rim B. The wheel 
sd by rolling the wheel body A in a wheel rolling mill 
into its finished profile and thereupon casting the wheel tire ( 
ot tough cast iron in a chill mould around the wheel body A.— 
tuqust 13th, 1925 


with a 


is produ 


MISCELLANEOUS. 


238,281. May 10th, 1924.—IMPROVEMENTs IN OR RELATING 
ro ELecrricat APPARATUS FOR DeLiveRING a CONSTANT 
OUTPUT WHEN ENERGISED BY A VARIABLE ALTERNATING 
Input, Walter John Brown, of Eversley, Davenport Park, 
Stockport, Chester, and Metropolitan-Vickers Electrical 
Company, of 4, Central Buildings, Westminster. 

This invention relates to improved apparatus for obtaining 
substantially steady heating effects from alternating-currents, 
and is more particularly adapted for use with thermionic valves ; 


N° 238,281 
o—_—_—_—_——_-+4 














Sle _| 


though it is not limited to this use. The apparatus comprises 
a transformer so designed and arranged that in normal operation 
its core is magnetically saturated. The core of a second trans- 
former, connected as shown, is normally unsaturated, and its 
primary winding is connected in parallel with the primary wind- 
ing of the first transformer,*whilst its secondary winding is con- 
nected in series opposition with the secondary winding ot the 
first transformer. Although the root mean square value of the 
supply may vary, the current drawn from the apparatus gives 
a substantially steady heating effect.—August 10th, 1925. 

.999. May 8th, 1924.—IMPROVEMENTS RELATING TO PREs- 
re Repverne Vatves, Osborne Louis de Lissa and 
Freezone, Ltd., of 839, Harrow-road, Willesden Junction, 
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machines of the type in which the working fluid while in the 
state of vapour is compressed by a pump from the low pressure 
to the high pressure of the working cycle, condensed from vapour 
to liquid while at the high pressure and temperature of the 
cycle, and evaporated from liquid to vapour at the low pressure 
point of the cycle by heat abstracted from the brine or other 
material to be cooled. In this type of machine the condensed 
liquid is permitted to flow from the condenser or high-pressure 
compartment under the control of a pressure reducing valve 
into a pipe leading to the low-pressure evaporator The reducing 
valve works automatically so as to permit the rate of flow of 
liquid as required at the moment or to close the pump orifice 
when the pump stops working The opening of the valve is 
controlled by a flexible diaphragm, one face of which is usually 
exposed to the low pressure of the working fluid and the other 
to the atmospheric pressure With some working fluids such 
as sulphur dioxide flexible diaphragms made of metal, such as 
copper or steel, do not withstand the combined effects of repeated 
flexure chemical According to this invention, a 


and action 
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mica flexible diaphragm is used. The flexible diaphragm A is a 
flat dise of mica clamped near its periphery between the valve 
casing B and a detachable cover plate C A ring D of rubber 
placed in a groove of the casing is used to ensure a tight joint 
The reducing valve E is a needle valve lodged in the central bore 
of the casing, and provided with an end pin F of reduced dia 
meter which projects through the valve orifice at the end of the 
The contact surfaces of the valve and its seating on the 
casing are conical \ spring G between the valve and a bored 
abutment screw H always tends to press the valve on its seating 
The end pin F presses against a small dise J in contact with the 
diaphragm, which is located in axial position by lugs K. The 
outer face of the mica dise is supported by a rigid dise L of rela 
tively large diameter An adjustable spring M presses against 
the rigid dise L. The flexible mica dise A and the two rigid dises 
J and L are thus kept pressed together when the valve is off 
its seating, in such manner that the central portion of the mica 
dise is not subjected to flexure. The precise operation of the 
lugquat 10th, 1925. 


bore 


valve is described 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


SEPTEMBER 
LIBRARIES AND 
Oxford. Conferences 


TO-DAY 28TH 

ASSOCIATION OF 
Bureavx.— Balliol 
gramme, see page 328. 


MONDAY, 


SPECIAI 
College, 


TO 
INFORMATION 
For pro- 


SATURDAY, SEPTEMBER 
INSTITUTION OF MUNICIPAL AND County ENerNeers.— North- 
Eastern District meeting at Barnard Castle. 12.30 p.m. 


26TH. 


ENGINEERS.— 
11.15a.m, 


INsTITUTION OF MUNICIPAL AND CouNTY 
South Midland District meeting at Buckingham. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS.— 


Southern, District meeting at Trowbridge. 12 noon. 
West Bromwicu, ENGINEERING Socrety.—Visit to the works 


of Kynoch, Ltd., Witton. 3 p.m. 
TUESDAY, SEPTEMBER 29rxna. 
ENGINEERS.—85-88, The Minories, 


“Recent Developments in Marine 
6.30 p.m. 


INSTITUTE OF MARINE 
Tower-hill, London, E. 1. 
Propelling Machinery,’’ by Mr. A. I. Nicholson. 


THURSDAY AND FRIDAY, OCTOBER Ist anp 2np. 

Farapay Society.—Lecture Rooms of Sir Leoline Jenkyns 
Laboratory, Jesus College, Oxford. General discussion on 

Photochemical Reactions in Liquids and Gases.’’ 


FRIDAY, OCTOBER 2no. 

AND County ENcINveers.—92, 
Metropolitan District meeting. 

6.30 


INSTITUTION OF MUNICIPAL 
Victoria-street, London, 8.W. 1. 
Paper, ‘‘ Modern Road Construction,’’ by Mr. Wm. Bell. 
p-m. 

Junior INstTiITuTION OF ENGINEERS.—39, Victoria-street, 
London, 8.W.1. Lecturette, ‘ Problems of Broadcasting,” 
by Mr. H. Bishop. 7.30 p.m. 


FRIDAY TO MONDAY, OCTOBER 2np To 5ru. 
Smoxe Asatement Leacue or Great Brrrarms.—Palace 
Hotel, Buxton. Conf © on “‘ Smoke Abat t.” 





SATURDAY, OCTOBER 3rp. 

County ENGINEERS.— 
Joint meeting of North- 
Discussion on ‘ Regional 


INSTITUTION OF MUNICIPAL AND 
County Court Room, Todmorden. 
Western and Yorkshire Districts. 
Town Planning.”’ 2.30 p.m. 


INSTITUTE OF British FouNDRYMEN : LANCASHIRE BRANCH. 





London, N.W. 10. 
This invention relates to reducing valves for refrigerating 


College of Technology, Sackville-street, Manchester. Pre- 


sidential address by Mr. J. Masters. 4 p.m. 





MONDAY, OCTOBER 65rua. 


Juntorn Iwnstirution or ENGINgeRs: NortH-Western 
Secrion.—Geographical Society's Room, 16, St. Mary 
Parsonage, Manchester. Chairman's address, ‘‘ Responsibility 
by Mr. J. D. Porteous. 7.30 p.m. P 


TUESDAY, OCTOBER 6ru. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Autonx 
bile Club, Pall-mall, London, 8.W. 1. Presidential addres 
The Automobile Engineer,” by Mr. H. Kerr Thomas. 8 p.n 

InstiruTe or Merats: Brieminonam Loca Secrion 
Chamber of Commerce, New-street, Birmingham. Paper 
‘“* Some Phases of Life in India,”’ by Dr. F. Johnson. 7 p.m. 

InstrruTe oF Metats: Nortu-East Coast Loca Section 

Electrical Engineering Lecture Theatre, Armstrong Colley 
Newcastle-upon-Tyne. Address by the Chairman, Mr. H. |) 
Young. 7.30 p.m. 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS 
Caxton Hall, Westminster, London, 8.W. 1. “ Practi: 
Measurement of Air Flow,”’ by Mr. E. Ower. 7 p.m. 


THURSDAY, OCTOBER 8ru. 
InstiruTe oF Metats: Lonpon Loca. Secrion.—Institu 
of Marine Engineers, 85/88, The Minories, Tower-hill, Lond 
E. 1. Address by the Chairman, Dr. J. L. Haughton, 7.30 p 


FRIDAY, OCTOBER 9ru. 

Royal 

W.C. 2. Paper, 
8 p.m. 


Grovur Society of Art 


Aerosol 


CHEMICAL ENGINEERING 
John-street, Adelphi, London, 
Industry,” by Dr. W. E. Gibbs 


Dieser. Encine Users’ Assocration. 
minster, Lendon, 8.W.1. Paper, The 
Industry,”’ by Mr. E. M. Bailey 


InstiTuTEe OF Metats: Suerricup Loca. Section.—N: 
ferrous Section of the Applied Science Department, The U: 
versity, Sheffield. Chairman's address, ‘‘ Some Notes upon t! 
Value of the Institute of Metals to the Local Industries,’ by M 
F. Mason, 7.30 p.m. 


Juntorn INstiruTion 
London, 8.W. 1 


Caxton Hall, Wes 
Scottish Shale © 


ENGINEERS 39, Victoria-street 


7.30 p.m 


or 
Informal meeting 
lita 


SATURDAY, OCTOBER 9%rua To 


At Olympia, London, W 


FRIDAY To 


Moror SHow 10 a.m. each da 


MONDAY, OCTOBER 12rua. 

InstiTruTe OF Metats: Scorrisu Loca Secrion.—Inatitu 
tion of Engineers and Shipbuilders in Scotland, 39, Elmban} 
crescent, Glasgow. Address by the Chairman, Mr. John Stirlin, 
7.30 p.m, 


rUESDAY, 
INsTITUTE OF MARINE 


Tower Hill, London, E. | 
Patterson. 6.30 p.m. 


OCTOBER 13ru 
The Minori 
by Mr. W. 8 


ENGINEERS.— 85-88 
Metallic Corrosion, 


FRIDAY, OCTOBER lérn 


Merats: Swansea Locat Secrion.—-Meta 
University College, Singleton Pari 
the Chairman, Captain Hugh Vivia: 


INSTITUTE OF 
lurgical Department, 
Swansea. Address by 
7.15 p.m. 

MONDAY, OCTOBER 19r1a 
INSTITUTION OF ENGINEERS Nortu-Wester 
Geographical Society's Room, 16, St. Mary's Par 
sonage, Manchester Lecturette, Engineering Troubles,’ b 
Mr. A. N. Haworth 7.30 p.m, 


JUNIOR 
BrRancu 


WEDNESDAY, OCTOBER 2isrt. 
Room 6, Chamber of Commerce, New 


Diary of a tour in the Midlands in 1823, 
Mr. J. W. Hall will précis 


NEWCOMEN Society 
street, Birmingham. 
kept by Joshua Field, will be shown. 
and annotate the Diary. 5.30 p.m. 


TUESDAY ro SATURDAY, OCTOBER 27rn ro NOVEMBER 
7TH. 
Olympia 


Moror TrRaANsPorT EXHIBITION 


10 a.m. each day 


COMMERCIAI 
London, w 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are informed that Mr. Thos. T. D. Geesin has been 
appointed to the board of directors of Walter McGee and Son, 
Ltd., engineers, Paisley 


Mr. W. A. SYcamor who recently resigned his position as 
London manager of the Keighley Gas and Oil Engine Company, 
has joined Vickers-Petters, Ltd., and will be attached to their 


London office, 75b, Queen Victoria-street, E.C. 4. 


Mr. F. E. Curton has resigned his position as London sales 
manager to the Wellman Smith Owen Engineering Corporation 
Ltd., of Kingsway, W.C. 2, and has joined the Perfecta Seamles« 
Steel Tube and Conduit Company (1923), Ltd., as manager of 
its London office, 66, Victoria-street, Westminster, S.W. 1. 








SrructuraL Enoineers’ EXAMINATION IN INDIA.—The Insti 
tution of Structural Engineers has, in response to repeated 
requests, made arrangements to hold the December examination-~ 
for graduateship and associate membership in Bombay, India, 
as well as in the usual English centres, Intending European or 
native candidates should communicate with Mr. H. Foster King. 
Chartered Bank Building, Fort, Bombay. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—The first meeting 
of the session of the Institution of Automobile Engineers will be 
held on Tuesday, October 6th, at the Royal Automobile Club, 
at 8 p.m., when the new president, Mr. H. Kerr Thomas, will be 
inducted and will deliver his presidential address, entitled ‘‘ The 
Automobile Engineer.”” The latter part of the evening will be of 
a social nature. The arrangements for the programme for the 
remainder of the session are now well in hand and will, it is hoped, 
shortly be completed. Papers to be read during the early part 
of the session will include one on the shortcomings of the com- 
mercial motor vehicle from the military point of view, and 
another dealing with the accumulated experience of the testing 
of over 250 different cars on the road. There will also be a joint 
meeting with the Royal Aeronautical Society, early in November, 
when Wing-Commander T. R. Cave-Brown-Cave will read a 
paper entitled ‘‘The Evaporative Cooling of Aero-engines and 
Condensation of their Exhaust Gas." A large number of entries 
has been received for the Exhibition of Mechanical Transport 
Inventions which the Institution is organising at Olympia during 
the Commercial Motor Exhibition, from October 27th to Novem- 
ber 7th, and it is anticipated that some very interesting devices 
willbe on view. The latest date for the receipt of entries to ensure 
inclusion in the exhibition catalogue is September 28th. 
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A Seven-Day Journal 


Proposed Flight from Egypt to Nigeria. 


Tue Air Ministry, it is announced, has made 
arrangements for the dispatch this autumn of a flight 
of three service aircraft from No. 47 Squadron of the 
Royal Air Force stationed at Helwan, from Cairo to 
Kano in Nigeria. The journey is being undertaken 
for the purpose of gaining experience in long distance 
flights over tropical countries where few facilities in 
the way of the ground organisation required by air- 
craft exist, end with the object of allowing Nigeria 
to see the cepabilities of British aircraft. The route 
to be followed will pass through the Sudan, French 
Equatorial Africa, and past Lake Chad to Kano, 
the capital of Nigeria. The places to be visited for 
refuelling, &c., will be Assouan in Egypt, Khartoum, 
i] Obeid, and El Fasher in the Sudan ; Abecher and 
Fort Lamy in French Equatorial Africa ; Maidugari 
and Kano in Nigeria. The flight over French Equa- 
torial Africa has been rendered possible by the 
courtesy of the French authorities, who have assisted 
in making the necessary arrangements. The organisa- 
tion of the flight is being undertaken by Air Vice- 
Marshal Sir Oliver Swann, the Air Officer Command- 
ing, Middle East. Squadron Leader A. Coningham 
will be in command of the flight, which will start 
about the end of this month. 


International Airways. 


Tue conferences that have been held on the Con- 
tinent to discuss the organisation of air services have 
all exhibited a tendency towards the grouping of the 
various companies into vast organisations under the 
control of one international committee. The Germans 
have been particularly busy in developing this idea. 
\t Dresden the Central and Northern European air- 
craft manufacturers proposed to form one big trans- 
port company which would employ one type of 
machine with a view to standardising the aeroplanes 
in service over the northern part of the Continent. A 
conference is now being held at Stockholm with the 
object of creating an international committee for the 
control of air traffic. Meanwhile, the Junkers Luft- 
schiffarht A.G. has secured a leading interest in a 
company which was formed recently, composed of 
fifteen aeroplane and air navigation companies in 
Switzerland, Finland, Esthonia, Sweden, Denmark, 
Lettonia and Holland. These vast enterprises, which 
aim at monopolising the air services over the greater 
part of the Continent, are viewed with considerable 
misgiving by the French, who find themselves wholly 
devoid of the means of making headway against the 
strenuous competition entailed. The French aeroplane 
industry has been developed almost entirely with the 
aid of State subsidies which are granted with a military 
object, and unless civil aviation is backed up by 
private enterprise the French will eventually find 
themselves plodding a long way behind the Germans. 


The Chilean Navy. 


Tue Chilean Government is understood to have 
decided upon the replacement of certain older units 
of its navy by new vessels, to be built abroad. A 
start is to be made by ordering six destroyers of the 
latest type, the contracts for which will probably be 
awarded to British firms. It is further proposed to 
order two cruisers of the 10,000-ton class as soon as 
the necessary financial arrangements can be made, 
and these vessels, also, may be constructed in Great 
Britain. The Government is anxious to secure the 
services of a British naval mission for the reorganisa- 
tion of its fleet on modern lines. We are informed by 
the Chilean navel representative in London that he 
has not yet received from his Government an official 
notification of its plans, but recent cable messages 
from Santiago make it clear that important develop- 
ments are impending. The Chilean Navy, as at 
present constituted, is almost wholly of British con- 
struction. It includes one powerful battleship, the 
Almirante Latorre—formerly H.M.S. Canada—and 
five large flotilla leaders, but is otherwise deficient in 
modern material. Five Elswick cruisers, built in the 
closing years of last century, are still in service, to- 
gether with a coast defence battleship built in France 
as long ago as 1890, and a number of small destroyers 
and submarines, but few of these vessels retain much 
fighting value. The battleship Almirante Cochrane, 
laid down at Elswick in 1913 as a sister to the Latorre, 
was purchased by the British Government during 
the war and converted into an aircraft carrier. She 
is now serving in the Royal Navy as H.M.S. Eagle. 


A Clyde Engineering Development. 


THE announcement is made that the directors of 
Barclay, Curle and Co., Ltd., of Glasgow, have decided 
to acquire a complete holding of shares in the North 
British Diesel Engine Works, Ltd., Whiteinch, and 
that the firm’s old engine works at Finneston-street 
and its boiler shops at Kelvinhaugh will gradually 
be transferred to the Whiteinch works. These works, 
it will be recalled, were specially designed and laid 
out for the manufacture of marine oil engines. A 


extends along the river frontage, and is served by a 
large hammer head crane. By this means machinery 
can be brought direct from the shops and lifted on to 
a vessel moored at the quay. For some weeks past 
Barclay, Curle and Co., Ltd., have been using this 
quay for the fitting out and completion of one of the 
vessels on order from them. It is satisfactory to 
learn that the manufacture of the North British two- 
cycle double-acting sliding cylinder engine, which 
was installed in the vessels Swanley and City of 
Stockholm, will not be discontinued, but will be 
carried on along with Barclay, Curle and Co.’s general 
marine engineering work. It is understood that Mr. 
Charles Randolph Smith, the managing director of 
the North British Diesel Engine Works, Ltd., has been 
invited to join the board of Barclay, Curle and Co., 
Ltd. The purchasing company is closely allied with 
Swan, Hunter and Wigham Richardson, Ltd., which 
concern has also an interest in the North British Diesel 
Engine Works. 


Floors for Explosives Sheds. 


THE report, by Lieutenant-Colonel R. A. Thomas, 
on the blowing up of a gunpowder press shed at Faver- 
sham on May 15th last, which has just been published, 
is remarkable on account of the unusual amount of 
information obtainable in spite of the death of all 
three men who were present. The shed was used to 
house a hydraulic press in which gunpowder was com- 
pressed, and the material was brought to it in a punt 
by canal. The evidence shows fairly conclusively 
that the explosion was caused by the punt bumping 
ageinst the concrete wall at the end of the canal, 
and the friction of a galvanised iron rubbing piece, 
on the concrete, igniting some gunpowder dust. In 
view, however, of a suspicion thet the cause might 
have been a piece of grit in the asphalt floor of the 
shed—a suspicion supported by the knowledge that 
care had not been taken by the contractors to exclude 
grit in laying the floor—the possibility was investi- 
gated at some length, and it was decided that it could 
not have been the cause of the explosion. In this con- 
nection it is pointed out in the report that :—*“ If 
finished with a smooth, hard, gritless surface, there 
appears to be no question of the suitability of asphalt. 
It has one great advantage of being laid on the solid 
and can be curved into the walls for easy washing or 
sweeping. In contrast, it may be said, that a sixty 
year old press-house was dismantled a short time ago, 
and after thoroughly washing out the building, the 
wood floor was taken up and no less than 16 cwt. of 
gunpowder dust found.” 


Grinding Regulations. 


Tue Home Office issued, on September 28th, a 
revised draft of the regulations under the Factory 
and Workshop Aet which concern the grinding of 
cutlery and edge tools. In a covering memorandum 
it is pointed out that some experiments were carried 
out to test the efficiency of the regulations, and it was 
proved that the standard of ventilation required was 
nor unreasonable, while it could be attained without 
causing draught or inconvenience to the workers. 
The regulations have also now been accepted by the 
Sheffield Lighter Trades Employers’ Association, the 
Edge Tool Manufacturers Association, and various 
other organisations concerned. The modifications of 
the original regulations generally tend to make them 
less onerous, and include, for instance, an alternative 
to the provision of a separate room for racing. This 
process will now be allowed to be carried out in exist- 
ing works when no other work is being done, provided 
that work is not resumed after racing until the room 
has been cleaned. In view of the financial condition 
of the industries and the serious efforts which are 
being made to substitute abrasive wheels for sand- 
stones, it is proposed that some of the regulations 
which may involve structural alterations to existing 
works shell not come into operation for three years. 


Piecework in the Shipbuilding Trades. 


At the luncheon which took place on Friday last, 
on the occasion of the trial trip of the new twin-screw 
liner Caledonia, built by Alexander Stephen and Sons, 
Ltd., of Linthouse, for the Glasgow to New York 
service of the Anchor Line (Henderson Brothers, 
Ltd., of Glasgow) Mr. John G. Stephen made some 
interesting references to the present position of the 
British shipbuilding industry. He denied the sugges- 
tion that the larger proportion of work in a ship- 
building yard was done on the piecework system. 
As a shipbuilder he only wished that that statement 
were true, but unfortunately it was not, as several 
unions, notably the Woodworkers’ Union, would not 
allow their men to work on piecework. The week 
before the trial of the Caledonia about 18 per cent. 
only of the men in the firm’s Linthouse yard were on 
piecework. Yet there was no doubt that piecework 
was advantageous to the individual worker at least 
financially, for the average wage of the pieceworker 
was 26} per cent. greater than that of the men working 
on a time rate. As far as the employer was concerned, 
piecework meant that any particular job was carried 
out expeditiously and more economically, and as a 
shipbuilder it seemed to him incredible that some 
trade unions would not permit piecework, especially 
when it was essential to keep down costs in order to 
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meet foreign competition. Referring to the Clyde 


shipworkers as a body of men, Mr. Stephen paid high 
tribute to their skill, and he ridiculed the idea that 
all were extremists. 


The Evolution of Mine Lighting. 


SPEAKING a few days ago on the evolution of mine 
lighting at a luncheon of the Manchester Rotary Club, 
Mr. 8. T. Wigglesworth explained that as the result 
of a competition organised through the Home Office, 
in 1911, electric lamps were now used in British mines 
on an extensive scale. Of approximately 900,000 
safety lamps in use in the mines to-day, over 327,000 
were electric lamps. In 1910, when those lamps were 
not employed to any appreciable extent, there were 
1775 fatal accidents, but last year that figure had 
been reduced to 1100. The electric lamp would not, 
however, indicate the presence of gas in a mine, and 
it was also considerably heavier than the oil lamps. 
Generally speaking, however, its better light and 
greater economy outweighed all the disadvantages 
Apart from the question of safety, the commerciai 
aspect of light had to be taken into account. At 
the pit bottom and along some of the haulage roads 
there was a great deal of lighting supplied from 
ordinary circuits properly protected, but only a very 
low voltage was allowed at the coal face. The pos- 
sibility of lighting mines by some other means was 
receiving the attention of some of the leading scien- 
tists of the country. 


A German Amalgamation. 


In a Seven-Day Journal note of last week we stated 
that Krupps had decided to withdraw from the large 
German steel combine which has been projected to 
embrace the leading firms in the Rhenish-Westphalian 
iron and steel industry. According to the latest news 
from Germany the four remaining concerns have 
decided to proceed with the scheme, and a holding 
company, with a capital of about 500,000,000 marks, 
will be formed. The share capital of three of the 
firms concerned in the new group is given as follows : 
The Phenix Company, 300,000,000 marks; the 
Rhein-Elbe Union, 285,000,000 marks ; Rheinstahl, 
160,000,000 marks ; but that of the Thyssen Company 
is not given. It may be recalled that although Krupps 
have refused to join the new amalgamation on the 
ground that the loss of such a world-famous name 
might prove disadvantageous to German trade, yet 
in principle it is willing to co-operate with the newly 
constituted group in all matters connected with con- 
centration of production. 


Night Flying at Croydon. 


PREPARATIONS are about to be made, we learn, for 
the carrying out of further official night-flying experi- 
ments. Last year several experiments were made 
at the London Aerodrome, Croydon, with a view to 
increasing the landing facilities for night flying. The 
aerodrome lighting arrangements were improved, 
and the innovations included two series of red 
neon tube lights, mounted on towers, in addition to 
stationary and flashing lights. The results obtained 
with the neon tube lights have shown excellent fog- 
piercing characteristics, and lines of lights of a similar 
type are now to be laid across the aerodrome. Another 
interesting improvement will be a ring cable charged 
with electricity, which is to be laid all round the aero- 
drome. Signals will be radiated from the cable, 
which will enable the pilot, by means of a special 
instrument mounted in the plane, to gauge from 
moment to moment his height above the ground. 
Even in mist or fog, it is claimed that it will be possible 
to ascertain his position in relation to the alighting 
ground, so that he can glide down continuously until 
the lights of the aerodrome are clearly seen. 


Machinery Orders for Russia. 


AccorDING to a statement of M. Bogdanov, 
President of the All-Russian Supreme Economic 
Council, who is at present in London, there is every 
possibility of further orders for machinery for Russia 
being placed in this country. Orders for close upon 
a million pounds worth of textile machinery have, 
it is known, already been placed in Lancashire. In 
addition to this specialised machinery, it is probable, 
says M. Bogdanov, that Russia will shortly be in the 
market for ships, power station equipment, machinery 
of an industrial type, as well as chemicals, dyes, &c. 
The question of credit will again, we learn, be a 
deciding factor. The general opinion in Lancashire, 
however, would seem to be in favour of resuming 
trade relations with Russia, and it has been pointed 
out that the Co-operative Wholesale Society, of 
Manchester, is to handle 500,000 tons of Russian 
grain, whilst there have been recent large imports of 
Russian timber by the London and Northern Trading 
Company, Ltd. It is even hinted that it may prove 
possible to come to some settlement with regard to 
claims for Russian debts, if, as far as possible, Russian 
interests be considered, and the compounded debt 
be re-invested in Russian industries. That a 
movement is on foot to re-establish the industries 
of that large country is indicated by the recent news 
from Berlin that a Russian-German company, with a 
capital of a quarter of a million pounds, is to be formed 
to carry out the erection of engineering works and 





other factories in Russia. 
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The British Steam Railway Loco- 
motive from 1825 to 1924, 
By E. L. AHRONS, M.I. Mech. E. 
No. XL.* 
PERIOD 1890-1900, 


Hirxerto the development of the British loco- 
motive has been dealt with in considerable detail, but 
from 1890 onwards it will not be necessary to devote 
so much space or so many illustrations to the subject, 
since the more modern engines are better known to 
those readers interested, and many of the more notable 
classes have been described and illustrated in THE 
ENGINEER and other technical journals. 

Two-cylinder Compound Engines.—After T. W. 
Worsdell’s resignation, only one engine of this type 
was designed and built on the N.E.R.; by his brother, 
Wilson Worsdell, in 1893. It was a 4-4-0 engine 
with 7ft. coupled wheels. The high-pressure cylinder, 
20in. by 26in., and the low-pressure cylinder, 28in. 
by 26in., were arranged inside similarly to Fig. 261 
ante, with the steam chests outside. The pressure 
of 200 Ib. was then the highest in this country. This 
engine was completely reconstructed in 1898 as a 
three-cylinder compound engine on W. M. Smith's 
system. 

Though the two-cylinder compound shortly after- 
wards began to disappear in Great Britain, it was 
adopted in 1890 on the Belfast and Northern Counties 
Railway, Ireland, for which line many engines of this 
type were built until 1907. There were also a few on 
the Belfast and County Down Railway. The designs 
were made by Beyer, Peacock, who built the first 
2-4-0 engines in 1890, with 6ft. coupled wheels, 
high-pressure cylinder 16in. diameter, low-pressure 
cylinder 23}in. diameter by 24in. stroke, pressure 
170 lb. These engines had v. Borries dise intercepting 
valves, and inside Walschaerts valve gear, and were 
the first in the British Isles, other than the tank 
engine on the Swindon, Marlborough and Andover 
Railway, to be fitted with that gear. In 1895 two 
4-4-0 express engines were built by the same firm with 
7ft. coupled wheels and 18in. and 26in. by 24in. eylin- 
ders. They were illustrated in THE ENGINEER, January 
5th, 1900. In 1905 to 1908, after the Midland Railway 
had acquired the B. and N.C.R. under the new title 
of the Northern Counties Committee, a number of 
similar 4-4-0 compound engines with 6ft. coupled 
wheels and 18in. and 26in. by 24in. cylinders were built 
for the Irish line at Derby works. There were also 
two 0-6-0 goods compound engines by Beyer, Peacock, 
1892, with 5ft. 2in. wheels and 18in. and 26in. by 24in. 
cylinders. All the above had inside Walschaerts 
valve gear. 

On the Great Southern and Western Railway, 
Ireland, H. A. Ivatt in 1894 converted a 4-4-0 simple 
engine into a two-cylinder compound with 18in. and 
26in. by 24in. cylinders, but retained the original pres- 
sure of 150lb. The driving wheels had a diameter of 
6ft. Tin. Instead of the automatic starting and inter- 
cepting arrangemeat of Worsdell, a special “‘ triplex ” 
valve was used. It was non-automatic and allowed 
the driver to admit boiler steam into the low-pressure 
cylinders. This experimental engine was hardly 
successful ; the triplex valve was liable to get out of 
order, and excess of steam in the low-pressure cylinder 
tended to choke the exhaust. The engine was recon- 
verted to a simple engine with 18in. by 24in. cylinders 
in 1901. It was described and illustrated in THE 
ENGINEER, May 24th, 1896. 

Compound Locomotives, Webb's Three-cylinder 
System.—Following the ‘‘ Teutonic ” class of 1889- 
1890, F. W. Webb, on the L. and N.W.R., introduced 
the eight-wheeled ‘Greater Britain” class,+ of 
which ten were built at Crewe between 1891 and 
1894. The second of these engines, the Queen 
Empress, was shown at the Chicago Exhibition of 
1893. The starting power of the “‘ Teutonics ”’ with 
14in. high-pressure cylinders left a good deal to be 
desired, and therefore the high-pressure cylinders of 
the new engines were increased to 15in. diameter. 
The low-pressure cylinders remained 30in. diameter 
and the stroke of both high-pressure and low-pressure 
24in., as before. The driving wheels were 7ft. lin. 
diameter, as in the ‘‘ Teutonics,’’ but it was decided 
that the new engines might be better with a small pair 
of carrying wheels, 4ft. 14in. diameter, under the foot- 
plate. These wheels had ordinary axle-boxes with lin. 
total side play, but the leading wheels had Webb’s 
radial axle-boxes. The high-pressure valve gear was 
completely altered, and the former outside Joy’s gear 
replaced by inside Stephenson’s link motion, the excen- 
trics being placed on the second driving axle. The 
excentric rods were somewhat short, and the long valve 
rods actuated the upper ends of rocking shafts, the 
lower ends of which transferred the movement to the 
valve spindles. The balanced slide valves worked in 
steam chests placed inside the frames as in the usual 
British design for outside cylinders. The low-pressure 
valve gear had the loose excentric with fixed cut-off 
as in the later ‘‘ Teutonic ”’ class. 

The extremely long boiler was the main feature. 
The tubes were divided into two lengths by a so- 
called combustion chamber, 2ft. 10in. long, with a 
manhole and hopper at the bottom. The 156 tubes 
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were 2}in. diameter outside, those between fire-box 
and combustion chamber being 5ft. 10in. long. The 
length of the front tubes was 10ft. lin. The water 
bottom type of fire-box was discarded and a return 
made to the usual foundation ring. The hopper of the 
combustion chamber was fitted with a weighted valve, 
which remained shut when not actuated by the driver 
from the footplate. There was also a steam tube- 
cleaning apparatus so arranged that steam blown 
into the combustion chamber passed through both 
sets of tubes. The tube heating surface was 1346 
square feet ; combustion chamber, 39.1 square feet ; 
fire-box, 120.6 square feet; total, 1505.7 square 
feet. Much of the tube heating surface at the front 
was of small value. The grate area was 20.5 square 
feet ; pressure, 175 lb.; wheel base, 8ft. 5in. -+- 8ft. 3in. 
-+- 7ft. = 23ft. Sin. Incidentally it may be added 
that these ten engines, together with the succeeding 
ten engines of the “‘ John Hick ” class, were the only 
British express tender engines which had two driving 
axles placed between single leading and trailing carry- 
ing axles. The weight in working order was 52 tons 
2 ewt., of which each pair of driving wheels carried 
15} tons. The leading wheels carried 12 tons 16 ewt. 
and the trailing wheels 8 tons 6 cwt. 

Following these, ten similar engines, the “‘ John 
Hick” class, were built, 1894-8, with 6ft. 3in. 
driving wheels, for the Crewe-Carlisle road. They 
were the worst of all Webb’s three-cylinder engines 
and had not been very long on main line trains before 
they had to be taken off, after which they were used 
for a few years on secondary trains and were then 
scrapped. The ‘Greater Britain” class with the 
larger wheels were much better, though by no means 
so good as the “ Teutonics,”’ and not infrequently 
required a pilot engine on the afternoon Scotch dining 
car expresses. The combustion chambers were a 
source of trouble. Whether much combustion took 
place inside them, after most of the flame had been 
extinguished during its passage through the first set 
of tubes, is open to question. 

In 1893 Webb introduced 0-8-0 mineral engines 
on the three-cylinder compound system, though 
his first 0-8-0 engine in 1892 was a two-cylinder 
simple engine.t From 1893 to 1900 111 compound 
engines of the new type were built. The outside 
high-pressure cylinders, l5in. by 24in., and the 
single inside low-pressure cylinder, 30in. by 24in., 
were in line under the smoke-box and all drove 
the second axle. All the wheels, 4ft. 54in. diameter, 
were coupled, the total wheel base being 17ft. 3in., 
equally divided. In this design Webb abandoned one 
of the chief advantages of his three-cylinder passenger 
engines, viz., the drive divided between two axles. 
The three connecting-rods were only 5ft. 8in. long, 
and the ratio of rod to crank length 5.67 to l. All 
three cylinders were somewhat steeply inclined at 
1 in 8}, and this arrangement tended to aggravate 
the pitching movement. 

The boiler, unlike that of the passenger engines, 
had no combustion chamber, the barrel being 1 5ft. 6in. 
long with the smoke-box tube plate set back within 
it, so that the 210 ljin. tubes had a length between 
tube plates of 13ft. 4in. Their heating surface was 
1374.3 square feet and the total heating surface 
1489 square feet ; grate area, 204 square feet ; pres- 
sure, 175lb. The outside high-pressure cylinders 
had the steam chests inside the frames with vertical 
unbalanced valves driven by Stephenson’s link motion. 
The inside low-pressure cylinder had its valve on the 
top driven by a loose excentric and rocking shaft, 
and all five excentrics were fixed on the second or 
driving axle. The coupling rods were in three lengths, 
the back length between the intermediate and 
trailing wheels being placed outside the other 
two. The leading and trailing axles had }in. side 
play. Weight in working order: leading, 12 tons 
10 ewt.; driving, 14 tons 8 ewt.; intermediate, 
12 tons 14 ewt.; trailing, 9 tons 13 ewt.; total, 
49 tons 5 cewt. Since 1904 all these engines have 
been gradually converted to simple engines with two 
inside cylinders, some 18}in. by 24in. and others more 
recently enlarged to 20}in. by 24in. with larger boilers, 
There are now no three-cylinder compound engines 
on Webb’s system in existence in this country. 

Four-cylinder Compound Engines : Webb’s System. 
—In 1897 Webb built two 4-4-0 engines at Crewe 
works, of which the second one, Black Princet 
was a compound engine with all four cylinders in 
line under the smoke-box, the other being a non- 
compound engine to be mentioned subsequently. The 
outside high-pressure cylinders were 15in. by 24in., 
and the inside low-pressure cylinders 19}in. by 24in. 
The cylinder ratio, which in Webb’s later three- 
cylinder compounds was 2 to 1, was now reduced 
to 1.69, a figure much less than that generally con- 
sidered desirable in practice. The low-pressure 
cylinders were found to be too small, and were subse- 
quently enlarged to 20}in. diameter, a size adopted 
for all other four-cylinder compounds of Webhb’s 
design. The cylinder ratio now became 1.87. The 
valve gear was Joy’s, operated from the inside con- 
necting-rods only, and one set of motion drove both 
high-pressure and low-pressure valves on each side 
of the engine. The inside low-pressure valve spindle 
was carried through the steam chest, and attached 
to a horizontal rocking lever in front, the other end 
of which actuated the outside high-pressure valve 
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spindle. The points of cut-off in both cylinders were 
therefore interdependent. Piston valves were used 
for the high-pressure cylinders and balanced slic. 
valves for the low-pressure cylinders. The boiler 
was of similar dimensions to that of the “ Drea:|. 
nought ” and “ Teutonic ” classes, with 1401 square 
feet of total nominal heating surface, and the fire-bxo, 
with water bottom reappeared, thereby including 
about 40 square feet of false heating surface. Tho 
pressure in the first engine of 1897 was 175 lb., but 
in subsequent engines was raised to 200 Ib. 

The coupled wheels were 7ft. lin., and the truck 
wheels 3ft. Qin. diameter; wheel base, 6ft. 3), 
+ 7ft. 3in. + 9ft. 8in.; weight in working order. 
bogie 18 tons 18 ewt., driving 18 tons, trailing 17 to) 
10 cwt., total 54 tons 8 cwt.; the first engine weigh: | 
} ton less. The inside and outside cranks on the sa: 
side were at 180 deg., so that the reciprocating mass: 
practically balanced each other. The outside revolv in. 
masses were balanced in the large wheel bosses whic! 
were cored out, and there were no balance weigh: 
in the rims. The inside revolving masses w: 
balanced by extensions of the crank web slabs, t 
crank axle being of the built-up pattern. The insi| 
crank pins were hollow, 7jin. diameter, with a 2i 
hole drilled through them. The coupling-roils, 
9ft. Sin. in length, were then the longest in 
The leading end was carried on a four-wheeled radia! 
truck. A double chimney was fitted to the first 
engine, but was afterwards discarded. 

Forty engines similar to the above were built dow: 
to the end of 1900, but the subsequent forty fro: 
1901 to 1903, known as the “ Alfred the Creat 
class, were of enlarged dimensions. As original], 
built, the high-pressure cylinders were l6in. by 24in.. 
the low-pressure cylinders remaining 20}in. by 24in.; 
this again reduced the ratio to 1.64. The boiler wa 
enlarged from 4ft. 2jin. to 4ft. 6}in. mean outside 
diameter, and the tube heating surface increased tv 
1328.5 square feet, and the nominal fire-box surface 
to 179} square feet, including the water bottom ; 
pressure, 200 Ib.; the total weight was 57 tons 12 ewt., 
of which the driving and trailing wheels were loaded 
with 19 and 18 tons respectively. 

In this case, again, the cylinder ratio had to b 
increased, and the high-pressure cylinders reduce: 
to 15in. diameter, making the ratio 1.87. Moreover. 
G. Whale, who succeeded Webb, rightly decided that 
the interdependent cut-off in both high-pressure and 
low-pressure cylinders was not an economical arrange 
ment, and fitted all forty engines of the “* Alfred the 
Great’ class with additional outside Joy valv: 
gear, so that the point of cut-off could be varied 
at will in the high and low-pressure cylinders 
There was only one _ reversing screw, which 
actuated both high and low-pressure reversing 
shafts, either together or independently. This 
arrangement was described and illustrated in Tur 
ENGINEER, January 8th, 1904, and indicator dia 
grams were given showing the effect of the alteration. 
The forty engines of the ** Black Prince ”’ class, with 
the smaller boilers, remained unaltered. Ultimately, 
from 1908 to the present time, nearly all the eighty 
four-cylinder compounds, except a few which have 
been broken up, have been rebuilt as simple 4-4-0 
engines with 18}in. by 24in. inside cylinders. 

In 1901 H. A. Hoy, on the Lancashire and Yorkshire 
Railway, compounded a 4-4-0 express engine on 
somewhat similar lines to Webb’s four-cylinder 
engines. The outside high-pressure cylinders were 
12%in. by 24in., and the inside low-pressure cylinders 
21gin. by 26in. The cylinder volume ratio, neglecting 
clearance, was 3.18, the highest ever used in this 
country. The valves were actuated by inside Joy’s 
gear and rocking levers, as in Webb's design. The 
engine having been reconstructed from one of the 
standard engines, a standard boiler having 1216.4 
square feet of heating surface, and 18} square feet 
grate area was used, but the pressure was raised to 
200 lb. The driving wheels were 7ft. 3in. diameter, 
and the total weight in working order 48.1 tons, of 
which 33.6 tons were available for adhesion. In 
1908 it was again reconstructed by Mr. G. Hughes as 
a simple engine with superheater. 

Three-cylinder Compound Engines : Beyer, Peacocl: 
and Co.—In 1891-2 Beyer, Peacock built for New 
South Wales fifty 4-6-0 passenger engines, of which 
two were experimental compounds of a type never 
used in this country. All three cylinders were 20in. 
diameter and placed outside. The two on the low- 
pressure side were superposed somewhat after the 
manner of Vauclain compounds, but both received 
steam simultaneously from the single high-pressure 
cylinder on the opposite side. The arrangement was 
equivalent to a two-cylinder compound, in which the 
low-pressure cylinder was divided. 

Three-cylinder Compound Engines : W. M. Smith's 
System.—In 1898 the two-cylinder compound 4-4-0 
engine, No. 1619, of the N.E.R., was completely 
reconstructed as a three-cylinder compound engine 
to W. M. Smith’s design, with one inside high-pressure 
cylinder, 19in. by 26in., and two outside low-pressure 
cylinders, 20in. by 24in. Ratio of cylinder volumes, 
neglecting clearances, 1.91. Smith’s system, which 
has since been so successfully developed during the 
present century on the Midland Railway, will be 
mentioned more fully later on. The fire-box of the 
North-Eastern engine was provided with three sets of 
cross water tubes, 1}in. diameter, seven in each set. 
This engine, which is still at work, has coupled wheels 
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Tit. Ifin., and bogie wheels 3ft. 7}in. diameter ; 
wheel base, 6ft. 6in. + 7ft. 9in. + 9ft. 3in.; the 
boiler, 4ft. 6in. outside diameter, contained 234 1}in. 
tubes; heating surface, tubes 1171.3 square feet, 
fire-box 118.6 square feet, water tubes 34.1 square 
feet, total 1324 square feet; grate, 23 square feet ; 
pressure, 200 1b.; weight in working order, 53 tons, 
of which 354 tons are carried on the coupled wheels. 
Triple-expansion Locomotive.—In 1895 F. W. Webb 
vain altered the first experimental two-cylinder 
compound engine of 1878 to a triple-expansion engine. 
(he original locomotive, as previously mentioned, was 
a 2-2-2 outside cylinder 6ft. single engine of the Allan 
type. In its latest condition the engine, re-named 
‘Triplex, had the high-pressure cylinder 9}in. diameter 
n the right side, an intermediate-pressure cylinder 
i3in. diameter on the left side, and an inside low- 
pressure cylinder 19}in. diameter. The stroke was 
20in., as in the original engine. Stephenson’s link 
motion was retained for the outside cylinders, and 
he gear for the inside cylinder was a loose excentric 
milar to that used in the later three-cylinder com- 
pounds. The intermediate cylinder was provided 
with a by-pass valve for admitting boiler steam. 
lhe pressure was 200lb. For some reason, possibly 
to make room for pipe connections, the front tube 
plate was recessed well back inside the barrel, so that 
the tubes were comparatively short. The engine had 
reat difficulty in starting, even with one coach 
behind the tender, probably owing to the exhaust 


in the polytropic curve P V" =-K. Generally, these 
problems resolve themselves into--(1) Draw the 
curve given the equation ; (2) find the best value of n 
over the whole or parts of the curve; and what is of 
greater importance, (3) given the curve, to find the 
clearance volume. These points will be considered in 
order. 

(1) So far as the writer is aware, the late Professor 
John Perry was the first to give the neat graphical 
construction* which has been used on the diagrams 
shown in this article, but for this particular problem 
it is undoubtedly quicker to calculate a few points 
on the curve in the usual way. 

(2) It is well known that nm may and generally does 
vary considerably at various points of an expansion 
or compression curve. Nevertheless, it is possible 
to make use of an average figure which will give 
solutions of considerable value. It may here be 
remarked that leakage, which is by no means apparent 
from the p v curve, has a marked effect on the logarith- 
mic curve, but unless the packing is in very bad 
condition and the leakage excessive, the general 
result is not obscured. This point will be considered 
later. 

(3) Some writers have claimed an accuracy of 
from 4 to 6 per cent. for the graphical method, but 
Figs. 1 to 5 show that in diagrams taken from a 
variety of sources, not only does the method fail 
to give consistent results, but that it may give 
illogical results. It will, of course, be understood that 

















Fig. 1. 


STEAM ENGINE 


from the intermediate cylinder getting into the low- 
pressure steam chest before the loose excentric had 
reversed the low-pressure engine. The engine was 
tried occasionally with Mr. Webb’s saloon coach, but 
did comparatively little work even with it, and 
was broken up in 1903. 








Expansion Curves. 
(By a Contributor.) 


A aoop deal has been written on the use and | 
. . - | 
abuse of expansion curves as obtained from the | 


cylinders of reciprocating engines and compressors | 
using an elastic fluid for the working medium, and | 
at least in one or two important points opinions have | 
been fairly divided. It would appear, however, | 
from comparatively recent investigations that al- | 
though some of the earlier writers claimed too much | 
for their special methods, their critics were unduly 
severe in denying them both the methods and the 
possible results. At least in one important respect 
the main contention ‘was substantially correct, a 
point which will be discussed later. 

The indicator diagram when converted into a 
true p-v diagram, both hypothetical and actual, can | 
be used in various ways on general and design pro- | 
blems. Eliminating those connected with the correct 
determination of cyclic events, weight of water-stuff | 
or steam present at any particular point, &c., which 
are outside the scope of this article, and need not be 
discussed here, we are still left with problems in- 
volving the use, direct and indirect, of the quantity n 
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Fig. 2. 


STEAM ENGINE 


Eliminating n, we obtain— 
log. (V, C) log. (V, +- C) 
log. (V, + C) log. (V, + C) 


- log. Ps ,- 


log. Pt (») 
log. Ps 


log. Ps 


Referring to Fig. 1, we have for the points shown 
(to any scale) 
Point. ee V. log. P. 
a 39 27 1.591 
Bisa <2 a me ae? ao : 1.505 
S-ca sui ees Gtalk. «a Rae 
Substituting in (5) above, we obtain 
log. (V, + C) — log. (V C) 
og. (V's ) g- (¥, 1.01 (6) 


log. (V; + C) — log. (V, + ©) 


Using the values of V given, it will be found that 
C = 10 very approximately will give the expression 
its value 1.01. This value of C is 13 per cent. of the 
working volume of the cylinder. The actual clear- 
ance volume does not exceed 7 per cent.! Similar 
results to this have led some writers to make the 
statement that the p v curve cannot be used for the 
purpose of finding the clearance. This is a sweeping 
assertion which is not justified in the light of recent 
results. Of the two methods considered, the graphical 
is difficult to apply for reasons already stated, and as 
regards the second, the use of co-ordinate values for 
three isolated points which in the nature of things 
cannot give very large pressure differences, may 
introduce comparatively large errors which completely 








| | 


am 
AA 


~ 


Fig. 3. ae 


PRODUCER GAS ENGINE 




















inking-in process, but the original drawings in hard 
pencil were done with extreme care, and there is no 
reason to doubt the accuracy of the.results obtained. 
In all cases O P is the line of zero pressure, A A the 
atmospheric line, and O C the known clearance volume 
obtained independently. Turning to the diagrams in 
detail, it will be seen that Nos. 1 and 3 give negative 
clearances, No. 4 gives no clearance even when the 
last point is neglected, No. 2 gives a large positive or 
negative error according as to whether we make use 
of the first few or all points on the lower line, and 
No. 5 gives a positive error. In no case is the clearance 
obtained within 10 per cent. of its real value, and a | 
consideration of the difficulties involved, i.e., the 
correct determination of points of intersegtion of 
oblique lines, the necessarily small values of « and £ 
—Fig. 1—to give a sufficient number of points on the 
curve, and the fact that the clearance as shown is a 
relatively small percentage of the length of the 
diagram, lead one to the conclusion that it is impos- 
sible to apply the theory with the degree of accuracy 
required. Treating the subject analytically, we 
may write— 

P(V+CyY=K (1) 
where C is the clearance volume and is obviously the 
intercept O C, the intercept on the pressure line being 


zero. Taking logarithms, we have for the three 
points—- 
log P, + n log. (V, + C) = log. K . . (2) 
log. P, + n log. (V, + C) = log. K (3) | 
log. P, n log. (V, + C) = log. K . (4)) 


** Practical Mathematics.” 1913 edition. Chapter XV., | 
Special Curves, ' 
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the diagrams have unavoidably lost something in the | upset the result. There is still another method? 


which invariably gives reasonably satisfactory results, 
and which depends on the general direction of a line 
and not on exact values of p and v which may or may 
not be following one definite law of expansion. The 
Bulletin referred to contains a mass of experimental 
data, most of which is applied to the determination of 
the relationship existing between n and the quality 
of the steam mixture at cut-off. The general results, 
however, are apparently conclusive, and from the 
examination of some 300 indicator diagrams, it can 
be stated that, free from abnormal! influences, ex- 
pansion or compression takes place in engine and 
compressor cylinders substantially according to the 
law PV" =k. It is further shown that on this 
assumption we are led to a rational method of approxi- 
mating the clearance volume. In order to illustrate 
the method the expansion curve shown in Fig. 1, 
which has already given us two discordant results, 
is plotted logarithmically in Fig. 6. 8S is the line 
drawn through the points of true log. p and log. v, 
and shows that the variations in n are not excessive. 
T T and V V are the curves obtained for no clearance 
and an amount shown by O D—Fig. | ‘respectively. 
It will be noted that for low clearance values the log. 
curve is concave to the axes of co-ordinates, and that 
the reverse holds for high values. The procedure 
therefore is to assume values of the clearance and find 
the straight line position. It will be found that by 
suitably choosing the scales, this can be done with 
fair accuracy. This method allows judgment to be 
exercised in selecting the best straight line position, 
58, “A New 
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of Cylinder Performance.” 
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and, moreover, eliminates irregularities caused by 
assumed points not being truly representative. It is 
of interest to note that the curve nearest to the clear- 
ance space, i.e., the compression curve, is subject to 
greater horizontal variations than the expansion 
curve for a given clearance error, and hence allows 
a closer location of the transition straight line to be 
made. As a final test, we will consider a diagram 





del Campos, is about 66 kiloms. in length. It crosses 
the Palencia—Leon Railway and the valley of the 
Rio Valdeginate and ends at Medina de Rioseco, on the 
Rio Sequillo. 

First mooted in the reign of Carlos I., it was two 
centuries later when the project was taken in hand, 
and the works were begun in 1753. By the end of the 
century the Northern branch and portions of the 








lands, buildings, vessels, stores, and tools. In buildiny 
dams for the storage of water to feed the canal, the 
Government engineers have provided also for works 
of irrigation, and a programme of general improve 
ment of the canal and its equipment is being carried 
out. The works immediately undertaken included 
repairs to the old buildings and masonry works ; the 
installing of the telephone throughout the length of 
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Fig. 7{—for which the clearance volume is not known. 
This diagram taken under exacting conditions doubt- 
less shows a high degree of accuracy due to the im- 
proved modern type of indicator used. As the pres- 
sure calibration curve for the diaphragm shows that 
the pressure scale departs from linearity between 
200 lb. and 300 lb. per square inch the upper part of 
the expansion curve has not been used. 

It will be noted that the graphical method gives 
a large clearance volume which by measurement is 
approximately 37.5 per cent. of the working volume, 
a compression ratio of 3.67. This is obviously too 
large, as is shown by the curve 1 in Fig. 6. The 
following clearances were assumed, 10, 25 and 27 per 
cent., and the corresponding logarithmic curves 
obtained. It should be noted that the numbers 
shown in Fig. 6 correspond with those shown in Fig. 7. 
The transition clearly takes place in the neighbour- 
hood of curves 2 and 4, which give compression ratios 
of 5 and 4.7 respectively, figures which are doubtless 
very near the actual value. By arranging curves on 
either side of and in close proximity to No. 2, it would 
be possible to locate the best straight line with con- 
siderable accuracy. 

Turning to the question of leakage out of the 
cylinder, as already stated, if this is moderate in 
amount only the top portion of the logarithmic 
curve is affected, and the general result is not ob- 
secured. With excessive and continuous leakage over 
the whole stroke, this method of determining clear- 
ance volume cannot be used, as the law P V" = K 
is only applicable to a constant weight charge. The 
general effect of leakage is shown in Fig. 8, but for a 
discussion on the effects produced, the reader should 
turn to the Bulletin referred to above. A recent paper, 
published in the ‘“ Proceedings,’ Institution of 
Mechanical Engineers, No. 1, 1925, page 79, might also 
be noted in this connection. 
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El Canal de Castilla. 


Amoncst the works recently carried out in Spain 
as parts of a general policy of improvement of com- 
munications, the betterment of the Canal de Castilla 
attracts attention ; while the circumstances of its 
original construction afford interesting glimpses of 
conditions in that country in the eighteenth and 
nineteenth centuries, as affecting such projects. The 
account here given has been summarised from an 
article by Sr. Eduardo Fungairifio, an engineer of 
highways, in La Revista de Obras Publicas. 

The canal, which has a total length of 207 kiloms., 
consists of three branches, which radiate from a 
central point near Palencia, a town of about 15,000 
inhabitants, on the Rio Carrién, a tributary of the 
Rio Pisuerga. The Canal del Sur, or Southern Canal, 
about 54 kiloms. in length, follows the valleys of the 
Carrion and Pisuerga to Valladolid, the population of 
which is about 31,000. The Canal del Norte, about 
87 kiloms., crosses successively the valleys of the 
Carrion, the Ucieza, some smaller streams, and the 
Valdavia and Boedo, at the junction of the two last 
named, and regains the valley of the Pisuerga, which 
it crosses near Herrera and joins near Alar del Rey. 
The Valladolid-Santander Railway follows nearly the 
same route as these two branches, the one in con- 
tinuation of the other. The third branch, the Canal 


+ “ Proc.” Inst. Mech. E., No. 1, 1925, page 7. 
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other branches had been made, 121 kiloms. in all, 
at a cost of six million reals. Shortage of money 
delayed further work till 1831, when a company was 
formed for the purpose, the proprietors, two marquises. 
failing, however, to form the intended joint stock 
company. The Civil War of 1834 intervening, it was 
not until 1841 that certain matters in dispute were 
referred to a court of judges, for arbitration, with the 
result that a limited company was formed in 1842, and 
it completed the works by 1849. An interesting 
feature of the financial arrangements was that the 
Government lent the company the services of 2000 
convicts, paying also 2} reals per day for the mainten- 
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the canal ; the building and equipment of workshops ; 
repairs to barges, and the preparation of land for 
nurseries of young trees. 

At the present time there are two types of locks, 
the minimum dimensions being, in the oval type built 
by the company :—Length, 19.55 m.; width from 
5.65 m. to 9.95 m. ; in the rectangular type, recently 
built by the Government :—Length, 19.3 m. ; width, 
4.50m. The old lock gates have been replaced, in 
sixteen cases by new gates of wood or metal, having 
frames of metal. Other works undertaken include 
the utilising of the drops for the generation of hydro 
electric power, in five cases, the building of cottages 
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THE THREE BRANCHES OF THE CANAL DE 


ance of each man. They were fed, clothed and housed 
by the company. 

The alignment of the canal and the positions of 
the locks were not so chosen as to effect a balancing 
of earthworks, and in the Northern branch there is 
a stretch of 4 kiloms. crossing a level plain in deep 
cutting. Though their value was lessened by the 
poor quality of the mortar employed, the masonry 
works of the canal furnish notable examples of a class 
of construction which is seldom undertaken nowadays, 
owing to its high cost. As regards the scope of the 
work, which might have included irrigation as well 
as navigation, it was naturally restricted by the lack 
of knowledge of hvdraulics in both periods of its con- 
struction. The Northern branch has 25 locks, the 
Southern 18, and the Campos branch 7. The width 
varies from 11 m. to 21 m., but the depth of water 
is everywhere less than 2m. In some reaches the 
slope was one in a thousand, which, in conjunction 
with the large cross-sections, required a flow of water 
greater than was available. 

It was, therefore, necessary to raise the sills of the 
weirs, this leading to automatic adjustments by silting. 

The lock gates were of wood, and were worked by 
&@ primitive gear of post, lever and chains. There 
were many aqueducts, built of masonry in a lavish 
manner, at the crossing of roads and streams. 
Numerous warehouses on the banks of the canal were 
badly designed in that stone and brick were used only 
in the more important parts of the buildings, the 
walls being mainly built of sun-dried brick or of mud. 

Such was the undertaking which the Government 
took over on the expiration of the lease in 1919 ; canal, 
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for the staff, and the building of thirteen new lock 
entrances. The plant provided includes eight new 
barges, two dredgers and a floating crane. 








SAFETY PRECAUTIONS FOR OIL-ENGINED 
BOATS. 


Dvurtne the last four years about eighty fishing vessels, 
which were fitted with auxiliary oil engines, have suffered 
total destruction by fire, whilst many others have been 
seriously damaged. In a pamphlet recently issued by the 
Mercantile Marine Department of the Board of Trade, 
attention is called to precautions in fitting and working 
the vessels, which, if they had been taken, might have 
avoided most of these accidents. The precautions which 
the pamphlet brings to the notice of owners and skippers 
of fishing boats and other small vessels fitted with internal 
combustion engines, comprise the following :—Insulation 
of motor spaces, the provision of adequate fire extinguish- 
ing appliances, attention to oil cocks, fittings, tanks, 
&c., general engine-room cleanliness, and care in working, 
especially with regard to the use of naked lights. Of these, 
the most vital is that of cleanliness in the motor spaces, 
for a large number of fires have been caused as the direct 
result of dirty engine-rooms. The precautions to be 
taken are dealt with individually in two sections, the first 
of which is devoted to vessels on which engines using 
paraffin only are installed, while the second section deals 
with engines which use paraffin for running, but are 
arranged to start on petrol. The notice referred to is No. 70, 
and it supersedes the pamphlet issued in 1913 and also 
the notice No. 23. 
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Main Line Railway Electrification. 


By Sir PHILIP DAWSON, M. Inst. C.E., &c., Consulting 
x Engineer, and 
s. PARKER SMITH, D.S8c., M.1.E.E., Professor of Electrical 
Engineering, Royal Technical College, Glasgow. 


No. IX.—FRANCE.* 


]. HrsTorIcAL : REASONS FOR ELECTRIFICATION. 


Tne first main line electrification in France was 
carried out in 1898, when the underground terminus 
of the Paris—Orléans Railway was equipped by the 
General Electric Company of America for exclusive 
electric working at 600 volts, direct-current. The 
necessity for the use of smokeless locomotives, and 
the good results obtained on the Baltimore and Ohio 
Railroad terminal in 1895, led to the adoption of 
electric haulage as the only reasonable solution for 
the Quai d’Orsay terminus in Paris. Trains were 
hauled by 50-ton electric locomotives of 1000 horse- 
power. 

Since 1901 the Ouest Company—now the Chemin 
de Fer d’Etat—-has run suburban electric trains from 
Paris (Invalides) to Versailles, a distance of 18 kiloms., 
by locomotives and motor coaches. After the re- 
purchase of the railway by the State, the system was 
extended in the Paris district—600 volts, direct- 
current. 

In 1905, on the occasion of the quadrupling of its 
tracks, the Orléans Company extended its electrified 
section 23 kiloms. to Juvisy. 

The Paris-Lyons—Mediterranean Company electri- 
fied a narrow-gauge line with extremely heavy gradients 
ip to 90 in 1000 in 1901, on the 500-volt direct-current 
system, and began experiments later on a special form 
of single-phase direct-current converter for electric 
locomotives. 

Between 1902-8 the Midi Railway Company in the 
South-West of France entered into various agree- 
ments with the State, prescribing the construction, at 
joint expense, of new lines for electric traction, and 
the electrification of several existing lines. Further, 
the State conceded to the railway company the 
development of several waterfalls in the Pyrenees 
Mountains. The company applied an 850-volt third- 
rail direct-current system to the line from Montagne 
de Villefranche to Bourg Madame, a metre-gauge line 
56 kiloms. long, with 60 in 1000 gradients. The 
general scheme of the Midi Company, however, was 
to use single-phase current at 12,000 volts, 17 periods, 
and a 24 kilom. line between Ille and Villefranche was 
constructed for experimental purposes. The State 
electrified the metre-gauge mineral line, St. Georges 
de Commiers to La Mure, 31 kiloms. in 1904, with 
direct-current at 2400 volts. This line now ex- 
tended to Gap. 

From 1910 up to the outbreak of war in 1914 the 
companies engaged in electrification continued their 
programmes, still in the experimental stage. The war 
suspended all work on lines or rolling stock, but 
accelerated the construction of hydro- and thermo- 
electric power stations, which fed various industries. 
The difficulties of the time drew attention to hydro- 
electric developments, in particular to the resources 
of the Massif Central—the large central plateau of 
France—where there is a potential 600,000 horse- 
power controllable by réservoirs. The Orléans Com- 
pany, which serves the greater part of the Massif 
Central, took part in the study of its hydraulic de- 
velopment, and drew up a programme for the elec- 
trification of 2000 kiloms. of route. At the end of 1917 
the company applied for the concession of a group 
of waterfalls on the Upper Dordogne and its tribu- 
taries ; consent was given in 1920. At the invitation 
of the Government, the length of line proposed for 
electrification was increased to 3000 kiloms. After 
a further investigation by the engineers of the Orléans 
Company, the initial programme was modified to 
include in the first stage the equipment of those lines 
on which the traffic and the coal consumption were 
greatest, principally the great north and south artery 
from Paris to Toulouse (750 kiloms. ). 

The Midi Company extended its programme to take 
in the greater part of its system—2700 kiloms. out of 
4000 kiloms.—and applied for further concessions of 
waterfalls in the Pyrenees, particularly on the Gave 
d’Ossau, the Ariége and the Tét rivers. 

Immediately after the Armistice, on November 14th, 
1918, the Minister of Public Works instituted a com- 
mittee composed of representatives from the State, 
the railways, and industry, and entrusted to it the 
technical, financial and economic study of the elec- 
trification of the chief railways. The Committee 
appointed two Commissions, one technical and the 
other administrative, both of which included the same 
acting members. The Technical Commission organised 
missions which visited the principal electrified lines 
of Switzerland and Italy in January and February, 
of the U.S.A. in May, June and July, and of England 
in November, 1919. The members of the various 
missions came to a unanimous conclusion as to the 
choice of system. 

Although the coal situation in France is not so 
critical as in some other European countries, it is 
nevertheless serious, and it is desirable to make use 


1S 


* Nos. I., Il. and III. (Switzerland) appeared June 6th, 13th 
and 20th, 1924; Nos. IV. and IVa. (Scandinavia), a 
January 23rd and February 6th, 1925; Nos. V. and vi (Ger- 
many) appeared June Sth and 12th, 1925; No. VII. and VIII. 
(Austria), appeared August 2Ist and 28th, 1925. 





of the available water power—about 9.5 million horse- 
power—as soon as possible. The desire for economic 
independence—and in some mountain districts the 
difficulties of steam working—has thus accelerated 
the development of main line electric traction. These 
big schemes date from the close of the war in 1918. 


2. CuHotce or SYSTEM. 


Of the various missions which visited Switzer- 
land, Italy, England and the United States in 1919 
on behalf of the Public Works Commission to investi- 
gate main line electric traction, the most important 
and influential was that which went to America. The 
following railways were examined in detail by this 
mission :— 

New York Central Railroad and Pennsylvania Rail- 
road (New York terminal) [direct-current, 600 volts]. 

New York, New Haven and Hartford Railroad, and 
New York, Westchester and Boston Railroad [single- 
phase, 11,000 volts, 25 periods]. 

Norfolk and Western Railroad and Pennsylvania 
Railroad (Philadelphia terminal) [split-phase, 11,000 
volts, 25 periods}. 

Chicago, Milwaukee and St. Paul Railway, and 
Butte, Anaconda and Pacific Railway [direct-current, 
3000 volts and 2400 volts respectively}. 

The conclusion of the Commission was in favour of 
the direct-current system at 1500 volts. As is well 
known, with this voltage there is considerable diver- 
gence of opinion as to whether a third rail or an over- 





The first defect is ameliorated 
by the insertion of springs between the rim and hub 
of the gear wheel, while to reduce side shocks the 
motors are raised somewhat above the axles. 
Connecting-rod locomotives are developed from 


not easily accessible. 


steam engine practice. This construction, which 
enables one or two powerful motors to be mounted 
inside the locomotive on the frames, has been widely 
used. The motors, which are easily assembled and 
overhauled, drive jack-axles through gearing or 
oblique connecting-rods, the jack-axles being coupled 
to the driving wheels by horizontal rods or triangular 
frames. The jack-axles are fixed to the frame, while 
the driving axles are sprung. The oscillations of the 
chassis on the springs may set up violent parasitic 
forces in the short coupling rods, so that the adjust- 
ment of jack-axles, &c., becomes troublesome. No 
such action occurs in steam locomotives, owing to the 
elastic connection provided by the steam in the 
cylinder. The type of connecting-rod drive most 
common in Europe has a triangular frame joining 
the two motors and acting directly on to the middle 
driving axle, which is coupled to two or more other 
axles by horizontal coupling rods. A better arrange- 
ment is to mount a Scotch yoke on two jack shafts 
which are connected to the motors by elastic gearing 
The principal difficulty in the triangular frame is 
to provide an unchangeable connection between 
two axles fixed rigidly on the same frame; this 
demands perfect adjustment. 

The Commission thought that the question of drive 
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FIG. 1--GENERAL MAP OF FRANCE 


head conductor should be used. On the one hand, the 
voltage is high for a third rail, necessitating special 
protection to prevent accidental contact by personnel, 
&c. On the other hand, the current is large for an 
overhead contact line. The decision of the Commission 
was therefore presented to the Conseil Supérieur 
des Travaux Publics in the following terms :—Electric 
traction by direct current at 1500 volts should be 
adopted for the electrification of the French railway 
networks, the locomotives being equipped for current 
collection both from third-rail and overhead line. A 
voltage of 3000 volts should be allowed in exceptional 
cases where difficulties of installation or operation 
render this desirable. 

Pewer Supply.—The controversy over the question 
of supply from a general network versus supply from 
generating stations devoted exclusively to traction 
loads has been settled in France by the adoption of a 
uniform national 150-kilovolt, three-phase, 50-cycle 
network from which both the railway and all other 
loads shall be fed. This voltage and frequency has 
been made obligatory for all future developments by 
a Government order. 

Types of Locomotives.—Three types of locomotives 
were considered : the geared type ; the connecting-rod 
type, with or without gears ; and the gearless type, 
with motors direct-mounted on the driving axles. 
Transmission through gearing from nose-suspended 
motors—the standard “ tram-suspension *’—has 
several important disadvantages: part of the weight 
of the motors is taken directly by the axles, which 
may lead to violent shocks and breakdowns at high 
speeds ; the low centre of gravity may produce severe 
lateral blows between wheel and rail ; the motors are 
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SHOWING ELECTRIFIED RAILWAYS 


had not yet been finally settled, and that it would 
be desirable to try out all three types. 


3. EXTENT OF THE PRESENT ELECTRIFICATION 


The general map of France in Fig. 1 shows the main 
lines which are under construction, or are already 
operated electrically, together with the projected work 
which is expected to be completed soon after 1930. 
Data of the lines at present under construction or in 
operation are given in Table I. 


4 (a). Parts—OrLeans Rariway. 

The Paris—Orléans Railway Company, which more 
than twenty years ago electrified a part of its Paris 
suburban lines, has for some time considered the 
utilisation of the water power resources of the Massif 
Central for driving its trains in that difficult country. 
The study of the water power resources in the district 
was completed in 1916, and a first project for the 
partial electrification of the system was formulated 
in 1918, and comprised the major portion of the lines 
in the region of the falls of the Upper Dordogne. 
There was no reason why the electrification scheme 
should be limited to that district, and it was therefore 
proposed to link up the hydro-electric network of the 
Dordogne with steam stations near Paris. The Paris— 
Brive section, for example, absorbs about 800 tons 
of coal per annum per kilometre, and it is 528 kiloms. 
long. 

The first group of lines intended for electrification 
comprises :— 

Paris—Brive, 528 kiloms. 

St. Sulpice—Gannat, 190 kiloms. 

Brive—Clermont, 198 kiloms. 
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lhis—see map, Fig. 2 an aggregate of 916 
kiloms. of route, or 1635 kiloms. of single main track, 
excluding sidings, &c. It is thus intended to electrify 

long, heavily worked line without steep gradients, 
and two mountain lines, the conversion of which is 
ustified by coal consumption or difficulty of working. 


uy » 
Lives 





Gennevilhers 


Billancourt OPARIS 
Versaitie @ vitr y 
“" \Je 

Juv y 
Your 
l Mp 4 
& tampe 


REFERE MLE 
Power 


f Wyden Elects 


Steam -Electric Power 


* 


Olean Stations 
Swbhatulions —_ 
Chaingy 
Transmission (9040. — — — 





| 150a¥ 


Transformer Substations dim 


Gannat 


Clermont- 
Ferrand 

















a — - " 
Te Towlowse i 
“Tee Enomnece” Swa S 
FIG. 2 PARIS -ORLEANS RAILWAY ELECTRIFIED SECTIONS 


Knergy will be produced by two distinct groups of 
For the Paris-Chateauroux section, 
stations of the Union d’Electricité 
Vitry, Billancourt, &c.), and the 
hydro-electric station of the Union Hydroélectrique 
(Eguzon on the river Creuse). For the rest of the 
electrified system, energy will be obtained from the 


central stations : 
the coal-fired 
(Gennevilliers, 











P.O. in the Massif Central (Coindre on 
the two rivers Khue, la Cellette on the river Chavanon, 
and Vernéjoux on the river Dordogne). Particulars 
of the hydro-electric as when 
completed, are given in Table LL: 


CONCESSION 


various stations, 


Tasie ll Hydro-electric Power Stations for Supplying the 


Paris-Orléans Electrification. 
Number 


Installed Output 





Station Head power of gene per Voltage 
rator nets set 
m kw kw \ 

Eyuzon 58 50,000 5 10.000 10,000 
Coindre 120 , 3 Rh) 6,000 
La Cellett« 15 to BO 
Vernéjoux 60 60,000 
The total annual output of these four stations will average 


500 million kilowatt-hours. 


Eguzon will work in parallel with the Paris steam 
Owing to the fluctuations in the flow of the 
river Creuse, arrangements have been made to allow 
Eguzon to work always at full capacity, the remaining 
demand being supplied by the steam stations. In 
this way the maximum saving in coal will be obtained 

The connections between the various stations will 
comprise a double system of high-tension three-phase 
lines, one at 220 kilovolts for main transmission over 
long distances for the national network, the other at 
90 kilovolts for the main transformer 
to the sub-stations. These main 
transformer stations, five in number, are the means 
of connection between the 220-kilovolt and 90-kilovolt 
lines, and are situated at Chevilly, Chaingy, Eguzon, 
and Vernéjoux. (Only the first three are under con- 
struction at present.) Power factor compensation 
to be obtained by synchronous condensers at 
Chaingy, and by the main generators. Those traction 
sub-stations only employing commutating machinery 
work at a high power factor, thereby assisting in the 
regulation of the system 

The energy at 60 kilovolts supplied by the Paris 
steam stations will be transmitted to Chevilly, near 
Paris, by two sets of three single-phase cables, and 
there transformed to 90 kilovolts by two 25,000- 
kilovolt-ampére transformers for feeding the 90- 
kilovolt sub-station lines. In the way the 
energy generated in Eguzon station at 10 kilovolts 
will be transformed to 90 kilovolts by transformers 
of 24,000 kilovolt-ampéres each. Exchange of energy 
between Eguzon and the Paris thermal 
will be possible by means of the 220-kilovolt line, 
there being a 220/60-kilovolt, 25,000-kilowatt trans- 
former set at Chevilly, and a 220/10-kilovolt, 21,000- 
kilowatt at Eguzon. The 220 and 90-kilovolt 
transmission lines will be connected at Chaingy, near 
Orléans, by two 20,000-kilowatt transformer sets of 


stations, 


connecting 


stations traction 


is 


same 


stations 


set 


220/90-kilovolt ratio. These transformers will be 
provided each with a third winding for feeding 
two synchronous condensers at 6000 volts. The 


Vernéjoux transformer station will be built later, 
when the Coindre and la Cellette power houses are 








completed. The two adjacent sub-stations of Paris 
and Ablon will be directly fed from Vitry by three 
three-phase cables at 13,500 volts. 

The 220-kilovolt transmission line. mounted 
28 m. steel towers, spaced about 250 m. apart, will be 
of aluminium conductors with steel cores, having a 
total cross-section of 294 square millimetres, and 
forming an equilateral triangle of 7.8 m. side. Hewlett 
type insulators will be used. The 90-kilovolt line, 
similarly, will be of steel-cored aluminium conductors 
of 238 square millimetre section, mounted on steel 
towers, 22 m. high and spaced about 225 m. apart. 

Conversion of the three-phase, 50-cycle current to 
direct current at 1500 volts for feeding the track on the 
Paris-Vierzon will be carried in eleven 
sub-stations, each containing a number of converter 
groups; @ group comprises two series-connected, 
750-volt machines, rated at 2000 kilowatts continu- 
ously, and at 3000 kilowatts for two hours. An over- 
load of 200 per cent.—i.e., total output of 6000 kilo- 
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FIG. 3--THIRD RAIL -PARIS-ORLEANS RAILWAY 

watts—-can be obtained for 5 min. The machines 


are lightly compounded to regulate for pressure drop 
within certain limits. Table LIL. gives the number and 
equipment of the sub-stations in the Paris-Vierzon 


section :— 


Taste Il Sub-stations of the Paris-Vierzon Section, Paris 
Orleans Railway 
Primary Installed Power 
Sub-station voltage power. normally 
in service 
kv. kw kw 
Paris 13.5 3 2000 — 6000 10 
Ablon 13.5 3 2000 = 6000 soon 
St. Michel ow 3 x 2000 = 6000 4000 
Etrechy ow 3X 2000 = 6000 4000) 
Monnerville om 2 x 2000 = 4000 2000 
Chateau Gaillard ww 2 < 2000 = 4000 2000 
Les Aubrais ow 3 x 2000 = 6000 sm 
La Ferté ow 2 x 2000 — 4000 2000 
Nouan 90 2 x 2000 = 4000 2000 
Theillay 90 2 x 2000 = 4000 2000 
All these sub-stations, except Paris and Ablon, 
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are of the open-air type. Protection on the alternat- 
ing-current side is effected by maximum relays, and 
on the direct-current side by extra-rapid circuit 
breakers of a type similar to those in use on the 
Chicago, Milwaukee and St. Paul Railway, Rocky 
Mountain Division. Special attention has been given 
in the design of the converters to prevent ripples in 


the commutator voltage, which might cause inter- | 


ference with communication circuits. 


It has been decided to erect an overhead contact | 


line instead of a third-rail for the current distribution 





2AAAA2 type—have been ordered with this 
transmission. These will have four motors, each 
wound for 1500 volts, and having an hourly rating of 
850 horse-power. Speed control will be by series- 
parallel switching, and by re-arrangement of the field 
windings. On one of the locomotives armature 
reaction will be entirely compensated, to allow speed 
control by field weakening to be pushed to the 
limit. 

Of the connecting-rod machines, two 
' chosen, namely, a hyperstatic and an isostatic loco- 


have been 


Bronze Catenary Cable, 116 mm? 


Copper Auxiliary Cable, 104mm? 











Two Copper Contact Wires 
each 107mm? 


Span 63m 





ry 


“Tee Enowecen” 


FIG. 5—OVERHEAD CONTACT LINE ARRANGEMENT PARIS-ORLEANS RAILWAY 


between Paris and Orléans. As stand-by, two third- 
rails Fig. 3--will be provided for the two 
centre tracks. These will serve normally as feeders. 
The overhead lines will be of the compound catenary 
type——-Fig. 5—-with a double contact wire. No ferrous 
metal will be used, as mixed traction will continue 
some time after the initiation of the electric service. 
The catenary cable is to be of bronze, the auxiliary 
cable and the two contact of copper. The 
latter will be carried by alternate droppers from the 


see 


wires 


Tasie I\ 


Rating 
1-hour). 


Overall 
Item. length Weight. 
h.p. 
1000 
1700 
1900 
1400 
2600 
3800 
3600 


tons. 
62.5 


m. 
21.15 
12.63 
12.48 
13.03 
19.02 
17.78 
16.04 


80 motor coaches 

80 locomotives (AA 
80 locomotives (AA - 
40 locomotives (A Ad 
1 locomotive (2 AAA+ AA/ 
2 locomotives (2 AAAA 2) 
2 locomotives (2 BB 2).. 


auxiliary cable. The total section of this arrangement 
is 434 square millimetres, giving the equivalent of 
400 square millimetres of copper. 

Rolling Stock.—Up to the present the rolling stock 
ordered comprises :- 


Eighty motor coaches for suburban work. 
-Two hundred locomotives for goods trains and 
shunting. 
Five experimental locomotives for express trains. 


The experimental locomotives are intended for 
speeds above 65 kiloms. per hour. Some of the goods 
locomotives will be used for hauling slow and local 
passenger trains. 

All the 200 goods locomotives are of the double- 
bogie (A A — AA) type, with “ nose-suspended ” 
motors, and are being built by : 


Sté. d'Etudes pour l’Electrification des C. de F. 
francais (80). 

Sté. Alsacienne de Constr. méch. de France (40). 

Sté. des Batignolles-Oerlikon (80). 


Outline diagrams of these locomotives are shown in 
Fig. 4. The 200 goods locomotives are capable of 
hauling 1000-ton goods trains.at 40 kiloms. per hour, 
or 500-ton passenger trains at 65 kiloms. per hour. 

The five high-speed locomotives are intended for 
experimental purposes, as it is considered that the 
problems of mechanical transmission and driving 
mechanisms at high speeds are not as yet completely 
The three systems—direct, geared and con- 
necting-rod drives—will be tried. 

The direct-drive locomotive (armature direct 
mounted on axle, and bi-polar field system) is con- 
structed on the same principles as the well-known 
gearless machines of the General Electric Company 
of America. It will be of 2A AA+ AAA2 axle 
arrangement, with six motors of 750 volts, and a 
one-hour rating of 435 horse-power. Arrangement of 
armatures, either six, three or two in series, will give 
three speeds, in addition to which the fields will be 
shunted by 50 or 25 per cent. to give further speeds. 

For gear-driven locomotives, the tram-suspension 
is unsatisfactory, and the motor weight must usually 
be spring-borne, thus leading to more complicated 
devices. In this case the Brown-Boveri Company's 

suchli gearf will be used, enabling the spring-borne 
motor to drive the axle directly. 


solved 


‘lwo locomotives 


Already described in No. LI. of this series, page 654, June 
l3th, 1924. 


In the hyper- 
static system the in the rods may reach 
very high values; moreover, the motion can 
transmitted from one only of two motors, if the other 
should break down. The two locomotives will have 
a 2 B B 2 axle arrangement, each group of two driving 
axles being driven by two motors. The latter will 
have an hourly rating of 850 horse-power. In one 
locomotive the motors will be of the ordinary type ; 
in the other they will be entirely compensated. The 


Ganz’s design. 


stresses 


motive of Messrs. 


be 


Locomotives and Motor Coaches Under Construction or in Operation for the Paris-Orléans Railway. 


Rating 
(cont. ). Contractors 
h.p. 
800 
1380 
1560 
1200 
2100 
3200 
s00c 


S. d’ Etudes pour I’ Elect. des C. de f. de France [S.E 
S. d’ Etudes pour I’ Elect. des C. de f. de France [8.E 
Sté. des Batignolles-Oerlikon [S.B.O.} 

Sté. Alsacienne de Constr. de France [S8.A.( 
General Electric Company (U.S.A.) 

Cie. Electromecanique [B.B.C.} 

Ganz and Co. (Buda-Pesth) 


.F.) 


locomotives required for the electrification scheme 
are summarised in Table LV. above. 

The older types of locomotives used on the 
urban sections at 600 volts are also shown in Fig. 4. 


sub- 








The Beardmore All-Steel Quick- 
Running Oil Engine. 


In a Seven-day Journal note which was published in 
our issue of July l0th we were enabled to give in outline 
the main features of a new type of all-steel quick-running 
oil engine of the four-cycle high-compression airless injec- 
tion type, which during the year has been developed by 
William Beardmore and Co., Ltd., at Glasgow. During 
a recent visit to the firm’s Parkhead Works we were privi- 
leged to see several of these new engines under construction, 
and in the present article it is proposed to describe the new 
motor and to give an example of its application in the case 
of a Diesel-electric rail car, one of several, the machinery for 
which was supplied by William Beardmore and Co., Ltd., 
and the British Thomson-Houston Company, Ltd., to the 
Canadian National Railways. Two four-cylinder units 
complete with generators and exciters are shown in Fig. 3. 

The Scope of the New Design. At the outset it may be 
remarked that the new design has been developed with a 
view to providing a high-powered, small and light engine 
which would be particularly suitable for the propulsion 
of rail cars, Diesel-electric locomotives, and high-speed 
marine craft. With this object in view steel construction 
has been adopted throughout, which construction has 
made possible a robust and reliabl. engine with an extremely 
low weight. In the smaller sizes of engine the weight per 
brake horse-power varies from 16 lb. to 12 lb., whilst in 
the larger units it has been reduced to almost 10 Ib. At 
present the engine is constructed in two different series 
of multi-cylinder units with 8}in. and 12in. bore cylinders 
respectively and a stroke of 12in. The normal running 
speed in both cases is 750 revolutions per minute. The 
series of smaller units comprises a range of five engines with 
from two to twelve cylinders designed for outputs of from 
100 to 600 brake horse-power. The overall length of the 
engines in this series varies from 4ft. 8in. for the two- 
cylinder engine to 12ft. for the twelve-cylinder engine, 
and the maximum engine width from 3ft. 2in. to 3ft. 6}in., 
with an overall height of 4ft. lin. In the series of larger 
units there is a range of four engines, each with an ovérall 
height of 5ft. 2in. and a maximum breadth of not quite 
4ft. The length of the four-cylinder, 420 brake horse- 
power unit is Sft. 10in. and that of the 1260 brake horse: 
power model a little over 20ft. In particular cases, such 
as in the larger engines intended for submarines, small 











cruisers, high-speed vessels and locomotives, a vee form © 
design with inclined cylinders has been adopted, and power 
up to 2000 brake horse-power can be obtained, we learn 
with one or two units. 

Some Constructional Details.—In Fig. 3 we reproduc 
general view of two sets of four-cylinder 200 brake hors 
power units directly coupled to their generators and excite: 
and each mounted on a deep cast steel bed-plate. In th 
engraving Fig. 4 a partly erected eight-cvlinder 400 brak 
horse-power model is illustrated with some of the princij, 
component parts grouped in the foreground. The engin 
it will be noted, has a marked similarity in appearance t 
the firm's well-known design of petrol engine. A leadin 
constructional feature the monobloce crank cas 


Is steel 











FIG.1 END VIEW OF ENGINE 


the upper part of which is bored out to receive the stee! 
liners and so forms the common water jacket around thy 
liners. The main crank casting carries the crank 
shaft bearings and also strong base supports for bolting 
the engine to its foundations, which are cast integral with 
it. Large inspection are provided, which give 
access to the both end bearings. The lower part of the 
crank case consists of a light tray with an oil sump, which is 
secured to the underside of the main casting. A 
forged crank shaft of high-grade steel with ground pins 
and journals is used, and a coupling flange is provided to 
attach the fly-wheel or generator. The main bearings 
are furnished with phosphor-bronze bushes lined with 
are lubricated by a continuous 


case 


do« rs 


solid 


white metal, and they 











FIG. 2--FUEL PUMP AND GENERATOR GEAR 


pressure oil system. One of the connecting-rods is shown 
in Fig. 4. These rods are made from special eteel forgings 
and are carefully finished all over and tested for weight. 
The top end bearing of the rod has a solid phosphor- 
bronze bush, while its large end is fitted with a pair of 
phosphor-bronze bushes white metal lined, fitted with an 
adjustable liner, and both the bearings of the connecting-rod 
are arranged for pressure lubrication. “The pistons are of 
special interest. They are made from forgings of a special 
aluminium alloy and they are machined all over and 
balanced before finishing. It will be noted that each 
piston carries six cast iron piston rings in addition to a 
scraper ring fitted below the gudg.on pin. The latter pin 
is of the full floating type and is made of ground case- 
hardened nickel steel. We examined several of these 
pistons and were impressed by their fine workmanship. 
Reference may be made to the very light machined steel 
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vers Which are presved into the main crank casing. We 
w several liners which had been dismantled after tert 
d they showed a very smooth and highly polished internal 
rface. In the foreground of Fig. 4 one of the separate 
linder heads is shown, while others with and without their 
The 


made of an aluminium 


ers are to be seen on the top of the crank case. 
inder heads themselves are 
oy and are provided with large water-cooled spaces. 
| valve seats, which are made from a high-grade steel 
1v, are cast in position in the head Fach cylinder 
id carries two exhaust, two inlet valves and a central 


matic fuel spray valve as well as a compression release 


that very fine workmanship is required on this pump. 
The governor is of the totally enclosed type, and is so 
connected to the fuel pump controls that a plus and minus 
An automatic over-speed cut- 
out gear is fitted and provision is made for adjusting the 
governor speed range, and also for a hand control for 
Mention may be made 
of the lubricating arrangements and the pressure system 
which supplies oil to all bearings. Lubricating oil is 
drawn from a well, arranged in the crank case sump at the 
It is then forced through duplicate filters 
to the main supply tank, and cooled if required. From the 


speed variation is given. 


speeds below the governor range. 


gear case end 





power from the engine over the working range to be sub 
stantially constant. On gradients the torque 
required for the rail car driving motor makes a heavy 
demand on the generator, but as this current is associated 
with a comparatively low voltage, there is no danger of 
stalling the engine. Starting is effected by a series-wound 
motor, capable of exerting a torque equivalent to 45 brake 
horse-power at a speed of 200 revolutions per minute. In 
a later article we hope to publish full details of the electrical 
gear and rail car equipment, and to give an account of the 
performance of the cars on the road. The cars have been 
built in Canada under the supervision of Mr. C. E. Brooks, 


heavy 














FIG.3 FOUR-CYLINDER GENERATOR UNITS FOR CANADIAN DIESEL-ELECTRIC RAIL CARS 


alve The valves are manufactured from special steel 
tarmmpings and they are actuated by steel valve tappets and 
rollers rhe tappets run in phosphor-bronze guides and 
the cam motion is transmitted to them by push rods The 

alve gear is closed in completely by a light aluminium 
over A one piece cam shaft of hardened nickel steel is 
employed, which is driven from the crank shaft through a 
train of geare. The cam shaft gear drive is contained tn a 
pecial end casing land 4— which can be quickly 
detached from the main crank case. This casing, like the 
main crank case, is a particularly good example of a light 


see Figs 


teel casting, and it carries the housings for the ball bear 


supply tank it gravitates to the pressure pump, through 
forced by the 
erank shaft to the journals and pins, 
top end bearings Another distributor 
centre of the cam shaft, from which 
The whole of the 
oil is then returned to the well in the base of the crank case. 
Electrical Equipme nef The load was prov ided by absorb 
ug the current generated by means of water-cooled resist 


another pair of filters, and is preseure 
pump through the 
and thence to the 
carries oil to the hollow 


the cam shaft bearings are lubricated 


i 


mentioned that the main generator is 
designed for a speed of 700 revolutions per minute, with 
a terminal pressure of 600 volts, and is rated at 105 kilo 


ances It may be 
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FIG. 4 


Attached to 
the main gear case are the duplex lubricating oil filters, the 
oil pump and the centrifugal type cooling water pump 
with its filters. 

A four-cylinder fuel pump and governor, which is de- 
tachable from the gear case, is illustrated by Fig. 2. Separate 
fuel pumps for each cylinder are employed and a primary 
pump maintains a low pressure on the suction side of the 
main fuel pumps. The injection is timed and the engine 
output is controlled by varying the effective piston delivery 
stroke. Any excess oil is delivered back to the fuel tank 
through a by-pass gear. When it is considered that the 
engine runs at a speed of 750 revolutions per minute, and 
that the fuel injection takes place over not more than about 
30 per cent. of the working stroke, it will be appreciated 


ings on which the gear wheel spindles run. 


CRANK CASE AND COMPONENT PARTS FOR AN EIGHT CYLINDER ENGINE 


watts output for two hours or 85 kilowatts output con 
tinuously. The exciter is shunt wound and is overhung, 
the frames earried on the main generator end 
shields, and the armature on an extension of the main 
generator shaft. A sixteen-cell battery of 450 ampére- 
hour capacity, which is charged by the exciter during the 
running periods, provides current for lighting, starting and 
for the contactor closing coils. Each generator is provided 
with three windings on its main poles, which comprise a 
shunt winding separately excited from the exciter, a 
winding connected in series with the battery across the 
exciter terminals, and a differential series winding carrying 
the line current of the generator. By means of this com 
bination of windings an extremely drooping volt-ampére 
characteristic is obtained, which causes the demand for 


being 





National 


installation of the 


Motive 


who also 


the Chief of Power on the Canadian 


Railways supervised the 
engines and electrical equipment. 

Test Results In order to give 
formance of the engine under test conditions, we would 


some idea of the per 


refer to an independent test made on one of the four 
cylinder rail car units—see Fig. 3—by Professor Dr. A. L. 
Mellanby, of the Royal Glasgow. 
From the series of tests which were made about the end 
of June, we have chosen the 4} hours’ full load test run on 
June 26th, with Shell-Mex Diesel engine oil as the fuel. 
The main test results are given in the following table : 


Technical College, 


Duration of test 4} hours 

Barometer . ne 30-O1in 

Air temperature. 73 deg. Fah. 

Fuel control position I fin 

Mean speed 689-3 revs. per min. 

Mean output . 160-26 BHP 

Fuel oil 
(rade of fuel Ceontrifuged Shell-Mex Diesel oil 
remperature of fucl 72 deg. Fah 
Primary pump pressure 17 th. per sq. in 
Fuel consumption per hour 67-03 Ib 


Fuel consumption per BHT. ber 0-418 tb 


Exhaust gases 
lremperature 864 dew. Fah. 
Colour of exhaust Faint black 
Cooling water 
Inlet temperature 121-5 deg. Fah 
Outlet temperature 127-4 deg. Fah. 


«ubricating oil 
Inlet temperature 
Outlet temperature 
Oil pressure 
Lubricating oil consumption per 
B.H.P. hour : 0-OL Ib 


102 deg. Fah 
132 deg. Fah 
45 Ib. per ae | in. 


rhe position ot the fuel control referred to in the above 
table represents the distance between the head of the 
governor relay spindle and the face of the boss through 
which it travels. The minimum and 
positions were calibrated before the test was run, and 
yin. and 2? 
The engine, we learn, ran through the whole period under 


maximum fuel 


were found to measure 1! yin. respectively. 
which it was under observation quite steadily, and the 
test was without incident Equally successful were the 
overload, no load and slow-running tests, when it was 
shown that the engine would run steadily firing on all 
cylinders, at a speed of 350 revolutions, and, further, that 
it would pick up at a still lower 


There can, we believe, be practically no doubt 


speed 

that 
the Beardmore all-steel quick-running engine marks a 
step in advance, which has only been attained by careful 
design, the use of the best materials, and the adoption of a 
quick-running engine and a high compression ratio. The 
further application of this new type of prime mover will 
be awaited with considerable interest. 








AccorpinG to Sir John Pringle’s annual ort, there 
were 3964 ‘“‘ movement ”’ accidents among railWay servants 
last year. The causes assigned were of the following per 
centages :—Misadventure or accidental, 65.89; want of 
caution or misconduct by injured person, 22.33; want of 
caution or breach of rules by some other servant, 6.51 : 
defective systems of working, dangerous 
work, &c., 1.11; defective apparatus or want of appli 
ances, safeguards, &c., 3.86: 
of rules under Railway Employment (Prev 
Accidents) Act, 0.30. It was difficult to as 
5.27 per cent. to directly preventable causes, 


conditions of 


neglect: of non-observance 
ention of 
ign more than 
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Rectifiers. 


No. XL.* 


As many engineers seem to believe thet the ther- 
mionic rectifier will eventually play an important 
part in the supply of electricity for industrial and 
clomestic purposes, and that in due course it will make 
the transmission of "high-pressure direct current 
possible, descriptions of one or two recently proposed 
schemes may perhaps prove of interest. Most of 
these schemes emanate from America, where much 
interesting research work been undertaken. 
Engineers have long recognised that high-voltage 
direct-current transmission would offer certain advan- 
tages over the alternating-current system, such as 
the removal of the transmission line power factor 
trouble and cable dielectric the possibility 
of working with lighter insulation, or, alterna- 
tively, using a higher pressure and the prospect 
of employing two conductors instead of three, or 
one conductor, if it were found practicable 
to the earth as return. But on account of 
the impossibility of directly generating the high 
voltage needed and the equally difficult task of 
efficiently reducing this voltage at the receiving end 
value suitable for utilisation, the alternating- 
current system continues to prevail. The fact, 
however, thet the three-electrode thermionic valve 
can be made to generate electrical oscillations which 
can be dealt with by a static transformer may possibly 
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FIG. 110-SCHEME FOR CHANGING D.C. PRESSURES 


evercome the latter difficulty, whilst high-pressure 
direct current at the sending end might be produced 
by rectifying alternating current; although it is 
well to remember that in all cases in which large 
quantities of power have to be dealt with efficiency 
is of paramount importance. Moreover, high-pres- 
sure valves with large outputs must be produced. 

In any case, the possibility of changing one direct- 
current pressure to another, higher or lower pressure, 
without revolving machinery is a development of 
considerable interest. Methods of doing this have 
been patented by Messrs. E. F. W. Alexanderson and 
A. H. Mittag, who have apparently studied this pro- 
blem of transforming direct currents in considerable 
detail, but it is questionable if it is worth 
while eliminating the disadvantages of alternating 
current transmission at the expense of a relatively 
transformation — efficiency. For producing 
alternating current that the pressure may be 
changed by a static transformer, the well-known 
system of making the plate and control circuits react 
on one another is utilised. Means are also provided 
in the control circuits for supplying to the control 
electrodes a voltage which leads the voltage induced 
in the control circuits from the plate circuits, and 
for producing substantially rectangular wave form 
eurrent impulses, which are then communicated 
directly to a rectifier, which converts the alternating 
current produced into direct current. 

In order that a valve used under these conditions 
may work at the best efficiency, it is desirable that 
during the periods when the current is permitted to 
flow the value of the current should build up quickly 
from zero to the maximum desired value, remain at 
that value during the greater portion of the period, 
and then quickly die down to zero. In other words, 
the current impulses through the valve should be of 
substantially rectangular form. When a valve is 
employed for converting direct current into alternat- 
ing current, which is to be transmitted or utilised in 
ordinary alternating-current apparatus, these rect- 
angular current waves should be converted to sine 
waves ; but if, on the other hand, the pressure of the 
alternating current produced is to be immediately 
transformed end rectified, there is no necessity for 
changing the wave form. On the contrary, a smoother 
direct current may be obtained if current impulses 
of rectangular wave form are supplied to the rectifier 
than when sine waves are supplied. 

In Fig. 110 current from the direct mains A and B 
is supplied through the plate circuits of the valve: 
C and D to the primary winding E of a transformer. 
The opposite terminals of the secondary winding F 


low 


so 
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are connected to the.anodes of a mereury vapour 
rectifier G. The direct current main A is joined to the 
middle point G! of the primary winding E, whilst the 
main B is joined to the cathodes of the valves D and 
C, so that current impulses supplied to the winding 
E by these two valves flow in opposite directions 
through the winding E. The valves are controlled 
in the desired manner by voltages applied to their 
grids, supplied from the secondary winding F. For 
this purpose a transformer H is connected across 
the winding F. The secondary of the transformer H 
is connected to the grid: of the valves C and D, 
through resistances K, end the mid-point of the 
secondary of transformer H is connected to the 
cathodes of the valves C and D, through a reactance 
L and a resistance M. A load circuit to which the 
rectified current from the rectifier G is supplied, is 
joined to the middle point of the secondary winding 
F, through the load to the cathode N of the rectifier 
G. Current for heating the cathodes of the valves 
C and D may be supplied by means of a transformor O. 

In putting the system into operation, current is 
first supplied to the cathodes of valves C and D from 
the battery P. Direct current may then be supplied 
to the valves by means of the switch Q, which is 
first closed upon the contact R in order that the 
resistance S may be included in series with the direct- 
current supply to prevent the building up of an ab- 
normally high voltage in the main transformer. The 
rectifier G may then be started by supplying the 
necessary starting voltage to the starting electrodes, 
through the switch T and transformer U. As soon 
as the apparatus has begun to operate, the switch Q 
may be moved on to the contact V, so as to discon- 
nect the resistance S, when the switch Z may be moved 
on to its second set of contacts, so as to disconnect 
the battery P, and switch T may be opened. 

The frequency of the oscillations produced may 
be determined by the condenser W, which is connected 
across a portion of the primary winding. E. For 
efficient operation it is necessary for the current to 
be allowed to start in one valve before it is completely 
interrupted by the other valve, and this requires that 
the positive voltages supplied to the grids of the 
valves should lead the voltages induced in the 
secondary F. This desired lead in voltage may be 
secured by including a condenser in circuit with the 
primary of the transformer H. This condenser X 
is connected to the circuit through a transformer for 
the purpose of stepping down the current, thus per- 
mitting the use of a relatively small condenser. 

In order to secure the most satisfactory operation 
of the system, it is necessary that the momentary 
fluctuations in the direct current supplied during the 
periods when the current is being transferred from 
one valve to the other should be prevented. This 
may be accomplished by inserting a reactance in 
series with the direct-current supply to absorb the 
difference of the potential between the direct-current 
supply source and the voltage across the transformer 
winding plus the drop in the valve. It is also desirable 
to employ a reactance in the output circuit. By com- 
bining these reactances on a single core-——as shown 
at Y—it is possible to reduce their size. The two 
reactances are also wound so that the direct-current 
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FIG. 111 -D.C. PRESSURE TRANSFORMATION WITH MERCURY 
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components neutralise each other, with the result 
that they have no saturating effect upon the core. 
This system is claimed to be specially suitable for 
transforming high voltage direct current to direct 
current at a lower voltage; although it is equally 
suitable for producing the reverse result. The ratio 
between the voltage of the direct current supplied and 
the voltage impressed on the load will be substantially 
equal to the ratio of the turns in the primary winding 
E to those in the secondary winding F. It has been 
found that substantially rectangular wave form 
current impulses supplied to the primary winding 
result in the supply of waves of a similar form to the 
rectifier. The controlling potentials supplied to the 
grids of the valves should also have a substantially 
rectangular wave form. The potentials produced 
between the terminals of the secondary F have the 
desired wave form, but the use of the condenser X 
for obtaining the desired angle of lead tends to charige 
the wave form so that the form of the wave of the 
potential applied to the transformer H differs materi- 
ally from that desired. The irregularity of the wave 
form thus introduced is, however, corrected by the 








reactance in the grid circuits, so that the wave for 
applied to the grids may be made to be substantial, 
the same as that produced at the terminals of ti, 
secondary winding F. The term substantially rec: 
angular wave form is used to describe a wave whic}; 
builds up to its maximum value much more rapidly 
than e sine wave, and has what is commonly known a 
# flat top. 

The system does not convert direct current int 
alternating current and then back to direct curren 
in the ordinary sense. While there is an alternatin 
potential developed across the secondary F of tl 
transformer, the main transfer of energy is accon 
plished by means of currents which flow in one dire: 
tion every other half wave, and each half of t) 
secondary winding carries current in only one dire: 
tion during every other half wave. The currents i) 
either half of the secondary are magnetically i; 
opposite direction to the currents in the primar 
winding during the positive half-cycle, whereas durin 
the negative half-cycle no appreciable current flows 1: 
either half. The magnetic balance of the transforny 
is established by the opposing effects of two direc: 
currents ; the currents in the primary and secondary, 
being inversely proportional to the number of turns i: 
these windings. 

The system shown in Fig. IIL differs chiefly fron 
that shown in Fig. 110 in that a mercury vapou 
valve A takes the place of the thermionic valv: 
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FIG. 112 D.C. PRESSURE TRANSFORMATION 
THREE-PHASE TRANSFORMER 


and is no doubt intended 
to deal with relatively voltages. A mercury 
vapour valve can generate electrical oscillations 
provided it is designed for the purpose. In 
addition to the usual anodes D the valve is provided 
with auxiliary electrodes B and C, which function 
in a manner which is analagous to that of the grids 
of the ordinary thermionic valves. The precise form of 
potential wave applied to the auxiliary electrodes B 
and C is not in this case of the same importance as it is 
in the case of the thermionic valves. The control 
requirements in this case are that the potential of 
one of the electrodes B or C should be made positive 
to permit current to start to flow to the corresponding 
anode shortly before the current to the other anode 
has fallen to zero, and the potential of the auxiliary 
electrode should be made negative at the instant the 
current to the corresponding anode has fallen to zero 
to prevent the current to that anode from immediately 
starting again. 

These requirements may be met by the exciting 
arrangements for the auxiliary electrodes shown, the 
necessary lead in the positive potentials impressed 
upon the electrodes B and C being obtained by means 
of the condenser X, which is in series with the primary 
winding of the transformer H. The control circuits 
include a resistance J for limiting the current which 
can flow to the auxiliary electrodes. The frequency 
of the oscillations produced may be determined by 
the capacity K, which is connected across the ter- 
minals of the primary winding E. The condenser 
K connected in this manner also assists in reducing 
the currents through the two arms of the valve A to 
zero at the desired instants. 

In Fig. 112 the idea is shown applied to a three- 
phase coupling system. Current from the direct- 
current mains is supplied in this case through 
the thermionic valves A, B, C, to the primary wind- 
ing D of a star connected three-phase transformer, 
the secondary winding E of which is connected to 
the mercury vapour rectifier F. This secondary 
winding E ‘also supplies current to a synchronous 
condenser G, which establishes the frequency of oscil- 
lation or commutation of the direct-current supplied 
to the primary winding of the transformer. The 
synchronous condenser is provided with an auxiliary 
winding H, which may be supplied from the output 
side of the rectifier through a regulating resistance 
R. The synchronous condenser may be started by 


C and D in Fig. 110, 
low 
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means of a motor supplied with current from the 
direct-eurrent mains, which, if necessary, can also 
ipply the exciting current for the winding H. Cur- 
rent for exciting the grids of the valves A, B, C is also 
ipplied from the synchronous condenser through a 
phase shifter K, so as to secure the desired angle of 
lead. Itwill be observed that the grid current in this 
case passes through a delta star connected trans- 
former L. 
In a paper read before the American Institute of 
ilectrical Engineers in 1921, Dr. A. W. Hull described 
simple two-electrode valve, called the Magnetron, 
in which the electron current between a straight 
cathode and a concentric cylindrical anode could be 
controlled by a magnetic field parallel to the axis 
of the valve. These valves are easily constructed in 
comparison with the three-electrode valve ; but this 
advantage is partly offset by the necessity of having 
to provide an external magnetic field coil. In a 
subsequent paper read before the same Institute in 
1923 Dr. Hull showed that in the case of large 
magnetrons, such as are of interest to power engineers, 
the magnetic field of the heating current, which 
flows through the filament, is sufficient for controlling 
the electron flow, thus rendering the external mag 
netic field coil unnecessary. Calculation shows that 
with agiven potential difference E between the cathode 
and anode, the electrons should all reach the anode 
or fail to reach it, according to whether the current 
passing through the cathode is greater or less than 
a critical value given by the equation 


D\* 
-O1882 1? (logy, i) 
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here D and d are the diameters of the anode and 
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FIG. 113- SCHEME FOR CONVERTING H.T. DIRECT-CURRENT 
TO ALTERNATING-CURRENT 


cathode in ampéres, and E the critical potential 
difference between the anode and cathode. The 
current | may be expressed in terms of the diameter 
of the cathode for any given temperature. * 

In al! cathodes used in standard valves at the present 
time the effect of the magnetic field of the heating 
current is negligible. With the cathodes used in large 
valves, on the other hand, the magnetic field of the 
heating current, even at the highest voltages used 
in engineering, is able to inhibit entirely the electron 
current between the cathode and anode; in other 
words, it is able to give the valve infinite resistance. 
It is thus a factor which must be considered in the 
construction and operation of large valves, both as 
a possible limitation and as a means of useful control, 
for the magnetic effect of the heating current can 
produce the same effect as the grid in a three-electrode 
valve. According to the theory outlined, the electron 
current from a straight filament to a concentric 
eylinder anode should be zero for all voltages below 
the critical value given in the above equation ; 
whilst for all voltages above this critical value the 
magnetic field should have no effect, 7.e., the electron 
current should be limited only by the temperature of 
the filament or by the mutual repulsion of the electrons 
in the space charge. Dr. Hull gave the results of a 
number of experiments on the magnetron effect, 
and among the curves exhibited was one showing the 
space charge characteristic observed in the absence of 
the magnetic field, this being obtained by opening the 
filament switch and observing the plate current 
before the filament had time to cool. Immediately 
the switch was opened the plate current rose to the 
value set by the space charge, remained constant for 
an instant and then fell rapidly as the filament cooled 
to the point of temperature limitation. 

Like all high-vacuum thermionic valves, the 
magnetron is a high-resistance device, so that its 
use is limited either to small power or high voltage. 
The type of magnetron described also has the further 
restriction that it can only be operated with large 
diameter filaments, and is therefore only suitable for 
high-power applications. In this connection the 
author’s scheme, shown in Fig. 113, is of interest. 
It is proposed to convert 100,000-volt direct-current 
into alternating current at any desired voltage. 
Several patented methods of doing this and of sub- 
sequently rectifying the alternating current have been 


*“ Characteristics of Tungsten Filaments,” Langmuir, 


page 302, 1916, and General Electric 
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described above, but in the present case the magnetron 
effect is utilised. The magnetron valves used would 
have a cathode 2 em. (-79in.) in diameter and 1 m. 
long, and an anode 8 em.(3- lin.) in diameter. A current 
of 4400 amperes would heat the filament to 2500 deg. 
K, when the electron emission would be 170 ampéres 
and the magnetic field of this heating current would 
be capable of making each magnetron a non-conductor 
at 200,000 volts. 

For conversion to single-phase alternating current 
two magnetrons might be connected, as shown in 
Fig. 113, where current passes from the positive direct- 
current terminal through a choke coil to the middle 
point of the high-voltage winding of a transformer, 
which is connected to the anodes of the two mag- 
netrons, as shown. The cathodes are connected to 
the negative direct-current terminal, and are heated 
by a squere wave current of the frequency of the 
desired alternating current. The square wave current 
might obteined in a number of ways, as, for 
example, from a direct-current generator and com- 
mutator, giving the wave form shown at ain Fig. 114, 
or from a quarter-phase alternator of suitable design, 
giving the wave form shown at 4 in Fig. 114, or it might 
be derived partly from a direct-current generator and 
partly by a suitable coupling from the alternating- 
current output, provided the output circuit contained 
a frequency determining element. 

The operation of the contrivance is as follows : 
Current from the direct-current line flows through 
the choke coil and the transformer winding to the 
magnetron anodes, and then through one of the mag- 
netrons—the one in which the filament current has 
dropped to zero—to the negative direct-current ter- 
minal. If the load were adjusted for 100 ampéres in 
the direct-current line a pressure of 3000 volts would 
be required to carry this current through the valve ; 
the remaining 97.000 volts being supported by the 
reactive drop in the transformer. Just before the 
magnetron that has been carrying current becomes 
a non-conductor by the establishment of filament 
current through it, the filament current in the other 
valve and the load transferred 
to it ; the slight disturbance incident to this transfer 
being absorbed by the choke coil. It is obvious that 
the consequent pulses of current through the trans- 
former will give an alternating output at the secondary 
terminals. 

The power that could be converted with two valves 
of the kind mentioned would be 10,000 kilowatts 
100 ampéres at 100,000 volts, and the efficiency, 
according to Dr. Hull, would be 96 per cent., exclusive 
of the transformer loss. The calculated life of the fila- 
ment, taken arbitrarily as the time necessary to reduce 
its diameter by 5 per cent., is estimated at 60,000 hours, 
or approximately seven years of continuous opera- 
tion. A system containing six single-phase units, 
i.e., twelve valves, would give an output of 60,000 
kilowatts, with a fairly good wave form and with an 
efficiency of 96 per cent. Unquestionably many 
problems remain to be solved before high-voltage 
operation of these valves is practicable, but, in Dr. 
Hull’s opinion, there is no real obstacle or limitation 
in sight. 

In the patented scheme in Fig. 115—in- 
tended for the same purpose as the arrangements shown 
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FIG. 114—CATHODE CURRENT WAVE FORMS 


propose to make use of two magnetron valves, A and 
B, in which the control is obtained by the magnetic 
field produced by the filament heating current. The 
filaments or cathodes are supplied with direct-current 
upon which an alternating potential is superimposed. 
The magnitude of this potential is such that during 
the half-cycles when the alternating potential is in the 
same direction as the direct-current potential, the 
heating current completely interrupts the current 
through the valve, whilst during the alternate cycles 
current is permitted to pass through the valve. Direct 
current for heating the cathodes, during the normal 
operation of the system is obtained by means of a 
direct-current generator C, driven by a direct-current 
motor D, which may be supplied with current from 
the output side of the system through the lead M. 
The controlling currents may be fed to the cathodes 
of the valves A and B from the terminals of the trans- 
former secondary winding F, through the full wave 


Current from the generator C is supplied to the two 
cathodes in parallel, while current from the rectifier 
G is sent through the transformers H and K to the 
Hence during each half cycle, 
in which current is supplied from the rectifier G, the 
current through one of the cathodes will increase and 
that through the other cathode will decrease above 
and below the normal value respectively. The current 
changes produced in this way will have a substanti- 
ally rectangular wave form. Currents supplied to the 
cathodes are made to lead by the desired amount by 
means of the series capacity L. 

When putting the system into operation current 
is supplied from the upper direct-current high-tension 
main to the centre of the transformer primary winding 
E. Current is also supplied to the cathodes of the 
valves A and B from an auxiliary battery O. This 
battery also feeds the generator C, which runs as a 
motor and causes the motor D to act as a generator. 
The voltage generated by the machine D may then 
be applied to the starting electrodes of the rectifiers 
P and G through the connecting lead Q and relay R. 
As soon as current commences to flow in the rectifier 
G the relay R is energised and the connection between 
the machine D and the starting electrodes is broken. 
When the current commences to flow in the output 


two cathodes in series. 
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FIG. 115—D.C. PRESSURE TRANSFORMATION WITH TWO 


MAGNETRON VALVES 


side of the system, current is supplied to the machine 
D, which begins to act as a motor, and the machine 
C operates as a generator and supplies current to the 
cathodes of the valves A and B, and also charges the 
battery O as required. A unidirectional valve S may 
be inserted in the circuit M to prevent the machine 
D from supplying current to the output side of the 
system. 





CZECHO-SLOVAKIA. 


AN engineer who has recently visited Czecho-Slovakia 
reports that the industrial conditions prevailing in that 
country at the present time would appear to be of a very 
satisfactory nature, especially from the engineering poin 
of view. In the principal manufacturing area of Bohemia 
conditions are extremely good, the various industrial 
undertakings being fully occupied with work in hand and 
inquiries which promise well. 

At Pilsen, where the large steel works of Skoda are 
situated, business is flourishing, this large factory being 
full of work and in full operation for the whole twenty- 
four hours, only shutting down for Sundays. The system 
of operating the three eight-hour shifts is interesting, as 
each shift is worked continuously with only a break of a 
quarter of an hour for the men to take refreshment, and 
even this break does not entail the entire stopping of 
machines, for arrangements are made whereby portable 
canteens are brought into the shops and those who wish 
can buy what they want on the spot. Several other 
methods, besides the continuous shifts, which lead to 
economical and efficient working, are adopted, the work 
people seeming to agree that they are beneficial to them 
as well as to the works as a whole. 

With regard to the work being carried on, it is not so 
pleasing to the English engineer, as a great deal of it is for 
delivery in this country and the British Dominions, or 
is work which in former days would have been undertaken 
in this country, but which, chiefly for reasons of economy, 
is now being placed elsewhere, and unfortunately the 
quality of the product appears to equal that of the British- 
made article. 

Another point of interest and one which British manu- 
facturers should bear in mind, is that the work undertaken 
embraces almost every branch of engineering, from the 
heaviest type of marine and engine work to the smaller 
and lighter agricultural machinery, and expansions are 
going on in all directions with a view to getting into new 
lines of business, which at present are not undertaken on 
a large scale. 

It seems fairly clear that in this comparatively new 
country we are shortly going to meet a very keen rival in 
the markets of the world, as the greatest energy is being 
displayed and no efforts are being spared to push along 
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this country should realise is that Czecho-Slovakia, like 
ourselves, is essentially an exporting country. It manu 
factures almost everything it requires for its own use, for 
imports, especially if under the luxury class, are heavily 
taxed. Even such an everyday commodity soap 
regarded as a luxury ! 

It is true that Czecho-Slovakia labours under certain 
economic and other disadvantages, such as the absence 
of any seaport, but in spite of all this it is working hard 
and with considerable success, and it is not only in matters 
of that this country must look to it a 
serious competitor. 
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A Stream-Line Filter for Lubri- 
cating Oil. 


UNDOUBTEDLY one of the most pressing problems with 
which the modern engineer is faced is the conservation 
of the increasing supplies of lubricating oil which are 
required with present-day machinery, more particularly 
with engines of the internal combustion type. <A success- 
ful system of oil purification not only has a marked effect 
in reducing running costs, but if the lubricating qualities 
of the oil can be maintained constant, then the life of the 
machine or engine is correspondingly increased. A real 
difficulty which is at once apparent when used oils from 
the crank case of an internal combustion engine have to be 
dealt with, is the removal of the very fine particles of 
carbon which are present in the used lubricant. So finely 
are these particles divided that when examined under the 
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FIG. 1—SECTION THROUGH FILTER 


microscope they exhibit the Brownian movement. Ordinary 
heating, settlement and filtration does not remove them, 
and high-speed centrifuging and floatation upon heated 
water have also been tried, with only varying and partial 
degrees of success. 

The Oil Filter.—An entirely new method of 
treating used lubricating oils, and one which promises a 
wide field of application, is the principle of edge filtration, 
which is made use of by Dr. Hele-Shaw in his stream-line 
filter. In this apparatus the fluid to be filtered is passed 
between and not through superimposed sheets of thin 
filter paper, and the finest impurities are retained on the 
edge of the paper. This form of filter was exhibited by 
Dr. Hele-Shaw at the Conversazione of the Institution of 
Civil Engineers in July, 1923, and in that year it was also 
shown at the Shipping, Engineering and Machinery 
Exhibition held at Olympia—see THe ENGINEER for 
September 28th, 1923. Since that time a considerable 
amount of experimental and development work has been 
done, and on Thursday last, the 24th ult., we were able 
to inspect at the laboratory and works of the Stream-Line 
Filter Company, Ltd., 64, Victoria-street, Westminster, 
the first large commercial oil filtering plant, which has 
been built for the Southend Waterworks Company. The 
filter itself is shown in section in Fig. 1, and in Fig. 3 we 
illustrate the general appearance of the complete filter 
plant, with its two receiving vessels for the filtered oil. 

Referring to Fig. 1, the principles of construction and 
operation may briefly be described. An essential feature 
of the stream-line filter is the employment of a filter pack 
composed of thin sheets or washers of specially prepared 
filter paper. A considerable amount of research work, we 
learn, has been expended upon the preparation and treat- 
ment of the filter paper to render it practically indestruc- 
tible, and the process has been fully covered by patents in 
all countries. The filter pack units, of which there are 
thirty-seven, are each formed of about 10,000 separate 
paper washers, which are strung on a square rod, and held 


Stream-line 


under test—see Fig. 1—the pressure is exerted by six 
springs, arranged on guides, which pass through lugs 
attached to the inner side of the container. 
arrangement the filter packs are pressed between the 
bottom washers on the supporting rods and the top plate, 
so that by removing the top cover the filtering units may 
be lifted out. Another method of supporting the filter 
packs, in which individual springs are employed, is illus- 
trated in Fig. 2. The view referred to shows clearly the 
square supporting rods, which allow the filtered oil to 
pass upwards between the inside diameter of the filter 
paper washers, and the squared shank of the supporting 
rods. As shown, the filter packs are immersed in the oil 
which is to be treated, and a steam heating coil is fitted 
in the body of the filter. The top cover of the filter is 


With this | 


tests the oil temperature was maintained at about 200 ci 
Fah. by the heating coil. 

Some Test Results.The oil which was filtered in ov 
presence of erank oil from a Rusto: 
Hornsby oil engine of 140 brake horse-power. It was da: 
and opaque, and when an incandescent lamp was plac: 
in a 3in. heater filled with the used unfiltered oil, no ligh; 
was transmitted through it. After filtration the same « 
was quite transparent, and when submitted to the 
test it showed a bright reddish glow in remarkable co: 
trast to the unfiltered oil. The spot test made by droppi: 
a spot of the oil on a filter paper also indicated that 1 
visible particles of carbon were present in the filtered o 

It is claimed that although all particles*of carbon a: 
removed by the stream-line filter, the lubricating qualit i: 


consisted case 











FIG. 3 GENERAL ARRANGEMENT OF 


connected with a vacuum pump, and is exhausted to about 
a 26in. vacuum, which gives sufficient pressure to allow 
the filtered oil to pass freely into the upper cover. After 
the plant has been running for some time, a dense carbon 
deposit forms on the extreme edges of the filter paper 
sheets, which, after draining off the filter, can be quickly 
removed by subjecting the previously exhausted 
to a compressed air pressure of about 20 lb. per square 


space 


inch. Such a reversed pressure causes the carbon deposit 
to flake off the outside of the filter pack and it then falls 
into the receiving cone and is ejected from the filter through 
the sludge cock. In general practice, cleaning takes place 
after an eight to twelve hours’ run, which depends on the 
duty the filter has to perform. When the edges of the filter 
paper dises are freed from the carbon deposit, their filter- 
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FIG. 2—FILTER WITH PACKS WITHDRAWN 


ing capacity is practically as good as new. We inspected 
some dises which had been subjected to a long-endurance 
test, and it was found that the black carbon particles had 
not penetrated beyond the extreme edge of the paper, and 
the surface between the individual sheets remained quite 
white and clean. Tllustration Fig. 3 shows the large size 
of filter, with a capacity of 25 to 30 gallons per hour, or 
720 gallons per twenty-four-hour day, with its two 
galvanised steel filtered oil receiving tanks. These tanks, 
it will be noted, are fitted with vacuum and drain con- 
nections, and with oil level gauges and draw-off cocks. 
The filter itself, which is also made of galvanised steel, 
stands on a firm base, and is furnished with inlet and drain 
cocks, steam connections, vacuum and air pressure con- 
nections. At the bottom of the filter the slhidge discharge 
cock will be noted. A thermometer and a pressure gauge 





together by spring pressure, In the apparatus we saw 


are also part of the standard equipment, During the 





A 720-GALLON FILTER EQUIPMENT 


of the oil are not in any way interfered with, and the 
viscosity of the filtered oil is higher than that of both the 
original and the unfiltered samples. In support of this 
important claim, some test figures taken from a report by 
Mr. F. Esling, a petroleum technologist, may be given 
The accompanying table gives the specific gravity of th: 
the unfiltered and the filtered oil and the 
viscosity of the various samples in seconds Redwood, at 
and 140 deg. Fah 

Specific gravity 

and 
viscosity. 


new, used 


60 deg. 


Dirty 
used 


Filtered 
New used 
oil oil 
Specifie gravity at 

60 deg. Fah 
Viscosity (seconds 

Redwood), 

60 deg. Fah. 
At 140 deg. Fah 


O-O134 00-9176 00-9165 


at 
2424 
163 


2622 os 2723 
183 1834 

The colour of the new oil, tested by Mr. Esling, was light 
red, with a pronounced greenish florescence when viewed 
by reflected light. That of the used unfiltered oil was a 
dense black, and the sample was shown to contain a con 
siderable proportion of fine carbon particles which appeared 
to be in colloidal the oil. After filtering 
had taken place the used filtered oil was red in colour, but 
without florescence. It was, we learn, shown to be quite 
iree from colloidal carbon and it pessessed a brilliantly 
clear appearance. Its high viscosity may be noted from the 
figures above given. Filtering plants of the type we have 
deseribed are being built by the makers in three different 
The smallest plant provided with a simple 
ejector vacuum pump, and with a foot pump for cleaning 
the filter units, and the oil is heated either by steam or by a 
gasring. For the medium size of filter a belt-driven vacuum 
pump and air compressor are supplied, and similar pumps 
are used with the large 720-gallon unit illustrated in this 
article. 

In addition to the experimental work which has led up 
to the design of the special filtering apparatus we have 
described, other work has been done, with a view, we under 
stand, to developing special apparatus for the filtration 
treatment of oil fuels. Another field of application which 
would seem to promise far-reaching results is the use of a 
stream-line filter in circuit with the forced lubrication 
system of a motor car engine or an industrial oil engine. 
Interesting results may be expected in this direction, and 
the stream-line filter may be called upon to play an im 
portant part in the conserving of our lubricating and fuel 
oil supplies. 
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AMERICAN Socrery ror Testinc Marertats..—We have 
received from the American Society for Testing Materials, 
Philadelphia, Pa., a pamphlet, price 1-50 dollar, of A.S.T.M. 
Standards adopted in 1925, containing thirty-six revised or 
newly adopted standards of the Society. This pamphlet forms 
the first Supplement to the 1924 issue of the Society's triennial 
Book of Standards. The specifications of chief interest to our 
readers are those for Round and Grooved Hard-drawn Copper 
Trolley Wire; Seamless 30-70 Brass Condenser Tubes and 
Ferrule Stock; and Seamless Muntz Metal Condenser Tubes 
and Ferrule Stock. 

PLANT FoR Pumptine Sration.—-The office of the Commercial 
Secretary at Cairo reports that the Ministry of Public Works, 
Cairo, is inviting tenders for the supply and erection of two 
internal combustion pumping units and accessories, required 
for the second year’s working, 1927, on the gradual conversion 
of the Mex pumping station. Tenders for this contract will be 
received at Cairo, Egypt, up to noon on December Ist, 1925. 
Local representation is essential. United Kingdom firms in a 
position to offer British materials can obtain further particulars 
regarding this call for tenders on application to the Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W. 1, 
quoting reference A,X. 2429. 
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Railway Matters. 


\ meeting of the Central Wages Board for the railway 
industry has been fixed for Wednesday, October l4th. 


Ix celebration of the centenary of the opening of the 
Stockton- Darlington Railway, all the railway stations in 
Norway and the engines on all the main routes were 
decorated on Sunday, September 27th. 


‘Tue publication of the summary of the proceedings of 
the International Railway Congress, which was held in 
London from June 22nd to July Ist, has been delayed as 
a consequence of a strike which has been in progress in the 
Belgian printing trade since July 18th. 


In the matter of the numbering of the platforms, the 
former ‘South-Eastern’ and ** Brighton stations at 
Victoria are now regarded as one. The numbering begins 
on the east side in the former station, and what was No. 9 
in the ** Brighton ” station, is now No. 17. 


Tue Great Western Railway Company has made some 
very fine runs with the Ocean Mails Specials from Plymouth 
during the last year or so. But on Monday last, with pas 
sengers and mails off the Mauretania, a record was estab 
lished, as the special ran the 226 miles in 232 minutes. 


Wrrn reference to the statement which occurred on 
page 229 of our issue of August 28th, 1925, relative to the 
double manning of express locomotives on the French 
railways, we are now assured that the Nord Railway has 
no knowledge of any such order. It is considered in France 
that the presence of more than one engine-driver on a 
single locomotive would lead to considerable risk and 
danger owing to misunderstandings between the men. 


Tue Department of Overseas Trade has received infor- 
mation that an Agricultural and industrial Exhibition is 
to be heid in Cairo from February 20th to March 6th, 1926, 
under the patronage of H.M. the King of Egypt, and under 
the auspices of the Royal Agricultural Society of Egypt. 
The agricultural section will include all branches, and the 
groups in the industrial section will comprise engines and 
motors, agricultural implements and machinery, trans- 
porters for agricultural produce, and modern ty pes of farm 
buildings and methods of construction suitable for use 
in Egypt. 

THE main winter changes in the train services on the 
London, Midland and Scottish are that the 8.45 a.m. 
Euston to Manchester is withdrawn as between London 
and Rugby, and instead Manchester carriages will be 
attached to the 8.30 a.m. day Irish mail. The same 
economy will be effected by the 4 p.m. Euston to Liver 
pool taking carriages for Manchester instead of the 4.10 
p-m., which begins its journey at Rugby. On the Midlands 
section, the 12.5 p.m. from St. Pancras to Glasgow is 
withdrawn and that city will be served by the 11.45 a.m. 
to Edinburgh. 


In our issue of Sept. 4th we quoted some remarks on 
electrification in the address made on March 18th by the 
late Mr. Julius Kruttschnitt, who, at one time, was the 
chief engineer on the Southern Pacific Railroad. On the 
particular subject of his paper—-which was entitled “‘ The 
Engineer as a Railroad Executive "’"—Mr. Kruttschnitt 
said: ‘‘An examination of the personal records of the 
chairmen and presidents of the railroads of the United 
States shows that in 1922, out of 32 chairmen, 11 had risen 
from the engineering department, and out of 171 presidents, 
33 had come from the rank of engineers.” 


THE railwaymen’s celebration last Sunday of the Cen- 
tenary of the opening of the Stockton and Darlington Rail- 
way was a great success. Actually, the success was 
embarrassing, as fifty special trains had to be run, of which 
thirty-four left Liverpool alone, and 100,000 persons 
clamoured to enter Belle Vue Gardens, which will accom- 
modate only half that number. It was therefore decided 
to repeat the pageant on Wednesday, and the railway com- 
panies willingly agreed that their exhibits should remain 
over that day. Several of the chief officers of the London, 
Midland and Scottish Railway were present. Among 
those was Mr. H. G. Burgess, the general manager, who 
at a mass meeting in the evening said that the great gather- 
ing that day was a very happy omen of the good will and 
enthusiasm which animated all grades of railway employees 
inthe country. He did not believe that the railways were 

down and out.” They had had cycles of bad trade before 
and had recovered, and if they all did their part they would 
recover again. 

THE report to the Ministry of Transport by Major Hall 
on a collision between an arriving passenger train and 
an engine and wagon standing foul at Liverpool-street, 
soon after midnight of May 8th—9th, says that the accident 
was caused by an error on the part of the signalman, 
amounting, in the circumstances, to distinct negligence. 
The engine and wagon had to go to the electric light siding 
on the down suburban line, and had therefore to pass the 
advanced starting signal. That signal was controlled 
by the Sykes lock-and-block. There were instructions 
that before a train left for the electric light siding it must 
be offered to and accepted by Bishopsgate North box, but 
as that post was closed at the time the signalman con- 
sidered that the instructions did not apply. When the 
North box was closed, the lock-and-block control operated 
from Bishopsgate Middle box, but as the engine was not 
* put in block ” the signal was not lowered and the signal- 
man proposed to signal the engine forward by hand. 
Just as it was approaching the signal the signalman’s 
attention was diverted, and so he could not call it past, 
but he assumed that it had proceeded. When therefore the 
arriving train was offered, he accepted it and lowered his 
signals. Not until after, and then too late, did he look to 
see if the line was clear. Another instruction broken by 
the man was one to telephone to the siding to stop shunt- 
ing until the up érain had arrived.’ The man did so after 
accepting the other train. Had he done so before, and as 
ordered, his failure to obtain a reply might have made him 
wonder why. and so have revealed that the engine was 
still there. The presence of the engine and wagon would 
have held the arriving signals had track circuit been in 
operation. Tliat feature of the case is pointed out in the 
report, and Major Hall observes that * it may be hoped 
that track circuiting on a considerable scale will before 
long be installed jn this station.”’ 








Notes and Memoranda. 





Tur scheme of the Indian Government for the electrifica 
tion of the main line of the Great Indian Peninsula Kailway 
will involve the expenditure of £5,000,000. 


Aw oil tanker, of 12,300 tons, which has been ordered 
from Lithgow’'s, Ltd., of Port Glasgow, is to be fitted 
with triple-expansion engines, and will burn oil fuel. 
The speed is to be 114 knots. 


THE bells in the Town Steeple of Lanark, which are said 
to include the oldest bell in Europe, are being overhauled 
and rehung. The big bell is still in good condition, but the 
bearings are worn with age after over 700 years’ service. 


ACCORDING to the Morning Post, a scheme for forming.a 
combine to establish a platinum market in London is under 
discussion. The project has evidently been framed to 
meet the eventuality of considerable platinum output 
from South Africa. 


Pic iron production in the United States during August 
was 2,704,476 tons, against 2,664,024 in July and 1,887,145 
tons in August last vear. Steel ingot output was 3,424,034 
tons, against 3,087,590 tons in July and 2,552,891 toris 
in August last vear. 





Somer remarkable claims are made for a new kind of 
steel manufactured by a Swiss resident in Germany 
named Bosshardt. It is said to be 40 per cent. lighter and 
30 per cent. cheaper than ordinary steel, while it can be 
forged, welded and hardened with ease. 


A LONG towing job was finished on the 18th inst., when 
the Hull tug Seaman returned from escorting two shallow 
dranght river craft destined for Buenos Aires. One of the 
vessels was lost in the Bay of Biscay, but the other was 
delived. The voyage covered 6500 miles and occupied 
four months. 


Tse Bradford Corporation has obtained powers to 
extract 25 million gallons of water a day from the river 
Nidd. The amount is 8 million gallons greater than at 
present allowed, but no compensation water will be allowed 
to the riparian owners. The concession is equivalent to a 
saving of £1,500,000. 


Tue Prime Minister of Canada recently stated that his 
Government would shortly be calling for tenders for the 
construction of the steamships required under the trade 
agreement between Canada and the British West Indies. 
Mr. King did not state the exact number of ships, but the 
treaty entails the establishment of two separate fortuightly 
services between Canada and the West Indies. 


THE steamer Kenilworth, a vessel of 5096 gross tonnage, 
and 451lft. in length, arrived at Penarth Dock at 11.10 p.m. 
on September 21st, and commenced bunkering at No. 5 
tip at 6 a.m. on the following day. Bunkering operations 
were completed by 8.20 a.m. on the 23rd, and the vessel 
sailed at 10.45 a.m. on the same day. During this time 
1061 tons of bunkers were taken on board. The net loading 
time was 17 hours 20 minutes. 


AN aerial ropeway, having a total length of more than 
five miles, is in use by the Caracoles Tin Company, Bolivia, 
for transporting ore from the workings to the mill. The 
mine is situated on the upper eastern slope of the Andes 
Mountains near the headwaters of the Amazon River, at 
an altitude varying from 15,000ft. to 17,000ft. above sea- 
level, while the mill is in the valley below, at an altitude 
of between 11,000ft. and 12,000ft. 


A NEW and very interesting method for the production 
of hydrogen for ammonia synthesis is now being developed 
in America by the Phosphorus-Hydrogen Corporation at 
Niagara Falls, N.Y. According to the Chemical Trade 
Journal and Chemical Engineer, the process consists briefly 
in producing elemental phosphorus in an electric furnace 
from a charge consisting of phosphate rock, sand and coke, 
and then treating the phosphorus with steam in the pres- 
ence of a catalyst, thereby producing hydrogen and phos- 
phoric acid. The latter will be used in the manufacture 
of ammonium phosphate. 


Some months ago Mr. Lewis Evans, surveyor to the 
Blaenau Festiniog Council, discovered a system of making 
mortar from slate dust mixed with glutin. This mortar 
was spread on a road and granite macadam laid on top of 
it and rolled. The experiment was conducted on a narrow 
part of the main road in heavy rains. Five weeks’ heat 
followed, but the road stood the test well, and so satisfied 
Mr. Evans that further lengths of road are to be similarly 
treated at a cost of about 7d. per square yard. It is claimed 
that the new surface has special qualities of resilience and 
is more like hard rubber than a granite road. 


A REPORT from St. John’s, Newfoundland, refers to the 
negotiations which have been going on between the New- 
foundland Government and the directors of the British 
Empire Steel Corporation with a view to reducing the 
Government royalty on the export of iron ore from Beil 
Island. The company hopes that by means of this reduc- 
tion a greatly increased market may be found in Great 
Britain for this ore. The suggestion made is that on all 
ores exported to Great Britain there should be no royalty 
for the first three to five years, after which, if a market is 
established, the company suggests that the royalty should 
be 10 cents on the first million tons and 5 cents on the 
second million, but further tonnage should be free. 


Tue Australian Commonwealth Engineering Standards 
Association has come to the following decisions with respect 
to Australian standard pressures and frequencies :—(1) 
That 230 volts should be adopted as the standard pressure 
at consumers’ terminals ; (2) that the standard voltage for 
new and high and extra-high pressure systems and instal- 
lations shall be as follows ;—2200, 6600, 11,000, 22,000, 
33,000 44,000, 66,000, 88,000, 110,000, 132,000, but that 
2200 volts shall only be used in systems other than public 
supply systems, and where special circumstances warrant 
the adoption of a voltage lower than 6600. (3) That the 
standard frequency for alternating current supply shall be 
50 cycles, provided that a frequency of 25 cycles may be 
used for special industries, for which the advantages of 
the lower frequency obviously outweigh other considera 
thons 





Miscellanea. 


Tue oil storage facilities at Grangemouth are to be 
extended by the addition of tanks for motor spirits and 
burning oils. 


THe new shaft at Roskear, Cornwall, of the Doleoath 
tin-mining company, has met the first series of lodes at 
a depth of 1200ft. The shaft is dry. 


Tae Humber Conservancy Board proposes to expend 
£76,000 on improving the navigation of the upper reaches 
of the river near Goole, by means of training walls. 


Tue Joint Mersey Tunnel Committee has appointed 
Mr. Basil Mott, of Westminster, and Mr. J. A. Brodie, the 
Liverpool city engineer, as engineers of the scheme. 

Tue Chesterfield works of Bryan Donkin and Co. have 
been extended by the addition of three bays, 25ft. wide, 
to the valve department, and a two-storey pattern shop, 
160ft. by 60ft. 


Two bore-holes put down in Byram Park, near Castle- 
ford, Yorks., have shown that the West Yorkshire coal- 
field extends at least two miles further eastward than any 
of the existing workings. 


THE new pithead baths at Orgreave Colliery, near 
Sheffield, which have just been opened, are said to be the 
largest of their kind in the country. There are 120 baths, 
and the scheme has cost £14,500. 


A BEET sugar factory is to be put up at Cupar, Scotland, 
at a cost of about £300,000. The initial capacity is to be 
500 tons of beet a day; but the buildings are to be so 
arranged that the output can be doubled if necessary. 


A vern of quartz and pyrites, containing 13 per cent. 
of copper sulphide and four grains of gold per ton, is said 
to have been discovered in the Banenos District of Itaiy. 
The quantity of ore available is put at half a million tons. 


A wor.p’s record for motor cars has been established 
in Paris by an English Bentley car. It had a 3-litre, four 
cylinder engine and maintained an average speed of 95 
miles an hour for twenty-four hours. The previous record 
was 87.6 miles per hour by a French car. 


FIGURES supplied by the Automobile Association show 
that motor touring in Great Britain this year has increased 
by nearly 50 per cent. over last year. During the four 
summer months of 1924, 143,000 itineraries were issued 
by the A.A. touring department. For the same period 
this year the output was 203,000 itineraries, with an aggre 
gate mileage of nearly 76,000,000. 


ACCORDING to a recent announcement of the French 
Minister for War, great progress is being made with the 
construction of the Toulouse plant for the manufacture of 
synthetic ammonia. The hydrogen plant especially is 
making good progress. It is anticipated that by the middle 
of next year considerable quantities of ammonium sulphate 
will be available from the Toulouse national factory. 


APPLICATION is to be made for protection for the manu- 
facturers of wireless goods. According to the chairman of 
the National Association of Radio Manufacturers, no 
fewer than 2,000,000 pairs of headphones were sent into 
the British market last year from Germany, Austria, and 
France, at prices approximately 50 per cent. below the 
price at which British manufacturers can sell their own 
goods. 


Aw Agricultural and Industrial Exhibition is to be held 
in Cairo from February 20th to March 6th, 1926, under the 
suspices of the Royal Agricultural Society of Egypt. 
Groups in the Industrial Section will comprise engines 
and motors, agricultural implements and machinery, 
transport for agricultural produce, and modern types of 
farm buildings and methods of construction suitable for 
use in Egypt. 

THE accounts of the York Corporation for the year ended 
March 31st last show that a profit of £1200 was made on 
the trolley omnibuses, a profit of £710 on the petrol omni- 
buses, and a loss of £132 on the tramears. Thus trolley 
omnibuses have proved the most successful judged from a 
profit-making standpoint. The income from the trolley 
omnibus service was £3915, and the cost per vehicle mile 
amounted to 12. 68d. 


Tue Department of Overseas Trade announces that 
Mr. J. H. Henderson, H.M. Commercial Counsellor at 
Rome, and Mr. H. A. N. Bluett, H.M. Commercial Agent 
at Batavia, during their official visits to this country, will 
attend at the Department of Overseas Trade from October 
12th to 16th and October 5th to 16th respectively for the 
purpose of discussing with United Kingdom manufac 
turers and merchants questions relating to export trade. 


New broadcasting stations under construction are 
numerous and world-wide. It is reported that a large 
station is being built at Teheran, in Persia, and that six 
relay stations will eventually be linked with it. Milan’s 
new | }-kilowatt station is practically finished, and has been 
allotted a provisional wave length of 308m. The Kovno 
(Lithuania) station has been transmitting experimental 
broadcasts, and is expected to give a regular service 
shortly. 

Tue Greek Technical Commission entrusted with the 
examination of the tenders for the important electrical 
power works which are contemplated at Athens, rejected 
on September 25th the offers of the existing Greek com 
pany, and accepted with certain reservations those of the 
group consisting of the Power and Traction Finance Com 
pany, of London, in conjunction with the Greek National 
Bank and other banks. The proposals of this growp involve 
a loan of £2,000,000 under the Trade Facilities scheme 


Is our issues of August 14th and 21st we described and 
illustrated the new Harwich- Esbjerg motor mail and pas 
senger ship Parkeston. We are now able to state that the 
advantages of this new type of ship, as regards fuel 
economy, greater loading capacity, absence of coal dust 
and smoke, together with freedom from vibration, have 
proved so great that the United Steamship Company of 
Copenhagen has recently placed the order for a sister ship. 
The new vessel will be identical with the Parkeston in all 
respects, her engines being supplied by Burmeister and 
Wain, Ltd. It is expected that the new vessel will be 
ready for service early next vear, 
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“Nelsons” of the Navy. 


SPEAKING at the recent launch of H.M.S. Nelson, 
the First Lord of the Admiralty described her as 
the fourth man-of-war to bear that immortal 
name. But in that useful little volume, ‘ Man- 
of-War Names,” compiled by the late Marquis of 
Milford Haven, the Nelson, launched in 1876, is 
classed as the third ship to be so designated, and 
as another Nelson—‘t Lord Nelson ’’—was built 
in 1906, the present battleship would appear to 
be the fifth to commemorate our greatest naval 
hero. In our issue of Sept. 25 we commented on the 
circumstance that the earlier two “‘ Nelsons ”’ were 
both ships of exceptional types. Complete details 
of the present vessel have yet to be given out, but 
her characteristics are sufficiently known to stamp 
her as unique amongst the world’s fighting ships. 
It may therefore be of interest to glance back at 
her two immediate predecessors, each of which left 
an imprint upon subsequent naval design. 

The Nelson launched at Govan in 1876 was an 
armoured cruiser, though that classification did 
not receive official sanction till some years later. 
She and her sister, the Northampton, showed an 
improvement on the Shannon, built a few years 
before, the design of which was inspired by the 
Russian and French * belted cruisers © then coming 
into service. Vessels of this class were intended 
mainly for duty on the foreign stations. Their 
powers of attack and resistance, while not sufficient 
to put them on equal terms with a battleship, were 
such as to give them a decided advantage over the 
smaller ironclads and unarmoured cruising ships. 
Being swifter than the average battleship, they 
could avoid action with these stronger opponents. 
Originally evolved in Russia, the type was deve- 
loped by that country throughout the better part 
of forty years. According to the Controller of the 
Navy, the function of the ** Nelson ”’ class ** was not 
to take part in close engagements, but to roam over 
the seas and drive away those wasps—fast cruisers 
—which, we are told, are to be brought to bear upon 
us by stopping our trade and preying upon our com- 
merce.”’ Unfortunately the Nelson we are dealing 
with proved too slow to accomplish this duty. 
Designed by Sir Nathaniel Barnaby, she was an 
iron-built, zine-sheathed ship of 7630 tons dis- 





world which is likely to be of interest to engineers. 





placement. She had two sets of compound engines, 





developing in all 6640 indicated horse-power, the 
trial speed being slightly above 14 knots. The 
cylinders were in the vertical position, the Nelson 
being one of the first major ships to be so fitted. 
She was armoured on what, at a later period, was 
termed the “ all or nothing” system; that is to 
say, the vital parts were thickly plated over, leaving 
the less sensitive points open to the enemy’s shot. 
Of her twelve heavy M.L. guns, all mounted on the 
main deck, only four were behind armour. These 
were 18-ton pieces, one on either side forward and 
two at the stern. The eight 12-ton guns had no 
frontal protection, but were separated by lin. 
splinter screens. . An iron belt, 9in. thick and ft. 
deep, covered the water line amidships for a length 
of 180ft., terminating at each end in a transverse 
bulkhead of the same strength, so shaped as to 
form angle ports for the bow and stern chasers. 
A stout armoured deck was worked in from these 
bulkheads as far as the bow and stern respectively, 
the spaces forward and aft of the belt being well 
subdivided. Many new “ gadgets’ were intro 
duced into the ship, including a form of director 
control for the guns, which could be discharged 
simultaneously from a central position; and a 
telephone from the conning tower to the maintop, 
from which the fall of shot was ** spotted ” and 
changes of range communicated to the battery. 
The Nelson was a full-rigged ship, carrying 25,000 
square feet of plain sail. Such was the vessel 
which her designer, in an expansive moment, pro- 
nounced to be his ideal of ‘erusing fighting 
ship.” Though she did not escape criticism, the 
Nelson found favour with many naval officers as 
a sensible solution of the “‘ armour versus gun ” 
difficulty, which was in those days the bane of 
every naval constructor. It was the period of 
monster guns and exaggerated armour plate. 
Constructors and sea officers alike were smitten 
with a craze for mere bigness, and it was fortunate 
for the taxpayers that some of the most ambitious 
designs failed to win the approval of the Admiralty. 
Barnaby himself was not of that school, though he 
so far deferred to it as to plan the Inflexible, with 
her four 80-ton guns and her 24in. armour. If her 
commanding officer, Captain John Fisher—as he 
then was—had had his way, the country would 
have been saddled with a “ super-Inflexible ” 
with an armament of twice the weight, a ship that 
would have been as — a development in 
man-of-war design as the Great Eastern was in 
mercantile practice. Even now it is impossible 
to say with confidence whether the naval require- 
ments of that day would have been met more suit- 
ably by a few “ Inflexibles ” or a larger number of 
** Nelsons.”’ Barnaby took the latter view, and 
probably he was right. The Nelson, after years of 
useful if undistinguished service at home and 
abroad, spent a peaceful old age as a training ship 
at Portsmouth, where she remained until 1910. 
Vast changes had meanwhile taken place in the 
sphere of naval design, and the Nelson that was 
laid down at Jarrow in 1904 had little in common 
with the old vessel whose name she inherited. A 
detailed description of her was given by Mr. 
J. H. Narbeth in his paper on “Three Steps i 

Naval Construction,” read at the spring meeting 
of the Institution of Naval Architects in 1922. 
It was a condition of the design of the Nelson that 
she should be able to enter No. 9 dock at Chatham 
and No. 5 dock at Devonport. The first set a 
limit to the breadth, and the second to the length 
of the ship. A speed of 18 knots was laid down as 
essential. To conform with these requirements 
Sir Philip Watts adopted the bold expedient of 
making the sides of the vessel amidships straight 
and parallel to the batter of the entrance to the 
Chatham dock, and the bottom of the ship quite 
flat, thus making the midship section and the dis- 
placement as large as possible. The deadwood was 
cut away and a balanced rudder fitted. The 
result was completely satisfactory ; the ship had 
excellent manceuvring qualities, she made her 
speed with ease, and proved wonderfully steady 
and comfortable in a seaway. This Nelson was 
the first battleship designed to carry large supplies 
of oil fuel. She was also remarkable in having no 
navigating bridge. The idea was that the ship 
should be conned and worked at all times from‘the 
conning tower, which was made unusually large 
for this purpose. But since commanding officers 
raised objections to this arrangement, flying 
bridges were subsequently added. But the new 
battleship betrayed just as sharply the perennial 
conflict of tactical ideas which had found cruder 
expression in her predecessor. In the “ King 
Edward ”’ class, begun in 1902, the importance of 
heavier broadside fire was recognised to the extent 





of supplementing the main armament with four 
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ciple was carried a stage further by mounting no 
less than ten 9.2in. guns. The juxtaposition of 
two heavy calibres tended to complicate fire control, 
and it is not impossible that the design of the Nelson 
was a material factor in hastening the adoption of 
the one-calibre system, as exemplified in the 
Dreadnought. The latter, by the way, although 
laid down nearly twelve months afterwards, was 
completed more than a year in advance of the 
Nelson, the guns and mountings ordered for this 
ship and her sister, the Agamemnon, having been 
impounded for the Dreadnought. The Nelson's 
only rivals in her own class were the French 
** Dantons ” and the Japanese ‘* Satsumas,”’ which 
expressed the same tactical principles and suffered 
under the same disabilities. Theoretically the 
Nelson and Agamemnon were obsolete before they 
hoisted the pennant, since by that time the Dread- 
nought had revolutionised battleship design the 
world over; yet circumstances enabled them to 
perform valuable service for a long term of years. 
In the opening stages of the Great War they were 
used to stiffen the pre-Dreadnought squadrons 
forming the Navy’s second line, and their brilliant 
work in the Gallipoli campaign is a matter of 
history. 

While the latest Nelson is still something of a 
‘mystery ship,” it is no secret that her design is 
in some degree an experimental one, incorporating 
as it does the most advanced theories of gunnery 
and protection. A striking feature is the concen- 
tration of main armament in the forward part of 
the ship, where, presumably, massive armour pro- 
tection is given to the gun positions and maga- 
zines. The objection to this system is the absence 
of stern fire, a tactical drawback upon which pro- 
fessional critics are likely to fasten. Even when 
the ram was greatly in vogue, during the ‘seventies 
and ‘eighties, and bow discharge was regarded as 
being of paramount importance, the armament in 
most ships were so disposed as to command an all- 
round fire. The only exceptions to this rule were 
the small battleships Hero and Conqueror, built 
some forty years since. In the Victoria, which 
carried her pair of 111-ton guns in a forward turret, 
a 29-ton piece was mounted at the stern. The 
designers of the Nelson may argue that a ship 
intended to lead the battle line may safely dispense 
with stern fire, the more so as her consorts will be 
ships in which half the main armament can be 
trained astern. But this postulates a rigidity of 
formation which has rarely, if ever, been main- 
tained throughout the course of a fleet action. 
Thrice during critical phases of the Jutland battle 
was the whole German line swung round “ together,” 
the van thus becoming the rear, and vice versa, 
and it is now common knowledge that by these 
skilful manceuvres alone was the German fleet 
saved from destruction. Clearly, therefore, the 
Nelson’s apparent inability to use any of her big 
guns against a target bearing astern is a serious 
defect, and one that we hardly expect to see 
repeated in future battleships. But although a 
different arrangement of the guns may be pre- 
ferred for later vessels, the Nelson’s design in its 
broad features may well become the universal 
standard for capital ships, embodying as it does a 
wealth of practical war experience to which only 
the British naval authorities have full access. 


Heatless Combustion. 


ALTHOUGH many and varied explanations have 
been given to account for the missing pressure 
and temperature in internal combustion engines, 
decision as to the cause or causes of the pheno- 
menon is not yet sufficiently definite to render the 
suggestion of a new theory either presumptuous 
or superfluous. Just a year ago, it will be recalled, 


Professor W. T. David, of Leeds University, 
aroused hot discussion before the Institution of 
Mechanical Engineers by his paper on the subject, 
in which he endeavoured to show that the missing 
quantities—after allowing for the illusory loss 
introduced by the assumption of constant specific 
heat—were to be accounted for by the already 
familiar suggestion of delayed combustion. 
Chemical opinion strongly opposes this view, and 
maintains that combustion once begun is com- 
pleted practically instantaneously. Many phy- 
sicists are also in disagreement with it, arguing that 
what proportion of the missing quantities cannot 
he explained by variable specific heat is to be set 
down to the action of dissociation at the high 
temperatures reached by the exploding charge. 
The conception of delayed combustion or after 
burning is, when analysed to its fundamentals, 
difficult to understand, It is far from easy to 





is fully inflamed throughout its mass, but of which 
the combustion is still incomplete. As for the dis- 
sociation theory, the chief obstacle to its accept- 
ance would appear to be the experimentally deter- 
mined fact that very little dissociation occurs in a 
gaseous mixture until the temperature is well 
above that reached in the cylinders of internal 
combustion engines. As an alternative explana- 
tion, we would advance for discussion the sugges- 
tion that the combustion of a gaseous mixture in 
its earlier stages is an exothermic reaction, but 
that as the combustion proceeds and the tempera- 
ture of the charge rises, the reaction progressively 
loses its exothermic character, becomes thermally 
neutral, and if the conditions permit it finally 
endothermic. 

The facts of the subject sre not in dispute. In 
general terms it may be said that if a volume of 
gaseous mixture be exploded inside a closed vessel, 
the maximum observed pressure and temperature 
developed will be found to be round about only 
one-half what they ought to be, according to 
calculation from the known calorific value and 
specific heat of the mixture. Take, for example, 
a mixture showing on analysis 29 per cent. of 
carbon monoxide, 15 per cent. of oxygen, and 56 per 
cent. of nitrogen. Its calorific value is some 
55 Centigrade thermal units per cubic foot, and its 
specific heat about 0.17 of such units per pound. 
On combustion it ought therefore to reach a tem- 
perature of over 4000 deg. Cent., and a pressure of 
more than 200 lb. per square inch. Actually, its 
maximum temperature and pressure are not much 
more than half these values. Using various ratios 
of coal gas and air mixtures, Sir Dugald Clerk 
found that the actual temperatures and pressures 
generated on explosion ranged from 52 to 63 per 
cent. of the calculated values. A very consider- 
able allowance must, it seems certain, be made 
for the fact that in the evaluation of the calculated 
figures the specific heat of the mixtures is assumed 
to be constant at the value indicated by experi- 
ments at low temperatures, and that no recognition 
is made of the definitely established increase in 
specific heat with rise of temperature. But when 
such allowance is made on a liberal scale, quite 
half the discrepancy between the calculated and 
the observed temperatures and pressures still 
remains unexplained. The suggestion we make is 
that this residual discrepancy—amounting to 
something of the order of 500 deg. Cent. on the 
temperature side and 25 lb. per square inch on the 
pressure—may be rationally explained by assum- 
ing that the combustion when the temperature 
reaches a certain level ceases to be exothermic, 
becomes neutral and, finally, possibly, endothermic. 
Such a change in the thermal characteristics of 
chemical reactions is already well known in certain 
instances. According to Dr. J. W. Mellor, the 
action of hydrogen on carbon dioxide, producing 
carbon monoxide and water, proceeds exothermally 
until a temperature of 2830 deg. Cent. absolute is 
reached. At or about this temperature the reactions 
take place without either the liberation or absorp- 
tion of heat, while above it the reaction becomes 
endothermic—that is to say, heat is actually 
absorbed. The formation of silicon hexachloride, 
according to the same authority, exhibits a similar 
change in its heat aspects as the temperature at 
which the reaction takes place rises. The formation 
of the sulphide, iodide and peroxide of hydrogen, 
of ozone and of silver oxide, provide illustrations 
of endothermic reactions, which become exothermic 
after passing through thermally neutral points at 
certain temperatures which are specific to each 
reaction. Some doubt may be expressed whether a 
reaction, such as the combustion of carbon or a 
carbon compound, which involves the oxidation of 
any element, can exhibit such a change in its 
thermal characteristics, although the inclusion of 
silver oxide in the list suggests that an oxidising 
reaction is not necessarily exempt from the pheno- 
menon. If we may assume that oxidation pro- 
cesses are not to be numbered as exceptions, we 
can picture the events taking place during the 
combustion of a gaseous mixture inside a closed 
vessel as being somewhat as follows :—On the 
initiation of ignition, the combustion takes place 
exothermically with a vigorous release of heat. 
The temperature of the mixture begins to rise,-and 
the reaction continues with a gradually lessening 
release of heat. Eventually, the neutral point is 
reached at which the combustion, or oxidation, 
while it may continue, does so without farther 
evolution of heat. As no access of heat is now 
experienced, the temperature of the charge cannot 
rise beyond the neutral point. Radiation and other 
heat losses set in and cool the charge, but with a 





fall in temperature exothermic conditions are 
restored and combustion.with the evolution of heat 
re-commences and continues until the neutral 
point is again reached. This process continues in 
minute cycles until the fuel is completely oxidised 
Viewed externally, the effect would be that the 
temperature of the charge would show a rise up to 
some definite value, the neutral point, at whicl it 
waquid remain stationary for a period and then fall 
under the final influence of the heat losses. 
pressure would naturally follow the temperature 
If this theory could be established, it would explain 
the phenomenon of the missing temperature and 
pressure. The highest temperature—and wit} it 
the highest pressure—would be not that due to 
the calorific value and specific heat of the charye 
but the temperature and pressure corresponding to 
the neutral point. The conception here involved 
of combustion without the evolution of heat may 
seem startling. It is, however, simply a matter of 
the familiar association of words, for combustion 
properly regarded from the chemical standpoint 
is merely a particular name applied to the oxida 
tion of matter. 

At first sight it seems easy to defeat the theory 
we have expounded. If the temperature attained 
by a gaseous mixture when exploded in a closed 
vessel is limited by the neutral point, so, too, it 
may be argued, must be the temperature in tl« 
calorimeter during the test for the calorific vali 
on which the establishment of the discrepancy 
depends. Were such the case, no discrepancy 
would be noticeable, for the calorific value would 
be returned as the heat evolved during the exo 
thermic period of the combustion of the fuel in th: 
calorimeter. If, however, the calorimeter is of ‘|. 
flow type—as it nearly always is in the case of « 
gaseous fuel and as it frequently is in the case of « 
liquid fuel—it seems quite certain that the heat is 
extracted by the flowing water at such a rate that 
the combustion of the fuel proceeds throughout at a 
temperature well below the neutral point. In othe: 
forms of calorimeter, such as William Thomson s 
the products escape from the combustion space and 
bubble upwards through the water in the surround 
ing vessel. Here, again, the combustion may take 
place at temperatures well below the neutral point 
In the bomb type of calorimeter, used largely 
for solid fuels, the products are retained inside th: 
explosion vessel. The cooling arrangements are 
however, very efficient, and, moreover, the com 
bustion is carried out in the presence of a large 
excess of oxygen and frequently with some water 
inside the vessel. It is therefore unlikely that the 
temperature of the charge can rise as high as it 
does in the cylinder of an internal combustion 
engine, and that the calorific value can be affected 
by heatless combustion at the neutral point. We 
do not claim more for the theory we have advanced 
than that it provides a rational explanation 
of the missing pressure and temperature in 
internal combustion engines. It is possible that 
on close analysis it will be fouhd merely to be an 
alternative form of words for the dissociation 
theory. It is, however, founded on the established 
results of thermu-chemical research, and, if sub 
stantiated as independent, it would seem to carry 
with it certain important practical deductions 
We would therefore commend it to the considera- 
tion of the many engineers, chemists and physicists 
who have studied and debated the interesting 
phenomenon which it seeks to explain. 


The 





London Water. 


Few annual reports equal in interest those that 
are made by the Director of Water Examination of 
the Metropolitan Water Board. The subject is one of 
very human interest, for it is now known that there is 
no greater enemy of public health than contaminated 
water, and because every good Londoner takes a 
personal pride in the purity of the metropolitan supply. 
But these causes alone would not be sufficient to give 
that interest to the reports which is felt by all who 
read them. Something more is needed. It is to be 
found in the contagious enthusiasm which Sir Alex 
ander Houston brings to his work, an enthusiasm 
which is shared by his staff, whose “loyalty and 
altruism” he gracefully acknowledges in the report 
before us. His words are worth quoting, if for no 
other reason because they exhibit that spirit which 
inspires all great workers. He has been speaking of 
the difficulties introduced by the construction of a 
huge concrete conduit—-for the Middleton works 
in a trench alongside the Staines aqueduct and the 
pumping of turbid and possibly contaminated sub- 
soil water into the aqueduct. ‘ This meant,” he 
writes, ‘‘ that the whole problem of taste prevention 
and successful sterilisation had to be re-faced to meet 
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the completely altered conditions. The results have 
heen successful, but only at the cost of unceasing 
ivilance and careful forethought. The writer wel 
comes, In @ sense, these new problems, because they 
cannot be solved without graining fresh knowledge 
ul experience, but they inevitably throw heavy 
udens on the members of his staff, lightened for 
mately by those feelings of loyalty and altruism 
hich all leal assistants possess, but which the writer 
thinks glow with a special fervour in the case of the 
ater examination department. 
though used in connection with the Thames chlorina- 
m treatment, apply equally to all phases of work, 
ul include those who, whilst performing humbler 
sks, are none the less regarded as important links 
the work of water examination.” Whilst a spirit 
that kind inspires the Director and his staff, the 
nnual reports on the Chemical and Bacteriological 
Examination of London Waters will always: present 


These words, 


ttractive reading. 
In the current report—for the twelve months which 
nded on March 25th last--a very useful feature has 
en introduced. In the fifteenth report a summary 
as given of all the work carried out by the Water 
Examination Department up to the end of March, 
1921, and in the present volume similar summaries 
e given for the following three years, thet is to say 


he sixteenth, seventeenth and eighteenth reports, 


well as a fuller summary of the contents of the | 


present, or nineteenth, report 


SALMON IN THE THAMES 


In this summary Sir Alexender has permitted 

mself a freedom which would hardly be fitting in 
the body of the report, where precise scientific state 
ments are called for, and where the imagination.must 
he restrained As an example, let us quote m its 
entirety the summary of Section XI\ The subject 

of interest to river lovers as much as to river 
drinkers 

The Condition of the River Thames as regards 

Liissolved Oxygen This is a matter which concerns 
the Water Board, Thames Conservancy, those who 
cherish the amenities of the river and all fishermen 
a& patient and lovable race of men. The river at 
Hampton is well aerated at all seasons of the year, as 
judged by these experiments. The converse is true, 
as we all know, in the lower reaches 

‘It may be true that weirs and locks and many 
other things are adverse factors as regards spawning 
grounds, but it is impossible to deny unequivocally 
that the Thames is still a salmon river in a potential 
sense, so far as the upper reaches are concerned. 
If this hypothesis be granted, al! fishermen know the 
corollary. Introduce salmon fry into the upper 
Thames, transport the smolts on the magic carpet 
liquid in their case) of the Arabian Nights to the 
outer estuary of the Thames, and the great majority 
returning eventually as salmon would infallibly 
struggle to return to the home of their upbringing. 
Imagine, again, the liquid magic carpet of our dreams 
used for their conveyance from the outer Thames 
estuary to above Teddington Weir, and the upper 
Thames would once more be peopled with the noblest 
of fish. 

What the writer really wants to suggest is this 
If it were possible, even temporarily, to purify the 
tidal portion of the Thames during the descent of the 
smolts and ascent of the salmon, there is nothing in 
the state of the upper river to render salmon life 
impracticable, and, further, assuming the possibility 
of this dream ever being fulfilled, the habits and 
instinets of the salmon tribe are such that the intro 
duction of their ova into the upper Thames would 
lead to the chain of events which has been visualised. 
Surely this is not the * baseless fabric of a vision.’ 

* Between Teddington Weir and the outer estuary 
of the Thames a great gulf is fixed, and it is outside the 
province of the writer to deal with such matters. 

“It may be said that the presence of salmon in the 
upper Thames has no concern with the Water Board. 
Thet, however, is surely not true, such an event would 
be of immense sentimental value in relation to the 
faith of water consumers in the safety of the river 
Thames as the main source of water supply to London, 
and a stimulus to those concerned with its purifica- 
tion. 

Sir Alexander conjures up for us a very pleasant 
Vision, and at the same time gives it a scientific turn. 
What better evidence of the purity 
the cleanliness, for do not salmon ascend the Tyne ? 
—of the water of London river could we ask for than 
the presence of salmon once more under the arches of 
London Bridge ? May it come to pass in our day ! 

As a matter of fact, the Thames at times carries 


not necessarily 


a large burden of suspended solids, measured at 
Teddington. For instance, during the week June 
2nd-8th, 1924, over 4 ewt. of suspended matter were 
carried in one million gallons of raw Thames water, 
and of that matter 3-4 cwt. was non-volatile. In 
times of flood the non-volatile solids increase not only 
actually, but relatively to the total suspended solids. 
That the figures given above do not represent the 
average burden may be seen from the following figures : 

During twelve weeks, the total solids were less 
than 100; during sixteen weeks, between 100 and 
200; during twelve weeks, between 200 and 300; 
during ten weeks, between 300 and 400; and during 
two weeks, between 400 and 500 pounds per million 


CHLORINATION. 


Sir Alexander devotes, as usual, a great deal of 
attention to chlorination, and we find the first three 
sections of the present report given up to that subject. 
During the eight years that chlorination has been in 
use, about 76 million gallons have been treated daily, 
and yet not a single complaint has been made as 
regards taste. But continual vigilance is required to 
maintain this high standard, and in the past year 
cireumstances arose which caused the staff con- 
siderable anxiety. A deep trench had to be dug 
beside the Staines aqueduct, to allow of the con- 
struction of the reinforced concrete culvert destined 
to convey water from the Littleton reservoir to the 
filters at Kempton Park end Hampton—see THe 
ENGINEER, June 19th and 26th, 1925. In order to 
keep the trench free from subsoil water, pumping 
operations hed to be continuously carried out, and 
although some of this water was pumped clear of the 
aqueduct, a large proportion of it had to be admitted 
into the aqueduct. This fact naturally called for 
special examination. The water was often very turbid, 
and effective filtering could not be done. Bacterio- 
logical examination of no less than 192 samples was 
fairly satisfactory, but some of the samples yielded 
doubtful results, and, regulations to the contrary, 
a danger of human pollution existed. Now, chlorina 
tion tekes place et Staines, and if the cose of chlorine 





| had been increased, danger would have been removed, 
but another trouble might have arisen, for there wes 
| the evident risk that the water would taste of chlorine. 
There was only one safe way out of the difficulty, 
and it was to install a chlorine plant below all the 
points--with one exception—-where subsoil water 
was being pumped into the aqueduct. A new plant 
was therefore set up about 100 yards above the side 
cut conveying equeduct water to the Sunbury works. 
It was not started till January 23rd last, and pending 
its completion the dose at Steines was kept as high as 
possible, and, so far as Kempton Park works were 
concerned, the aqueduct water was passed through 
the reservoir there before sand filtration. Of course, 
when the new chlorination plant was started the old 
plant at Staines was shut down. It is satisfactory to 
know that these precautions were effective, and that 
no complaints of taste were received. 

The taste of chlorinated waters is a question of 
vital interest to waterworks authorities all over the 
world. During the year the subject was investigated 
anew, and Section IIL. shows in detail the results of 
a great deal of work. Adam's interesting obser- 
vations on the effect of atmospheric pollutions as 
factors in causing the teste of chlorinated waters were 
confirmed, and extended, and Sir Alexander remarks 
that ‘‘ it looks as if the * bogey’ of taste will, before 
long, largely be eliminated. At the same time, the 
more work that is done on the subject, the greater 
becomes the realisation that we have still much to 
learn, and so a feeling of humility should accompany 
our optimistic dreams as regards the future.” 

New River WATER. 

Whilst Thames water was giving rise to anxiety from 
the causes which have been indicated above, the New 
River water was giving trouble on its own account, 
owing to exceptionally heavy rains during November, 
December and January. Sir Alexander divides the 
whole year into three periods, namely, from April 
30th to June 22nd, 1924; from July 15th to October 
2nd, 1924: and from October 23rd, 1924, to March 
Sist, 1925 rhe first period showed marked deteriora- 
tion of the river water owing to abnormal rains during 
April, end the treatment was continued for fifty-two 
days, until, indeed, the river had reverted to its 
normal state; incidentally, it probably helped in 
keeping in abeyance the development of algal and 
other growths in the Hornsey and Stoke Newington 
reservoirs. The second period of the treatment had 
relation to the following’ circumstance. News 
reached the Department in July that there was an 
epidemic at one of the towns, the sewage effluent of 
which drains into the upper river Lee above the New 
River “‘ intake’ at Hertford. No doubt the danger 
of infection was remote, but it is impossible to be too 
careful in matters of this sort, and it was a fortunate 
circumstance that the Board already possessed a 
chlorination plant ready to be put into commission 
at a moment’s notice. The three winter months do 
not call for special mention, although the rainfall at 
Camden-square for November and. December, 1924, 
and January, 1925, totalled 7-69in., and the average 
colour of the New River water reached the excep- 
tional figure of 114. The general results for 1924-5, 
although not quite up to those of the preceding year, 
are decidedly good, for, by skilfully contriving the 
doses of chlorine and permanganate, no taste troubles 
arose, and the water as delivered to consumers reached, 
all things considered, a wonderful standard. 

PREFILTRATION WATERS. 

In Section VI. of the report Prefiltration Waters 
are discussed. Sir Alexander summarises the work 
of the year as follows : 

* When the great reservoir at Littleton is completed 
and put into use the Board’s Thames storage capacity 
will be doubled and the total storage accommodation 
increased by 50 per cent. Apart from questions of 
quantity and provision for periods of drought, the 


incalculable value. If, in imagination, all the Board's 
reservoirs were merged into one, we should picture 
to ourselves a vast lake supplying pure water to 
nearly 7 million consumers, and the imperfections 
of the sources of supply would almost be forgotten. 
The writer does not wish to appear to gloss over the 
contaminations of the Thames, Lee and New River, 
but it is well to remember that between these rivers 
and the filter beds there lies a volume of water so 
vast that when the reservoir at Littleton is filled it 
would, in the aggregate, supply the whole world 
with a gallon of water per head for three days. It 
is perfectly true that the storage is unequal, but there 
are ways of overcoming these difficulties, and the 
chlorination of the New River is an example of what 
may be done to overcome obstacles in an economical 
and efficient manner. The sustained examination of 
the pre-filtration waters is assuredly the best way of 
feeling the pulse of London’s safety as regards water 
supply. The examination of the finally filtered water 
might seem to be the all-important factor, but there 
are 172 filter beds, most of them in active operation 
continuously, to be taken into consideration, yielding 
each on the average over a million gallons a day. 
How can it be hoped to sample adequately this vast 
volume of water flowing constantly into supply ? 
The answer is that the task is well-nigh impossible 
by direct means, but the solution of the problem lies 
in the examination of the pre-filtration waters. The 
loss of vitality of pathogenic microbes has been care 

fully correlated with certain physical, chemical and 
bacteriological changes which occur in river water as 
a result of adequate storage, and so it comes about that 

by the analyses of the pre-filtration waters it is possible 
to deduce a margin of safety previous to filtration. 
The chemical results, in this connection, are of real 
value. It is not merely a question of percentage 
improvement, but an alteration of ratios ; thus the 
ammoniacal nitrogen, turbidity and colour tests 
show greater reductions than the albuminoid nitrogen 
and permanganate tests. It takes time to bring about 

these changes, and all bacteriologists know the pro 

found influence of time in destroying the vitality of 
pathogenic bacteria.” 


MISCELLANEOUS. 


In Section XVI., which is headed ** Miscellaneous,” 
interesting results of the examination of three samples 
of water which were placed in jars in 1878 are given. 
The water represents the raw river Thames water at 
Hampton in March and April of the year named. 
The number of bacteria was almost negligible, 
only at most 2 in gelatine, as compared with 2000 
or so for raw water taken in April of this year. This, 
we presume, does not indicate that the water was so 
much purer in days gone by than now, but that the 
bacteria had died and disintegrated during their long 
imprisonment. 

The report is accompanied by the usual array of 
tables and diagrams, whilst several plates of very 
human interest are produced from photographs and 
films. One of these shows an expert tester at work, 
and we quote Sir Alexander's characteristic note 
upon it: 

* The tasting of waters is a very important part of 
the Board's work, and the post is a difficult one to fill. 
A highly sensitive palate is obviously necessary, but 
other qualities are required es well. Those who hedge 
their answers with all sorts of qualifications and 
reservations, so that they may appear to be right 
even when they are really wrong, are useless. It is 
possible to be definite without being dogmatic, and 
when the occasion really demands it, a frank admission 
of doubt may be all that is required. A memory for 
past and particular tastes is most useful.” 

During the year foreign health officers from Den 
mark, Esthonia, France, Germany, Greece, Holland, 
Italy, Jugo-Slavia, Norway, Poland, Russia, the 
United States and Canada visited the Metropolitan 
Water Board, under the auspices of the League of 
Nations. The films to which we have referred were 
exhibited by Sir Alexander Houston on that occasion. 
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Association of Special Libraries. 


CONFERENCE AT OXFORD. 


An excellent attendance secured for the second 
conference of the Association of Special Libraries and 
Bureaux, which was held at Balliol College, 


The 


was 


Information 
Oxford, from September 25th to September 28th. 


delegates included representatives of over 200 organisa- | 


scientific institutions and technical 
research laboratories and large libraries. 
Belgium, Holland, Germany, and the United States 
were represented as well as the League of Nations. 

The main objects of the Association are to facilitate 
the co-ordination of all information 
for scientific, technical, commercial and public purposes, 
and it is believed that, as experience in the United States 
an 


tions, ranging from 


Fometies to 


and sources of 


use 


has shown, very useful service can be rendered by 
association of the kind. Although only formed a year ago, 
the Committee of the Association has obtained the financial 
support of the Carnegie United Kingdom Trustees, and has 
made a beginning with the task of compiling a directory 
of special libraries and information bureaux in Great 
Britain. The hope of the founders of the Association is 
that it may become a national clearing house for sources 
of information on many subjects. 

Sir Arthur Steel-Maitland (Minister for Labour), who 
opened the conference, said the need for the Association 
was generally admitted, and work should assist in 
raising the standard of appreciation of scientific facts and 
research work to the level attained in Germany and the 
United States. In Great Britain interest in economic 
problems was general, but owing to the inability easily 
to reach sources of information the power of criticism was 


its 


only developed to a limited extent. 


IMPERIAL Sources OF INFORMATION, 

\ large field was covered by the papers, over thirty in 
number, submitted for discussion. The spheres of useful 
the library were reviewed from many 


different standpoints, Imperial, technical, industrial, and 


ness of special 
political 

rhe function of the Imperial Institute, as was shown in 
a contribution by Mr. H. J. Jeffery, is to promote the 
industrial and commercial utilisation of the raw materials 
Empire by exploratory and experimental work. 
library of the Institute, which contains some 40,000 
volumes, is the index to these activities, and it also includes 
the chief technical periodicals of foreign countries. Dr. 
P. Chalmers Mitchell attacked a wider field and gave an 
account of the work which is now in hand of compiling a 
world list of scientific periodicals. The first volume was 
published last July: the second and concluding volume, 
which is now in hand, will place at the disposal of the public 
an alphabetically arranged list of all periodicals publishing 
research and which have been in 
In Dr. Mitchell's opinion there is 
need for the establishment in Great Britain of a 
central library which should contain a copy of every 
periodical publishing the results of scientific research and 
where these publications would be available to indexors 


of the 
1 he 


screntific 
1900. 


the results of 


existence since 


urgent 


and abstractors for at least two vears. 
Libraries of limited character which are now available 





to research workers and others were described in a number 
of contributions. Mr. H. E. Potts gave an account of the 
patent libraries, and the library of the Instigution of Mech- 
anical Engineers was dealt with in a short paper by 
Brigadier-General Magnus Mowat, the Secretary of the 
Institution. This library, which contains about 20,000 
volumes, is, he showed, being more widely used than 
hitherto. In the vear 1924, as compared with 1919, the 
number of books lent was eight times as great, searches 
six times as great, and the writing of reviews, a special 
feature ten times as great. It was claimed that it has been 
possible at the same time to increase the quality of the 
service rendered to users of the library. 

TrRCHNICAL INTELLIGENCE. 


intelligence was dis 


His programme aims 


The co-ordination of technical 
cussed by Major W. E. Simnett. 
at the co-operation for the service of the engineering 
industries of the libraries of the Institution of Civil, 
Mechanical and Electrical Engineers, as well as those of 
the Institution of Naval Architects, Iron and Steel Insti- 
tute, and some smaller collections. The criticism is made 
that at the present time these libraries function in com 
pletely water-tight compartments, each institution 
endeavouring, with varying degrees of success, to cover 
in its library its own special field, and as much as possible 


| of neighbouring territory, but without any definite plan. 
| The Institution of Civil Engineers seeks indeed to cover 


the whole range of engineering science. Although the 
justice of this broad criticism could be questioned, there 
is much to be said in favour of bringing about a greater 
degree of co-ordination. Major Simnett is of opinion that 
it is a subject which should receive the earnest attention 
of the Engineering Joint Council as representing the prin- 
cipal engineering institutions, the Department of Scientific 
and Industrial Research, and possibly of associations in 
engineering. His definite suggestion is that a representa- 
tive body on the lines of the British Engineering Standards 
Association should be formed to undertake the co-ordina- 
tion of technical intelligence. He also advocates the 
formation by the four railway groups under the #gis of 
the Railway Clearing House of a central bureau of informa- 
tion and publicity on transport questions, 


TRANSLATION PROBLEMS. 


Some of the difficulties experienced in the translation 
of highly technical literature, with special reference to 
engineering terms, were described in a paper by Mr. H. I. 
The author dealt with the proposal to compile 
translators, and he showed that 


Lewenz. 


a classified register of 


| » . . . 
the qualifications required are of a character which can 


hardly ever be combined in a single person. First and fore- 
most he must be an expert in the subject with which he is 
dealing, and in that event he would probably be engaged 
in more remunerative employment. In the second place, 
the translator must have command of many languages. 
In practice it will often be necessary to have the work 
performed by two persons, one the technical expert and 
the other the linguist. Mr. Lewenz gave many examples 
of the difficulties which confront the translator. A 
ratchet and pawl, an armature, have various meanings in 
English, German, and French, and there are many con- 
fusing variations in the names of other machine parts. 
When it is a case of translating modern technical terms 


from or into an Oriental language another kind of problem 
the different which technical 
expressions are built up in such languages. A 
persons competent to undertake the work of 
would be very useful in any event, and it is hoped that 


arises, owing to wa\ in 
register of 


translation 


something may come of the proposal to make such a com 
pilation. 
Methods of library matter andl 
correspondence were dealt with, among others, by Mr 
L. S. Jast (Chief Librarian of Manchester) and Mr. N 
Borlase Matthews. The latter advocated the claims of the 
international decimal! system of classification and described 


a novel method of map indexing to facilitate the use of 


classifying and filing 


large-scale maps and plans. 

The impression left on the minds of 
present at Oxford is that the Association 
justified its existence, and that, apart from the usefulness 
of the formal proceedings, the conference was worth while 
from the point of view of bringing togé@ther a large number 
of experts, all interested in the same subject, but approach 
ing it from so many different angles 


those who were 


has alread, 





Large Turbine Pumps for 
Manchester. 


Tue public supply of hydraulic power was first com- 
menced by the Manchester Corporation in January, 1894. 
The first installation of generating plant consisted of 
triple-expansion steam driven pumps, capable of deliver- 
ing about 1400 gallons per minute. Within four years the 
demand had overtaken the capacity of the plant, and an 
additional pumping station of similar capacity had to be 
provided. <A third pumping station was brought into 
commission in July, 1909. The demand continued to 
extend, and had nearly reached the safe limit of the 
capacity of the three installations in 1919, when a slight 
falling off occurred, It only temporary, however, 
for in 1921 the demand again increased, and it became 
imperative to install more generating plant. In 1921 the 
chief engineer to the Manchester Corporation waterworks 
department, Mr. L. Holme Lewis, M. Inst.C.E., M.l1. 
Mech. E., decided to install a set of electric ally driven 
high-pressure turbine pumps, having a capacity of 
750 gallons per minute at 1120 Ib. This 
ran so satisfactorily that when further extension became 
necessary in 1924, another set of greater capacity was 
installed. It was supplied by Mather and Platt, Ltd., of 
Park Works, Manchester, and is pumping 1100 gallons per 
minute at 11201b. pressure at a speed of 1480 revolutions 
per minute, being thus the largest hydraulic pressure pump 
in operation in this country, and, it is believed, in the 
world. The original steam-driven installation has since 
been convertéd to run by electricity, and is employed during 
periods when the demand falls below the economical 
capacity of the turbine pumps. 

In choosing the turbine type of pump, consideration was 
given to the following points :—Turbine pumps run at 
high speed and can be direct coupled, as in this case, to 
high-speed electric motors ; the capital cost is relatively 
foundations only being 


was 


pressure. set 


low, simple and inexpensive 
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required, and the floor space is small ; walike reciprocating 
pumps, the turbine pump delivers water in an even stream, 
without pulsation, so that vibration and shock in the 
j,,draulic pressure pipe lines are avoided, with a reduction 
maintenance turbine pumps are largely self- 
regulating, supplying the demand without the need of 
any special attendance, and may run without an accumu- 
lator, although in the Manchester station the existing 
accumulators are naturally-in use. Moreover, since the 
ressure delivered by the pump is a function of the speed 
f the impellers, whatever the amount of water delivered 

the pump, the pressure does not suffer material varia 

n. Even if the delivery valve be completely closed, 

pressure does not rise, and since the pressure is due to 
the of water carried the 
pellers, the power taken is only that required to overcome 
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pressure only. The leakage pressure which accumulates 
in the clearance spaces on each side of the impellers is the 
same for each stage, but because single suction impellers 
are used, the area subjected to this pressure on the suction 
side of the impeller is less than the area subjected to this 
pressure on the other—or delivery—side. Hence, there is 
a thrust towards the suction end of the pump, equal to the 
difference of these two areas multiplied by the pressure in 
the clearance spaces and by the number of impellers on 
the pump. This thrust is supported by Mather and Platt’s 
automatic disc balancing device. To relieve this device 
from shocks due to fluctuations of load which occur in 
hydraulic service, a Michell thrust bearing is provided 
upon each pump, these bearings being cooled from the oil 
It be understood that the thrust 
is, however, taken principally by the automatic action of 


pressure service. must 





















































men and firemen, with separate dining-rooms, whilst 
amidships there are various store-rooms, a hospital, 
carpenters’ shop, &c., with rooms for waiters, electricians, 
cooks, apprentices right aft. 

The vessel is fitted with wireless telegraphy and refri- 
gerating machinery for the ship's provisions, with electric 
light throughout. A special feature is the complete ventila- 
tion system for use in the Tropics. 

The deck machinery includes a steam windlass, four 
steam winches, and steering gear of the Hele-Shaw type. 

The main propelling machinery consists of a single- 
screw installation of Swan, Hunter and Wigham Richard 
son's internal combustion engines of the “* Neptune 
two-cycle, single-acting port scavenging type, which engine 
has proved its reliability under severe sea-going conditions. 
The engine has eight cylinders, each 24in. diameter by 
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ELECTRICALLY DRIVEN TURBINE PUMPS FOR MANCHESTER HYDRAULIC POWER SUPPLY 


the churning effect of the impellers—a small fraction of 
the full load power. As the delivery valve is opened, the 
power taken increases until the pump is delivering more 
than its normal output, after which the power taken again 
declines. The driving motor cannot therefore be over 
loaded beyond a predetermined amount. 

The water used for the Manchester hydraulic power 
supply is mainly derived from bore-holes, because it is 
much cheaper than town water and cleaner than canal or 
It is raised from the holes by means of air 
lift plants. The three pumping stations are linked together 
by trunk mains, from which the power passes into the 
distributing mains. The aggregate length of trunk and 
distributing mains, which range in size from 3in. to Tin. 
in diameter, is nearly 33 miles, and the total quantity of 
water delivered into the distributing mains during the 
past year amounted to 420,000,000 gallons. The power is 
for operating passenger and goods lifts, cranes, 
presses, intensifiers, capstans, riveters, &c., and the total 
number of machines now working from the supply mains 
amounts to 2861, contained in 582 separate premises. 

The pumps, which are illustrated above are 
divided into vertical sections, held together by external 
bolts for ease of dismantling. Feet are provided on each 


river water. 


used 


new 


the * floating * balance disc. The balance water is returned 
to the suction side of the pump. 

Tests carried out with these pumps show an efficiency 
of 80 per cent. at full load, namely, 1100 gallons per minute 
at 1120 lb. pressure and 1480 revolutions per minute. 





THE MOTOR TANKER BRITISH PETROL. 


THE single-screw motor tank ship British Petrol, 
built and engined by Swan, Hunter and Wigham Richard- 
son, Ltd., of Neptune Works, Newcastle-on-Tyne, to the 
order of the British Tanker Company, Ltd., of London, 
recently completed a very successful trial trip off the 


| North-East Coast. 


middle body resting on the planed surface of the bed and | 
| stallation for dealing with the oil cargo is a very complete 


allowing each body to be drawn clear of the shaft without 
damage. The suction and delivery end covers and middle 
bodies are constructed of cast steel, and are so designed 
that the whole of the guide passages can be scraped and 
filed to template throughout their entire length. Renew- 
able neck bushes and neck rings are fitted into the middle 
bodies and partition plates respectively. The guide vanes 
on the high-velocity side are of special bronze. They are 
renewable and are securely fitted and fixed to the middle 
bodies and delivery end cover by a special method. The 
impellers, also of bronze, are of the single-suction enclosed 
type, carefully balanced to ensure vibrationless running, 
and each impeller is keyed and fitted to the shaft on its 
own individual key. The bearings of each pump are split, 
with split bushes of ample area of cast iron lined with white 
metal, scraped to an exact fit on the shaft. A ‘* Solovane ” 
centrifugal pump, made by the same firm, situated in the 
basement, circulates cooled oil to all bearings, the oil re- 
turning vid an overflow to the cooler. 

Glands are fitted at both ends of the main pump, and 
are provided with a water-sealing device to prevent ad- 
mission of air, since both stuffing-boxes are under suction 





The vessel is constructed for the carriage of oil in bulk. 
She is 454ft. in length, with a 57ft. beam, and has been 
designed in accordance with the highest classification 
in Lloyd’s Register to carry about 10,100 tons total dead- 
weight on a draught of 26ft. 8in. The oil cargo is carried 
in twenty hold tanks and ten summer tanks, and there is 
a hold forward for ordinary cargo. The machinery in- 


one, and it includes two cargo oil pumps, each designed 
to discharge 300 tons per hour, arranged in a main pump 
room, while a smaller pump room forward contains the 
ballast and the oil fuel pumps. Oil fuel for the engines is 
carried in a cross bunker, in the double bottom, both 
forward and aft, and also in settling tanks, the total 
capacity of the combined tanks being 740 tons. 

Accommodation is fitted amidships for the captain, 
officers and passengers. The captain's sitting-room, bed- 
room and bathroom are arranged on the upper bridge, 
and in the same deck-house are rooms for the wireless 
operators. On the flying bridge above this house there is 
the chart*‘room and Marconi room. A large dining saloon 
is arranged on the bridge deck, and near it on the same 
deck are a smoking-room and state-rooms for the deck 
officers, as well as four rooms and bathrooms fitted up for 
the accommodation of eight passengers. On the poop 
deck aft there is excellent accommodation for the engineer 
officers, which includes a mess-room and state-rooms, with 
bathrooms, &c. 

On the upper deck forward there are rooms for the sea- 





50in. stroke, with a total designed output of 3200 brake 
horse-power. 

In the ‘*‘ Neptune”’ type of oil engine, the builders 
have paid great attention to simplicity of design and 
accessibility of all parts, and the engine is so arranged that 
it can be operated by one man from a control station 
situated on the lawer platform. Amongst the more notice- 
able features of design, mention may be made of the 
separate scavenge air pumps, which are placed at the 
back of the engine, and are driven by means of levers 
from the main crossheads, as are also the circulating water 
pumps, bilge pumps and lubricating pump. 

Two marine type steam boilers are installed to supply 
steam to the steam.cargo oil pumps and certain of the 
engine-room auxiliaries, which are steam driven. As 
aforementioned, the steering gear is electrically driven, 
as also are those engine-room auxiliaries which are con- 
tinuously in use at sea, so that the ship may be said to 
be independent of steam for propulsive purposes. Elec 
tric power is supplied by two 60-kilowatt Metropolitan 
Vickers generators, driven direct by two 90 brake horse- 
power Atlas Diesel engines. Arrangements are provided 
whereby the main engine exhaust can be passed through 
the tubes of one of the boilers, and by this means it is 
possible to keep one boiler continually under steam ready 
for occasional steam demands, either for engine-room or 
deck use. 

On the trial trip the machinery, we learn, worked with 
entire satisfaction to all concerned. The owners were 
represented on the trial trip by Mr. J. J. McKenzie, the 
superintendent engineer, and Mr. G. F. Tweedy, managing 
director of the Neptune Works, represented the builders. 

The British Petrol is a sister ship to the British Motorist, 
which, it will be remembered, was completed about atyear 
ago by Swan, Hunter and Wigham Richardson, Ltd., 
and which has now made several satisfactory voyages to 


Abadan. 





In giving evidence at the inquest on a boy who was 
killed by the explosion of a gas cylinder under a dining 
car of the Great Western Railway, Mr. T. E. Evans, works 
manager at Swindon, said that although there were many 
thousands of these cylinders in use, this was the first defec- 
tive cylinder the company had ever had. 
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Vibration Caused by Traffic. 


By W. P. DIGBY. 

In the present consideration of this modern vibration 
problem, which is primarily due to the effects of fast heavy 
traffic, the writer eliminates any questions of vibration 


produced in the vehicle itself-——the discomfort, if any, of 


the driver and of the passengers on a road in bad order 


The latter, at any rate, have the remedy 
of chosing uncomfortable convevence or 
going by another route where the road surface is better. 
The property owner along the main road is less happily 


can be ignored 


less means of 


situated, and his annoyances start at daybreak and may 
Such annoyanves cover not only 
intermittent but damage his 
property Hence, he is indirectly concerned with the 
efficient maintenance of the road surface and the founda 
than with the axle-weicghts, and types of 
In the first plac e, the condition of the road surtace 
and the vehicle speed causes most concern They 
but it is possible to obtain comparative 


contimue after sunset. 


noe and vibration, to 


tions. no less 
tires 
pre sent 


many variables 


andl these records taken at different dates at 


the same place with the effect of the same type of vehicle 
will show marked differences from year 


records 


at similar speeds 
to year 

The writer's method of recording vibration is to employ 
a tiny mirror guided by a central mirror and floating in 
mercury. A beam of light is thrown upon and reflected 
from the mirror, and is focussed either upon a ground glass 
screen or upon a sensitised photographic plate. The cup 
containing the mirror and mercury has a glass cover 
This cover glass reflects part of the incident beam of light 
on to the screen or plate and gives a single spot on the 
ground sensitised plate. The whole indicator 
is quite small, and as it has the merit of portability. it 
can be quickly levelled and permanent comparative records 

but it does not record the frequency of the 
movement—other instruments are superior in 
that respect. On the other hand, it indicates the direction 
of the movement, and when once the variable factors have 
enumerated, comparisons can made over wide 
intervals of time, and positive deductions can be formu- 
ated when only one variable has changed. 

rhe photographic records, Nos. 1 to 6, which are repro 
duced herewith, were taken in two series with an interval 
of about eighteen months between the sets of observation 
Within the sixth floor offices where the observations were 
made, no change had taken place; the measurements 
were made on the same chair and at the same position. 
Judged from a sense of touch, the vibration was lessened 
on the earlier occasion the vibration when certain traftic 
was passing was perceptible ; on the latter occasion, it 
was, with the same class of traffic, imperceptible. The 
traftic roar was apparently unchanged. The only change 
of which the writer is aware 1s that immediately preceding 
the second set of tests, the road, an important West End 
thoroughfare, had been with foundations 
and surface, and was therefore in exceHent condition. 
Records Nos. 1 and 2 show the vibrati8n records, taken 

the office table with the road in bad and in 

order. Records Nos. 3 and 4 are similar records 
with the instrument on achair. Records Nos. 
taken during rare intervals of complete absence of visible 
moving traffic within fifty yards of the building. On look- 
ing closely at them a slight difference will be observed in 
favour of the later record. The minute movement shown 
may have been due to other more distant traffic. 

The remaining six records were all taken in a flat 
the West End, below which one of the electric railways 
runs Intermittent vibration was felt. but could not be 
connected with street traffic, as the block of flats is im a 
very quiet side road, and the flat at which the observations 
In addition 
to the perceptible vibration, which was not so severe as 
street traftic in there was the 
of rattling of ornaments, and 
balanced fell No attempt was made to 
synchronise the taking of the records with the arrival and 
departure of the trains at the adjacent station. The inter- 
mittent nature of the vibration and its accompanying 
noise, its duration and the time intervals, were all identical 
with those of proved of vibration 
caused by train traffic. 

Records Nos. 7, 8 and 9 were taken with the instrument 
placed on a leather stool. and Nos. 10, 11 and 12 with it 
on atable. The minor differences in the first three records 
may be due to differences in speed or weight of trains. 
In the second three records, No. 11, which differs from 
Nos. 10 and 12, may perhaps be ascribed to a possible 
accidental coincidence of two trains passing one another 
under the block of flats 

I'wo special points of interest may be mentioned ; they 
suggest a resonance phenomenon in this case. On one 
occasion when visual were made, but 
photographs were taken. a steady but high wind was 
blowing. The visual indications were much smaller, and 
the movement less perceptible. It is possible that the 
wind pressure altered the natural frequency of the build 
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obtained ; 
vibratory 


heen be 


re made new 


on surface 


good 


5 and 6 were 


in 


were made is at the end of a long courtyard. 


that due to other cases, 


accompaniment cons 


on edyve down. 


in character cases 


observations no 


ing. Recently, the writer was informed that the vibra 
tion and its accompaniments were scarcely perceptible. 
On advancing the surmise that it was perhaps a case of 
diminished susceptibility on the part of the occupier, the 
writer was informed that the change had not been gradual, 
but had been noticed directly a change had been made in 
the loading on the floor by substituting a heavier piano 
forte With this feasible explanation the 
writer it is consistent with known physical 
facts. 

Reviewing the cited, have in the first 
group of records evidence of change in amplitude of vibra. 
tion accompanying the reconstruction of the road surface 
It is therefore obvious that when any question arises as to 


another. 
content 


for 
is 
we 


two cases 


alleged nuisance within or alleged damaye due to street 
traffic that the condition of the road surface is, with the 
type and speed of vehicle an important factor, and that 
the conditions, whether good or bad of one year, are not 
It seems a reasonable 
faint vibration 
ceptible, but not a nuisance, alleviation may be secured 
by the selection and installation of a different 
furniture. This may appear at first sight to be cheaper 


necessarily correct a year later 


deduction that in cases where a is per 


class of 


the Kawarau River drains a group of streams, which h 
returned a phenomenal quantity of gold with the crud 
methods of working. 

The question may be asked, “* if you dam the river, 
are you going to do with the water ?"’ The explanatio: 
that the outlet of the lake, which has a water area of 
square miles, is only some 150 yards wide, and that 
banks on both sides are of considerable height. ‘I! 
banks are of granite, and there are outcroppings in 
middle of the outlet, of the same hard material. It is t! 
on the lip of the lake that the dam will be constructed 
that the water may be shut up in the lake. The sit 
illustrated in the accompanying engraving. 

The dam site was inspected by the Minister of Min 
his engineers, and also by the engineers of the Depart: 
of Public Works, and in conference with Mr. E. J. | 
A.O.S.M., the damming of the lake was pronounced t 
a feasible engineering operation. The structure is to } 
two abutments, nine piers and ten sluice openings, and 
sluices are being made by Ransomes and Rapier, Ltd 
many other similar sluice y 
The undertaking 
Mines the 


Ipswich, who have built 
for use in other parts of the world 


launched by the Dominion Minister of H 


VIBROMETER RECORDS OF THE VIBRATIONS OF BUILDING 


than buying the property outright There is, however. 
the psychological effect on the complainant ; 
that he has felt vibration it is almost impossible to persuade 
him that there has been any reduction in its amplitude 
Furthermore, if he that there has been such 
alleviation, the average jury—if the case goes to the courts 

may assess the damages at a lower figure. 
such a contingency 


once assured 


concedes 


To com 
plainants of a certain class, is hardly 


welcome. 


the Kawarau River in 


New Zealand. 


Damming 


A REVIVAL in gold mining is about to take place in the 
Province of Otago, in the South Island of New Zealand. 
This revival is to be made possible by the scheme of dam 
Lake Wakatipu, from which flows 


ming the outlet from 


blasting shot 


G. H. Andersom-—who fired the first 
November of last vear 

The idea Is, W hen the dam is « omple ted, to close the pat 
and to release the water periodically. In the winter, wh« 
the lake is low, the gates will be closed and the water stor: 
until the lake reaches summer level, when the water wil 
released. That it a workin 
period of about four months every winter, and under favour 


during which the bed of t! 


be will, is estimated, give 
able gonditions much longer, 
river is practically dry. 

The method of working the 
simply the old primitive one, ¢. 
eradle and dish. The river has 
divided into quarter mile sections, which have been allotted 
Each quarter mile concession entitles 
whole width of the river for a 


river will be, for a long tinw 
, with a pick and shove! 


been surveyed and sub 
simply in priority 
its holder to work 
length of a quarter of a 
volved is that the claim holders subscribe for the cost of the 
and all general costs, so that 


over the 
mile rhe general principle in 
dam maintenance, insurance . 
they come in on the ground floor 
but the company, which is building the dam, gets 20 per 


No premium Is ¢ harged 











SITE OF THE DAM 


the Kawarau River—which has been described as being 
“the richest gold-bearing river in the world The 
Kawarau River runs out of the lake over what is known as 
the Kawarau Falls, and winds its way through a rich gold 
bearing district, until it empties itself into the Clutha 
River, just at the town of Cromwell. Three miles from 
its source it is joined by the Shotover River, and further 
down by the rich Arrow River. Further down still, it is 
joined by the Nevis, then again by the Gentle Annie and 
the Roaring Meg. . 

The mention of these rivers would bring a smile to the 
face of any old Otago digger, when his memory carried 
him back to the days when Fox and McGregor won 50 Ib. 
of gold in two weeks, while another party in four weeks 
gathered 111 1b. of the metal, cradling in a single day 
109 oz. from the mouth of the Arrow. He would remember 
also the collection of 300 oz. in one day by Ellison and a 
native, called Hakaria Haeroa, from the surface shingle 
of the Shotover at Maori Point. In its thirty-two miles of 
journeying from Lake Wakatipu to the Clutha River, 


AT. LAKE WAKATIPU 


cent. of the gold when it is won, after the claim holders have 
deducted the amount of 15s. per day for wages for each 
workman on the claim. 

It is the intention of the company to dam the Shotover 
River as well, and when both rivers are controlled, it is 
anticipated that the Kawarau River, which is at present 
a great stream, will be nothing more than a mere creek. 

In this district in the early days most of the gold was 
secured by tin dish and cradle, and some, though not much, 
by dredgers which followed many years later, yet the bed of 
the river has practically never been touched. It is thought 
that there must be quantities of gold lying in the crevices 
and amongst the rocks and reefs in the river bed, waiting 
to be lifted when the water is held back by the dam. 
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Letters to the Editor. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ENGINE 





eRS AND SALESMANSHIP. 


' In your issue of September 25th I was specially interested 
he report of Mr. William Reavell’s address at the opening of 
winter session of the Portsmouth Municipal College, notably 
t paragraph commencing “There is ample scope ies 
netimes wonder if British engineers are as fully alive as they 
ild be to the advantage of employing engineer salesmen, or 
Mr. Reavell 


roughly trained as engineers and have selling ability. 


mereial engineers as prefers, men who are 


Che selling side has interested me greatly most of my engi 
ring life, exeept, say, the first seven or eight years, when I 
| the feeling so ably recorded by Mr. Reavell, that a designer 
apt to consider it infra dig. to sell. I soon saw the foolishness 
this attitude, and for a number of years was chief designer 
i representative to a moderate size of engineering firm, so that 
| obtained a very useful insight into the interwoven interests of 
t two departments, 
this the 


were 


moment I recognised 
this 


thing is more annoying to a director of a works than to be 


From great importance of 


ploying men for work who trained engineers. 


i by «@ representative, when he asks a question, that he will 
it. 
This being so, I decided as soon as 


ve to write to the works about The director being inter 
wed can do that himself. 
ible to make a start as a sales engineer, but many things, 
luding the war, made it necessary for me to postpone this 
in career for ten At last the opportunity 
The life 


varied and interesting, but I find that a really good 


Ange my years 


urred, which I seized, and have never regretted it. 
very 

ition is difficult to obtain, and as I say above, I am wondering 
hether British engineers are alive to the advantage to them 
ives of such men on their staff or recognise how much a customer 
ppreciates a representative who can discuss his engineering 
iblems intelligently and help with suggestions 
Personally I find that engineering firms are only too ready 
employ such men on @ purely commission basis, which savours 
heads I win, tails you lose 


much ot a policy, but are very 


willing to pay a reasonable salary, moderate commission and 
ssonable expenses 


\ithough the work is interesting, under these circumstances it 








arcely sufficiently remunerative, as the writer, notwithstand 

gy lis varied experience in important posts, has to admit 

\lthough it is no doubt encouraging to be told by directors 
at one ts the best salesman the have ever interviewed, as 

ss happened to the writer several occasions, it has not the 

ame value as a similar appreciation from one's own directors 
ul with it a due acknowledgment in the form of adequate 


emuneration for one's efforts. AURIGA 


September 28th 


SIR While I appreciate the advice given to young aspiring 
engineers who desire to enter the department of salesinanship, 


Mr 
cipal College, as reported in your issue of the 25th inst., may 


by William Reavell, in his address at the Portsmouth Muni 


| venture to offer a few observations on the subject 
There is a theory spread abroad that salesman are born, not 


made This may be conceit on the part of these “ masters of 


uivertising,” but I am inclined to agree with it in the sense that 


ome men are born with the qualities and characteristics which 


o to make a successful salesman, while others are not, or, at 


my rate, in a lesser degree A few of the latter may qualify 


by strong efforts to cultivate the necessary characteristics, but 


they will generally lag behind the man who is “ to the manner 


born These qualities are possessed in a greater or lesser degree 
by certain individuals in all stations of life, from the humble 
lew who sells cheap gimeracks on the market square to the 


uper-traveller who bestrides the world. Many a capable, clever 
engineer could not « ompete with either of these 

I believe it is also true that success in salesmanship is not 
dependent on similar qualities in each individual 


may be a personality of the type that appeals to most men, he 


necessarily 
<#lesman ; that is, he is not exactly a standardised type 
may possess those powers of diplomacy, perseverance and per 
suasion which can win customers, or his ability may rest upon 
<ome other characteristics—— not to forget the influence of social 
standing, inherited or acquired-——but given the necessary quali 
ties, he does not require a very profound technical knowledge 


beyond what is required to enable him to discuss the merits of 





his goods. Granted he may be all the better in possessing engi 


neering ability, and some there are, the blessed of the gods, who 
couple skill in both fields ; but Nature is not so lavish in her 
distribution of gifts to the ordinary run of humanity, from whom 
we must draw our salesmen and mechanics alike. 

Moral maxims may be helpful in so far as they are based upon 
experience, and not upon the idealistic prejudices of the moralist; 
but in salesmanship, a man’s natural ability is of vastly morc 
he can make his own maxims in accord 


importance Given this, 


ance with his experience, and | venture to suggest that it is not 


improbable that one of these would be, Sell your goods, by 

telling the truth if wou ean, but sell them a. 8: 
London, September 30th 

STEAM PRESSURES AND COMPOUND LOCOMOTIVES 
Sin,--In my letter on this subject, published in your issue 


dated September 18th, | ought to have mentioned that the 
figures given by me for the average and maximum age of the 
Midland Railway boilers, 13} and 19} years, respectively, applied 
only to passenger tender engines. _ Including the latter and all 
other classes of Midland locomotives, for the period 1886 to 
1896, the average life of the boilers was fifteen years, and the 
Here have of the 
influence on boiler longevity of the character of the work done 


maximum twenty-five. we an indication 
rather than the effect of the actual pressure carried. 

raking British railways as a whole, the average steam pres- 
sure employed at the present time is, in round figures, 180 Ib. 
per square 
recent engines have 200 Ib. pressure. 

I think that it may be generally conceded that since the late 
Mr. Dugald Drummond prepared his paper on 


inch. On the Southern Railway, however, some 


Progressive 
(Inst 
of C.E., 1897), our drivers have acquired a fuller technical know- 


High Pressures in Non-compound Locomotive Engines ” 
ledge of the working of their engines, and they are, therefore, 
more likely to make a better use of increases in pressure than 
was at one time probable. 


What exactly does Mr. Dauncey mean when he says (Sep- 





motives to-day 


tember 18th, page 204) that there is no justification whatever 
for the building of the Midland type three-cylinder compounds, 
and then goes on to remark that Sir Henry Fowler and his 
colleagues must, however, have good reasons for constructing 
them ? 

Whether the new compounds are in fact intended for working 
the heaviest L.M. and 8.R. passenger trains I know not, but it 
is to be remembered that this group now has a large number of 
+ 6-0's, of which as many as 205 are of the four-cylinder simple 


variety, viz., 130 L. and N.W. “ Claughton’s”’ and 75 of the 
L. and Y."’ class designed by Mr George Hughes, and all of 

these, presumably, were built for dealing with the weightier 

loads F. W. Brewer. 
Stevenage, Herts., September 26th 


SUPERHEAT AND HIGH PRESSURES 
Sin, In your issue of September 25th there appears a letter 
signed Steam Loco.,”’ suggesting that superheating will be 


come unnecessary with higher pressures on locomotive boilers 
Surely the writer has not given this question sufficient considera - 
tion. If higher pressure steam is properly used, expansively, it will 
become more than ever necessary to superheat so as to reduce 
initial condensation to a minimum. With the higher pressures 
and correspondingly increased steam temperatures the differ- 
ence between the temperature of the cylinder walls, which have 
been cooled during exhaust, and the incoming high pressure steam 
will be very much greater than exists to-day, with boilers working 
at about 200 lb. pressure, and if sufficient superheat is not added 
to the steam excessive initial condensation will result. 
that 


Furthermore, it proportionate 


to the amount of superheat added to the high pressure steam 


should be pointed out 
the economies will be as great as, if not more than, at present 
being obtained, the savings resulting not only by the elimina 
tion of initial condensation, but by the very great volumetric 
by superheating the high pressure steam 


increase obtained 


For instance, at 350 lb. absolute working pressure the volume 


of the saturated steam would be 1-33 cubic teet per pound, and 





if 200 deg. superheat be added to this, making a total temperature 


of 632 deg. Fah.—-quite an ordinary temperature used on loco- 
the volume would be 1-81 cubic feet per pound, 
With steam 


total temperature 


an increase of 35 per cent. over that of saturated 
at 600 lb. pressure with 200 deg. superheat 
687 deg. Fah 

It should, therefore, 
at least as advantageous in high-pressure boilers as it is with 


the volume would be increased by 46 per cent 


be apparent that superheating will he 


those now im use 
the 
your correspondent, some form of articulation 
or a locomotive of the 


with the smaller boilers and higher working pressures 


With régard to arrangement of cylinders and boosting 


suggested by 


Garratt type will have to be used 
It would 
hardly be possible to obtain the adhesion required without utilis 
ing the weight of the coal and water carried, and undoubtedly 


the flexible arrangement provided by the ** Garratt ” or modified 
Fairlie 


arrangement and at the same time allow for the appli ation of 


types of locomotives will provide the most suitable 


the most efficient type of boiler. Henry A. STENNING. 
London, September 30th 
LOCOMOTIVE BOLLERS AND STEAM PRESSURES 


Sim,—With reference to my letter on page 317 of Tne Ener 
NEER for September 25th, I should like to say in reply to the 
Editor's that I had overlooked the description of the 

booster in THe Sth, 1924, 


but had not forgotten that Mr. Gresley had applied the steam 


query 


engine Enoineer for February 


boosting "* engine to two or three engines, including the large 


Atlantic, No. 1419 (from which, however, [I understand the 
appliance has now been removed) and his latest 2-8 2 type of 
main line mineral engine, No. 2393, but in all these cases the 


* hooster 


to the tender 


is fitted to the trailing wheels of the engine, and not 
The system | know is applied in America in some 


cases to the engine trailing wheels, and in others to the tender 


wheels | for one would like to see it tried out in this country, 
as suggested in my letter Steam Loco 

September 27th 

Re COMPOUND LOCOMOTIVES 

Sir I thank you for insertion of my letter on above in your 
issue of the 25th inst., and respectfully call attention to the 
following The reduced coal consumption is given as 351 tons 
per 1000 kiloms., or 35 per cent. It should be 351 tons per 


1000 tons, or 35 per cent PROGRESS. 


September 28th 








South African Engineering Notes. 


Building Steel Lighters. 


The Uitenhage Cape Province Union Railway 
Workshops have successfully constructed four steel lighters 
at Algoa Bay. where loading and unloading 
from calling steamers has to be performed by lighters. 
The lighters, built at the railway workshops, are designed 
to carry 120 tons, and three have already been launched. 


for service 


Air Service Next Year. 


It is stated that negotiations between an English 
company and the Union Government have so far advanced 
that it is believed that in the beginning of next yoar a 
regular air post service will be started. After the negotia- 
tions with the Fokker company, which asked for a subsidy 
of £40,090 per annum for a similar service, had failed, 
an offer, it is reported, came from England, from a firm 
which stated it was prepared for an annual subsidy of 
£56000 to undertake a weekly air service for the transport 
of posts, other baggage, and also passengers to and from 
Johannesburg, Cape Town and Durban, to fit in with the 
incoming and outgoing ocean mails. 


Rhodesian Railway Development. 


Extensive railway developments in connection 
with existing railway lines in Rhodesia are pending. As 
regards the Congo, development there now clearly 
established, making it certain that railways will be asked 
for during the next few years to carry largely increased 
tonnages of fuel to the Congo and correspondingly increased 


is 





tonnages of copper from the Congo to Beira. There is 


| ments in copper mining in that region. 





also the development in Northern Rhodesia to be con 
sidered. From Bwana M'’Kubwa during the coming 
year railways will be asked for to deal with the copper 
traffic to Beira of something like 1000 tons a month, while 
this particular development itself will produce further 
traffic in connection with the expansion of the township. 
There are also promising indications of further develop 
From Broken Hill 
it is expected that the railways will have to carry large 
tonnages of zinc and copper ore, and the amount of capital 
recently raised for further development by the Rhodesian 
Broken Hill Development Company promises also con 
siderably more railway traffic. Increased traffic 
is also indicated in cotton, cattle, maize and other agri- 
cultural products at the rate of about 15 per cent. per 
annum. ‘Taking all the various factors into consideration, 
it is expected that during the last six months of 1926 
railways will be running from 25 to 30 per cent. more train 
miles than at present, with the likelihood of still further 
increase during the following year. In preparing to 
meet the greater volume of traffic considerable expenditure 
of money is called for. One order placed consists of twelvo 
locomotives and 250 trucks, which will probably be ade 
quate to deal with the next year’s traffic, but will not 
leave much margin, for further expansion will be neces 
sary in other directions for with the heavier 
traffic. volume, and the estimates of capital expenditure 





goods 


dealing 


for the financial year 1925-26, which commences on 
October Ist, will probably be double the usual figure 
Equipping Durban Docks. 
Owing to the continuous growth of the coal 
trade at Durban Docks—bunker coal shipped from April 


Ist, 1924, to March 3lst, 1925, was 1,283,538 tons, 
1,192,251 tons for 1923-24; and coal for export, 1,520,606 
against 1,453,678 total of 158,215 
tons in one year—-it has become necessary to increase the 
facilities at that port for the storage and handling of coal 
for shipment and to expedite the release of coal-laden 


ACAD St 








tons, tons, a increase 


trucks, and steps have been taken to increase the storage 
accommodation and additional 
appliances to deal promptly with this traffic. 
pletion of the work accommodation will t 
the ground storage of 60,000 tons There 
storage capacity in the bins of the coaling appliances for 
10,000 tons. A contract has been given to Sir William 
Arrol and Co., of Glasgow, for the necessary mechanical 


provide mechanical 
Upon com- 
” available for 
at 


is present 


plant required in connection with this additional storage, 
che plant consisting of (1) a travelling transporter with two 
travelling carriages and two grabs for off-loading coal at a 
minimum rate of 150 tons each per hour, also for loading 
the storage with the 6-ton drop bottom 
buckets at a minimum rate of 200 tons per hour for each 
travelling carriage; (2) two travelling hoppers, 
with a capacity of 120 tons. Work on the improvements 


bins existing 


each 


will be proceeded with without delay. The cost is esti- 
mated at £75,000 
Quick Dispatch. 
At the Port of Durban ently 3600 tons of 





eargo, ex the Derrington Court, which was berthed along 
side ** H ” shed for quick dispatch, was discharged within 
thirty-three hours. The harbour authorities, in expectation 
of a record grain export season this year, are perfecting 
arrangements to handle 2000 to 3000 tons pér diem. The 
quantity of maize for export during the months August 
to December is estimated at ten million bags (1,000,000 
tons), of which Durban will probably get half. 








SIXTY YEARS AGO. 


Tue results obtained on the trial of H.M.S, 
Bellerophon, a 14-gun ironclad frigate, built at Chatham 
to the designs of Mr. E. J. 
in a leading article which appeared in our issue of Sep 
tember 20th, 1865. These results provided much food for 
discussion among the engineers and shipbuilders of the 
day. The fact revealed by them was that the vessel had 
totally failed to achieve the speed expected of her. Instead 
of attaining a speed of at least 15 knots she barely 
reached 13}. Her engines, built by J. Penn and Son, 
instead of developing 6000 indicated horse-power, gave 
less than 5000 and ran at 58 revolutions instead of the 
guaranteed 70. More remarkable still was the fact that 
while the ship's speed was 13} knots, the velocity due 
theoretically to the pitch of the screw at the realised epeed 
of rotation was only 12} knots. The screw thus ran with 
an apparent negative slip of nearly 13 per cent. 
of ships, we remarked, were then in existence which over 
ran their screws, and a few years previously, ** before the 


trips 


Reed, were commented upon 


Scores 


principles of screw propulsion were as well comprehended 
as they now are,”’ the defect was exceedingly common. 
The case of the Belle rophon, however, stood out because 
the negative siip manifested was the greatest in the entire 
Navy, and that, too, in spite of the fact that the lines of her 
after body were nearly as fine as those of a yacht. Negative 
slip, we proceeded to show, was not a gift from the gods, 
that it did not give the shipowner, as it was at one time 
thought to do, an extra knot or so of speed for nothing. 
On the contrary, we explained, negative 
wasted power and involved a direct and serious loss. It 
was undoubtedly because of the high negative slip that the 
engines of the Bellerophon developed some 20 per cent. 
less power than they were designed for. 
fact, however, that the vessel had the fine lines and clear 
run to the propeller which past experience showed were 
seldom or never accompanied by The 
cause of this phenomenon, we wrote, could not be detis 
factorily discovered until a correct theory of the action of 
helical propellers was made available. We suggested, 
however, that it might possibly be traced to the novel typo 


meant 


slip 


It was a curious 


negative slip. 


| of propeller used on the Bellerophon, a modification of the 





Mangin screw, a four-bladed propeller with the blades 
arranged in pairs tandem-wise about 2ft. apart. The 
Bellerophon’s screw had actually four of such pairs, or 
eight blades altogether, and their tips projected a foot or 
so above the still water surface. Rankine’s theory of the 
screw propeller was then about a year old, but its virtues 
were apparently not realised. It does not to-day require 
a very deep knowledge of that theory to perceive wherein 
lay the troubles of the Bellerophon, 
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Twelve-Ton Electric Transporter 
at Middlesbrough. 


We illustrate herewith and on page 350 a twelve-ton 
electric transporter—said to be the first of its type to be 
constructed in this country— in commission unloading ore 
cargo boats at the dockside at Middlesbrough. This trans- 
porter has been designed to facilitate the rapid unloading 





55-0 crs. of Bogies — 
65-0 Wheel Base - 


Tue Encineer” 


flush with the face of the quay when the transporter is 
out of use. 

The transporter is electrically operated throughout, and 
all its movements are under the control of one man. The 
motions of the machine are actuated by nine motors aggre- 
gating 370 horse-power. The power equipment includes 
two motors for the main hoist and grab bucket operation, 
two motors to supply power for the travelling trolley, one 
motor for the long travel, one motor for slewing, and two 
motors for the spotting hopper. The main movements of 


| 
| 


ore tending to gpen the bucket. This arrangement makes 
very careful control of the operating motors essential, 
especially in the case of the closing line and hoisting moto: 

which have to impart the necessary acceleration to, and 
overcome the frictional resistance of, the gearing and ot hie 
parts. When the closing line brake is released the bucket 
opens very slightly because most of the weight is taken at 
the junctions of the blades and the shell, and there ix 
insufficient pull on the closing line drum gearing and motor 
for the bucket to open wide, Consequently the closi: 
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FIG. 1-ELECTRIC TRANSPORTER FOR UNLOADING ORE AT MIDDLESBROUGH 


of iron ore, and the speeds of the various motions have been 
suitably fixed to enable a charge of ore to be taken from 
the vessel and discharged into wagons at the rate of one 
cycle per minute. Transporters previously installed in this 
country have usually been provided with a trolley, thus 
making it necessary for the complete transporter to be 
moved in order to work over the full length of the vessel's 
hatchway. This transporter, however, differs from 
such construction in that the trolley is combined with an 
underhung revolving jib crane which is of sufficient radius 
to enable the grab to be operated over the whole area of 
the hatchway without moving tbe transporter, after it 
has been stationed approximately in line with the centre 


the machine are hoisting, slewing and traversing, so that 
for the greater part of the time only the smaller motors are 
in operation. 

The automatic reversing contactor gear for the two 
traversing motors is shown in Fig. 2. It consists of a 
patented construction of steel bars covered by mica tubes, 
the features of the design being strength, avoidance of 
surface leakage and short circuits caused by dampness, 
and immunity from the effects of vibration. The controls 
on thie panel are such that the motor can be started and 
stopped under any conditions of loading without requiring 
the attention of the operator. When the operator works 
his master drum—Fig. 3—the motor acquires speed gradu- 
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FIG. 2—AUTOMATIC REVERSING CONTACTOR GEAR 


of the hatch. This arrangement is claimed to effect a 
considerable saving of time besides possessing many other 
advantages. 

In order that the ore may be discharged into wagons 
without spilling, a large filling hopper is provided above 
the wagon roads. This hopper can be adjusted electrically 
So as to suit the position of the wagons on the various roads. 
Special care was taken in the design of the system of hogies 
so as to distribute the load evenly over the ferro-concrete 
pier on which the transporter operates, and the entire 
machine can travel along the pier at the rate of 60ft. per 
minute. The boom which overhangs the water is hinged 
and is provided with hoisting gear, enabling it to be lifted 


ally under the control of the contactors which are governed 
automatically by current relays, so that the predetermined 
current through the motor cannot be exceeded in any 
circumstances. A similar automatic panel is provided 
for the control of the slewing motor, and is typical of all 
the various contactor panels employed on the trans- 
porter. 

One of the most interesting features of the transporter 
is the bucket, which is of the type in which the opening line 
is secured directly to the main frames and the closing line 
is carried round sheaves on a movable crosshead. While 
the bucket is closing the opening line is practically 
stationary, only the weight of the blades and part of the 


line motor must develop considerable torque so as to over 
come friction and accelerate quickly. 

The controllers for hoisting are designed to control th 
motors while opening and closing the bucket, and 
during lowering and hoisting, the motors rotating in the 
same direction for closing and hoisting, and in the opposite 


also 











FIG. 3- MASTER CONTROL DRUM 


direction for opening and lowering. Special provision is 
made for stopping the load gradually by means of a special 
system of dynamic braking, in which the motor is driven 
by the load as a generator. By this means the load can 
be lowered at a determinable and constant speed, which is 
adjustable, independently of the weight of the load and 
without the employment of any frictional surfaces. This 
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system of braking, it is claimed, insures the absolute 
fety of the operation, because the brake is independent 
external conditions, even failure of the supply. The 
id is held stationary at will by spring-applied brakes 
hich are magnetically released when current is supplied 
» the motors. 

(he outstanding mechanical feature of the crane is the 
ovision of the revolving jib, which is suspended beneath 
e trolley and enables the giab to be revolved through a 
cle of 14ft. radius. The entire structure presented many 
ficulties in design. It is constructed of steel, and is 
cially designed to suit the high speeds and stresses 
volved. It has, we are informed, been found to be very 
vid and satisfactory in its behaviour. The transporter 
was designed and constructed for the Cargo Fleet Iron 
Company by Cowans, Sheldon and Co., Ltd., of Carlisle, 
and the electric control gear was designed by the Igranic 
Electric Company, Ltd., of London. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Trade Situation. 


Tue Midland iron and steel industries remain 
depressed, though in some departments a little improve- 
ment is discernible. Rather more material is changing 
hands, merchants being a little busier, but the orders dealt 
with are for small tonnages. There are few indications, 
however, at the moment of a real buying movement de- 
veloping. Buying is continued on restricted lines, which 
is hardly surprising in view of the easy tendency of prices 
which prevail Both pig iron and constructional steel 
values have depreciated as the result of keen competition 
for the orders which come on to the market, and there is 
no assurance that they will not go lower, especially as fuel 
values are easier. 


Easier Steel Prices. 


The keen competition for business in the steel 
department has resulted in a further depreciation of 
values. Productive capacity is increasing, but consumptive 
demand is more or less stationary. The only department 
showing any improvement is that of constructional engi 
neering, in which a lot of new work has come out lately, 
calling for more or less heavy tonnages of steel. The 
aggregate is poor in comparison with the large capacity 
of the steel works; but the mills are competing keenly 
for orders. South Staffordshire firms are securing a fair 
number of contracts, but they are small as a rule, and the 
proportion of overseas business is still very disappointing. 
rhere is a prospect of more railway contracts being given 
out in the future. The instability of the structural steel 
market makes business difficult, however. Big consumers 
like the railways will not enter into commitments of any 
moment on such a weak market unless tenders give effect 
to the chances of further depreciation. This means that 
business is made to pivot on the point whether producers 
will cut prices, which are in some cases quite unremunerda- 
tive already. North-Eastern millowners, bent on tonnage, 
are invading the Midlands, offering structural material at 
rates at which it can certainly not be produced in this 
district. Ship, bridge, and tank plates have been sold 
at £8 12s. 6d. delivered here. Heavy cuts have been made 
in angles and joists, which have changed hands at £7 10s., 
though £7 15s. is still quoted. It does not appear that these 
concessions have resulted in much business. These prices 
are severely undersold by the Continent, and the imports 
for the month are likely to be on the large scale maintained 
in August. The principal source of foreign supply is 
Belgium, France being now well filled with orders. There 
are many complaints as to Belgian material, relating to 
size and quality, and especially as to gauge, which, for 
joists, is often inaccurate. These joists, however, serve 
well enough for ordinary buildings. though for a big and 
important job builders, as a rule, give them a wide berth. 
Latterly short weights have been a frequent source of 
complaint. The price, nevertheless, is generally irresistible. 
Germany is now pressing finished and semi-finished steel 
on the market. At present, the principal imports are cold 
rolled steel, with a proportion of tubes. German tube 
competition is increasing in overseas markets. No great 
quantities are being shipped here, but one large Black 
Country contract has been placed, within the past few 
weeks, for a heavy lot. Local steel works are receiving 
better business in special products for the motor car and 
allied trades. The light tube trade is in a fairly healthy 
condition, though productive resources are not fully em- 
ployed. Native mild steel billets are in but fair request at 
£6 10s. upwards. Continental billets are offered at as low 
as £5 9s. delivered in the Midlands. 


Raw Iron Values. 


: Pig iron continues to sell in small quantites and 
a slight improvement in the number of orders reaching 
Midland blast-furnaces is reported. They are not of suffi- 
cient volume, however, to give strength to values. Indeed, 
the business which has been put through has been for the 
most part at easier prices. Both Northamptonshire and 
Derbyshire smelters have this week accepted business at 
sixpence to a shilling per ton less than the minimum of a 
week ago. The rate of absorption is slower than the rate 
of production, and some of the furnacemen must realise 
or close down, hence the further cut. Smelters are hoping, 
of course, that a quickening demand will relieve their 
stocks. Of this there is no present indication. Iron is 
difficult to dispose of, particularly forge grades, even at the 
lower rates. Derbyshire No. 3 foundry is offered at £3 6s. 
and forge at £3 2s., while Northamptonshire makers quote 
foundry £3 1s. and forge £2 16s. per ton at furnaces. The 
light foundries are taking supplies regularly. Their activity 
is due to the larger demands for builders’ hardware. The 
heavy foundries continue to afford the smelter very in- 
different support. With coke plentiful and the possibility 
of a price revision at any moment, consumers are antici- 








pating somewhat cheaper iron and are not buying more 
than sufficient to meet current requirements. 


Finished Iron. 


The position is unchanged in the Staffordshire 
finished iron mills. Except in marked bars this department 
of the market is very dull. Marked bars are maintained 
at £14 10s., iron strip is offered at £12 15s., unmarked iron, 
of Crown quality, is quoted at £12 7s. 6d., and nut and bolt 
qualities fetch £11 7s. 6d. Business in the last named 
is particularly quiet. The great majority of the nut and 
bolt iron used in the Black Country is foreign. Compara- 
tively little material except that in fulfilment of contracts 
is coming through from Belgium, owing to the continuance 
of labour troubles. Supplies of Belgian No. 3 iron have 
lately been very erratic, and complaints of inability to get 
orders completed are becoming general. In a few cases 
nut and bolt makers have been obliged to utilise Stafford- 
shire material, costing at least £4 per ton more than the 
foreign material. The South Staffordshire area is to-day 
chiefly dependent upon re-rolled steel and competes success- 
fully with large steel works selling bars at £8 10s., but 
numerous merchants in this area are able to buy foreign 
material at £5 3s. f.o.b. Antwerp, equal to about £6 12s. 
delivered, and many of them are now rather heavily stocked 
with this foreign steel. 


Sheets. 


The galvanised sheet trade continues much the 
most active department of the market, with excellent 
order books on the £16 5s. basis. There is no lack of 
orders, and a fairly good overseas demand is maintained 
for galvanised corrugated sheets of 24-gauge. The South 
American and Far Eastern markets show improvement. 


Scrap. 


Steel scrap has not quite maintained the slight 
advance lately declared, and business is restricted to small 
lots. Sellers are loth to accept lower prices and consumers 
are equally averse to buying at current quoted rates. The 
market level is round about £3 5s. delivered South Wales, 
or £3 12s. 6d. in the Birmingham area. 


Edge Tools. 


The revival of the edge tool trade recorded a 
little over a month ago is being well maintained, and makers 
are looking forward to a good spell of business between 
now and Christmas. Orders have been coming through 
very satisfactorily from the Far East, as the result of 
stocks being exhausted, and a general improvement in 
conditions out there, and unless there is some unexpected 
change in the position this should have a very beneficial 
effect on the local edge tool industry. 


New Coal Seam. 


The Staveley Coal and Iron Company, Derbyshire, 
is reported to have struck a new coal seam at a depth of 
about 350 yards at its Hartington Deep Soft Pit. The 
seam is about 3ft. thick and the coal is understood to be of 
excellent quality and in workable quantities. If it is 
decided to work the seam, it will be possible to carry out 
winding operations from the existing shaft without incur- 
ring the expense of sinking a new shaft. 


Birmingham Wagon Companies’ Acquisition. 


The firm of W. 8. Laycock, Ltd., of Sheffield, 
which for many years has been prominent in the manu- 
facture and fitting of railway coaching stock, has been 
acquired by the Metropolitan Carriage and Wagon Com- 
pany and the Birmingham.Railway Carriage and Wagon 
Company, which have equal holdings of the nominal capital 
of £5000 in £1 shares. The style of the new company 
that has been formed is the Laycock Engineering Company. 


Unemployment. 


The unemployment barometer in the Midlands 
continues unsteady. The latest returns show that the 
pendulum has again swung in the right direction, the 
present total of 152,675 being 6863 less than that shown 
in the previous return, when the figure was 159,538. The 
total is made up of 113,547 men, 3128 boys, 32,449 women, 
and 3551 girls. Decreases are recorded at Birmingham, 
Coventry, Derby, Dudley, Leamington and Warwick, 
Northampton, Nottingham, Peterborough, Redditch, 
Smethwick, Stoke-on-Trent area, Stourbridge and Brierley 
Hill, Walsall, Wednesbury, and Worcester, and increases 
at Bilston, Cradley Heath, Leicester, Oldbury, Tipton, 
West Bromwich and Wolverhampton. 





LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 
General Conditions. 


THE general position of the Lancashire markets 
in iron and metals does not show very much alteration 
now from week to week. There are still a few people of an 
optimistic cast of thought who hope for an autumn revival 
in trade, but they are not now very numerous, and the 
general belief is that if things do not become worse, we 
ought all to be well satisfied. The reports coming through 
from various parts of the country, apart from Lancashire, 
are certainly not very encouraging, and it becomes more 
and more evident that the competition for any business 
which is offered is far too keen for the safety of prices. 
The recent buying of textile machinery has not produced 
any effect yet on the markets for the raw materials, and 
perhaps this effect has still to come ; but the question is 
whether it will be of sufficient magnitude to stay the slow 
sagging of prices. It is clear that some merchants here 
do not anticipate this result, as they take what oppor- 
tunity offers for making “ bear "’ sales. 








Metals. 


Considerable disappiontment was felt here at 
the failure of copper to maintain the recent advances, and 
it seems now to be the general opinion, at any rate in this 
market, that copper will not get out of the rut this year, 
and that consumers may safely ignore any small spurt in 
prices which may occur from time to time. The view 
taken is that standard copper is unlikely to rise beyond 
£63 or to fall below £60; and that, as a consequence, 
the wise policy of the consumer is to hold his hand when 
an advance occurs and to buy on a drop. In other words, 
it is assumed that when the market rises there is no riek 
that this is the beginning of any very serious upward move- 
ment, and that very soon the price will be down again. 
A policy based on this view has paid well for the last two 
or three years, and may pay for another year or two. 
The statistics of copper are still very favourable, and there 
is no indication that any increase in production is con- 
templated, but recently the market has been chiefly 
sustained by the purchases of American consumers, 
and possibly these people are now well provided with 
copper for some time. The European buying has not been 
large, and “ bulls ” of copper are arguing that a big buying 
movement is due to begin in Europe; but probably they 
do not allow sufficiently for the poverty of this side of the 
world, In Manchester the actual demand for copper is 
only very moderate. The prices for manufactured copper 
and metals are maintained at a comparatively high level, 
and the consumer seems to be justified in resenting these 
prices, or some of them. In the market for tin the advance 
which begun early in September may perhaps have come 
to an end for the present ; but there is no doubt that the 
general position of tin is quite favourable to high prices, 
and if the American buyers come in again soon there is no 
reason to expect any serious setback. It may perhaps be 
doubted whether those sanguine people who prophesied 
an advance to £300 are anywhere near right, but present 
prices do not appear to be particularly unsafe. The price 
of lead has been fairly well maintained of late, and there 
does not seem to be any prospect yet of a slump in this 
metal. The high level of values would no doubt tell on 
consumption in the long run ; but it takes a long while to 
introduce substitutes for so convenient a metal as lead. 
The position of spelter seems to be fairly sound at the 
moment. Prices have improved a little during the month, 
but they have never been extravagant, and are still 
slightly below the lead prices. 


Pig Iron. 


The market in Manchester for foundry iron is 
rather easier, although makers are doing their best to 
prevent, and if they cannot prevent, to deny, any further 
fall, especially in Derbyshire iron. There has been some 
“bearing” by merchants in this iron, which annoys 
makers, because the low prices get reported and lead 
consumers to expect to buy at them when they are pre- 
pared only to buy for immediate delivery. The fact is 
that for the last year or more, it has paid merchants to 
take contracts on weekly deliveries over three months at 
ls. per ton below the makers’ prices; and it is quite 
probable that this policy will pay for some time longer. 
Hence Derbyshire No. 3 has been reported at 66s. at 
the furnaces, although makers do not admit any lower 
price than 67s. In Manchester 74s. to 75s. per ton seems 
a fair quotation for prompt delivery, but if consumers 
want to purchase up to the end of the year they can do 
better by going to a speculative merchant. There is still 
a fair quantity of Lincolnshire iron about at 73s. delivered 
in Manchester, and the price of Northamptonshire at the 
furnaces is now down to 6ls. Of course, it is argued by 
consumers that Derbyshire makers can come below 67s. 
if Northamptonshire furnaces can get along at 61s., and 
there is no doubt some substance in the argument. The 
market for Scotch iron here is very steady. The drastic 
reduction of output in Scotland has had its effect, and 
although very little of this class of iron is now used in 
Manchester, a small amount is being offered for sale. 
Sellers now quote 96s. 6d. per ton delivered, although not 
so long ago they were taking what few orders came along 
at 95s. 6d. Hematite iron is easy, and East Coast brands 
are offered here at 87s. 8d. per ton delivered. It is a 
noticeable fact that Scotch hematite and Scotch No. 3 
foundry are almost at the same price at the furnaces. 


Finished Material. 

The Lancashire malleable iron trade is still 
languishing for lack of orders; and although consumers 
cannot easily get deliveries of cheap continental iron now, 
they resent having to pay £12 per ton for the native 
product. In the steel trade no signs of returning strength 
are apparent yet. There is the keenest possible competi- 
tion, more especially for plate orders, and low prices are 
accepted. Nominally the prices for joists and angles are 
£7 15s. in Manchester and for plates £8 10s. Steel boiler 
plates are at £12 per ton, and the difference seems to be 
greater than it need be. 


Scrap. 


Dealers in scrap iron and steel complain of the 
very insufficient demand, but prices here are much as they 
were last week. For heavy steel melting scrap 47s. 6d. 
to 50s. on trucks is paid by merchants in the hope of an 
eventual demand from Sheffield. The Lancashire iron- 
works are still paying 65s. per ton for heavy wrought scrap. 
Ironfounders are not at all eager buyers of cast scrap just 
now, and with weaker pig iron they expect some corces- 
sion from the dealers. Good lots of broken machinery 
scrap are offered by dealers at 72s. 6d. per ton in Man- 
chester and 75s. in Bolton; but consumers are expecting 
to buy at 70s. per ton. For “ textile ’’ scrap there is still 
a fair demand and a scarcity in the supply, and some 
holders of this class of metal ask 80s. per ton for it. The 
argument is that it takes the place of Scotch pig iron, which 
eannot be bought at less than 96s. 6d 


Textile Machinery Exhibition. 
Although the City Hall, Manchester, where 


the Textile Machinery Exhibition is to be opened to- 
morrow (Friday) was in a chaotic condition when I had a 
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look round one day this week, I was impressed by the 
very representative character of the exhibits generally. 
It will be quite the best exhibition of its class which has 
been held in this country for some years, and the pro- 
moters are to be congratulated on their success. It was 
early found that the City Hall would not contain all the 
exhibits, and so it was necessary to obtain the permission 
of the Corporation to close an adjacent street to give a 
passage way to a second vacant building in the vicinity. 
In this way the area available has been increased by some 
50 per cent. The extending employment of silk, both 
natural and artificial, in the manufacture of wearing 
apparel has evidently given an impetus to inventors and 
builders of textile machinery, and it is satisfactory to 
observe that British engineers are keeping well abreast 





of the times in this respect. Quite a number of new and | 


improved appliances for the spinning and manufacture 
of silk will be on view at the City Hall. 


One of the most | 


interesting appliances to be seen is a new Icom in which | 


the Jaquard mechanism, with its cumbersome harness and 
overhead gear, is replaced by sensitised metal plates, on 
the surface of which a “ reader ’’ bears, which closes and 
breaks an electric cireuit, which, in turn, releases the 
thread-controlling mechanism. The great advantage, 
apart from the reduction of mechanism, in this loom is 
the great saving of time effected in applying new designs, 
which can be done in a few hours, compared with weeks 
in the usual types of loom. It will be found that con- 
tinental exhibitors are very numerous, and the high degree 


of finish on some of their machines compares most favour- | 


ably with that on British machines. 


Manchester Metallurgical Society. 


The syllabus of this society, the president of 
which is Dr. F. C. Thompson, has just been issued. There 
is a full list of papers for reading and discussion. The 
presidential address will be given on Tuesday next, and 
the subject chosen is *“* The Effect of Grain Size on the 
Physical and Mechanical Properties of Metals.”” The 
other subjects for discussion during the winter session 
include ‘*‘ Modern Grey Iron Foundry Practice,”” by Mr. 
H. J. Young: “ Nickel and Nickel Alloys,’’ by Mr. W. R. 
Barclay; ‘Gaseous Fuels for Metallurgical Purposes,” 
by Professor R. V. Wheeler ; ‘‘ Defects in Metals Produced 
subsequent to Manufacture,”’ by Professor C. H. Desch ; 
‘** Welding,” by Mr. A. H. Goodyer ; 
Manufacture,”’ by Mr. A. Spittle; and “ Steel Castings,” 
by Mr. G. E. Wells. 


BARROW-IN-FURNESS. 
Hematite. 


There is still the same dullness about the hematite 
pig iron trade in the north-west district, and the outlook 
also continues sombre. There seems to be no life anywhere. 
The Furness district is producing nothing, being content 
to supply what customers there are out of stocks, which are 
still substantial. In Cumberland production continues, 
but there is a cloud on the labour horizon, for the United 
Steel Company's works are having some difficulty with 
the lower-paid men in regard to the latest reduction of 
5} per cent. This reduction is the automatic result of the 
* ascertainment,”’ and it hits the lower men badly, with 
the result that there is talk of a strike. The wages regula- 


basis of working. Continental and American orders are 
few and far between. 


Iron Ore. 


There is little life in the iron ore trade, and what 





** Condenser Tube | 


| device. 


well employed they would be pleased to be still busier, 
and they are subject to a good deal of price cutting. The 
file trade is one of the most active in the city. A good many 
orders from Russia are still on hand, and one file factory, 
with a large capacity, is having to run two shifts a day, 
so as to execute orders which will last until nearly the 
end of the year. The saw and edge tool trades are also 
benefiting from the orders placed by Russia. The brisk 
demand for roadmaking and quarrying tools continues. 


A Large Grinding Machine. 


A machine of more than ordinary interest, for 
the grinding of chilled rolls, has just been produced in 
Sheffield, and forwarded to a large steel works in the 
North. The suppliers, Tasker’s Engineering Company, 
Ltd., of Sheffield, believe the machine to be one of the 
largest of its type in the world. It will be used both for 
the regrinding of either plain or cambered rolls, and also 
for grinding rolls direct from the chill. It is designed to 
deal with a roll 16ft. 8in. in length overall, with a diameter 
of 42in., and a weight of approximately 22 tons. The 
grinding is performed by a carborundum wheel, 26in. in 
diameter by 4in. wide. The main drive is from a 40 horse- 
power motor and the work head is driven by a 25 horse- 
power motor. The power required to move the traversing 
table, headstocks and steadies is very low, being only 
3} horse-power. The automatic feed to the wheel head to 
carry it forward to the work is made through a feed column 
in front of the machine, hand feed being also provided. 
The wheel head is arranged with a special cambering 
The lubricant for the wheel is contained in a tank 
in the body, from which it is drawn by a pump. The total 
weight of the machine is about 70 tons. 


length of 34ft. by 5ft. wide. 


Cutlery and Plate. 


Some improvement is to be noticed in these 


trades, which during the past week have booked a fair 
amount of new business for Christmas distribution. 
increased demand is, however, principally for the cheaper 
qualities of stainless table and dessert knives. 


for best ivory cutlery remains on a small scale. The out- 


put of table knives, while not on a par with last year’s, | 
In order | 


is still very large, but prices are unsatisfactory. 
to obtain a share of the trade some of the older firms have 


| found it necessary to put articles of a second grade on the 


| market. 


tion scheme has been in existence for many years, and | 
in the past has worked very satisfactorily, and it would be | 
a very serious thing if the agreement were now broken. 
it has been a matter for gratification on both sides for a 
long time, and has been the means of creating a very solid 


activity there is, and it is not much, is in the Cumberland | 


district 
Foreign ores are arriving in restricted quantities, and this 
state of affairs is likely to continue. 


Steel. 


The steel trade is in a very quiet condition, and 
orders are few and far between. Workington has some 
work in hand, but fresh orders are required to keep the 
works going regularly. The Barrow steel works remain 
idle, and there is no official statement as to restarting. 
The hoop and small section mills are better cireumstanced. 








SHEFFIELD. 
(From our own Correspondent.) 


The Heavy Steel Trade. 


THERE is at present no sign of revival in the raw 
material and semi-manufactured steel trades. Prices are 


very low, not only of pig iron and billets, but also of plates | 


and other kinds of rolled material, and have reached a 
level which hardly covers costs of production. British 
makers of billets and wire rods are unable to compete 
with continental material, which is still imported by re- 
rollers in quantities as large as those in the past, the home 
product only being used for the higher qualities of goods. 
The position of the acid steel trade is not satisfactory. 
There are, however, statements of an intention to restart 
several large-capacity furnaces. The makers of open- 
hearth steel, too, consider that the worst of the depression 
has been seen, although they are not anticipating any 
substantial improvement at present. 


The Lighter Trades. 


Great depression continues to be the rule in the 
crucible steel trade, but there is a feeling that rather better 
times are coming, and this has been strengthened during 
the past week, as orders for both ordinary carbon steel and 
the more expensive high-speed qualities have been booked 
rather more freely. Good reports continue to be received 
from most of the hand tool trades, but although these are 


There is not much going out of the district. | 





ware of good class, and spoons and forks are selling largely, 
though not up to the level of six months ago. Large orders 
continue to come forward from hotels and cafés, as well 
as from coupon advertisers. An improvement in the 
South American trade is reported. The cutlery makers 
have complained of the importation into Australia of 
German pocket knives, marked with the country of origin 
in very small letters, and with the legend ‘* Best quality 
pocket knives” in large type. The Controller-General 
of Customs in Australia has informed the Chamber of Com- 
merce that these knives and the manner in which they were 
imported had already been detected by his Department, 
and the Collectors of Customs had been instructed to watch 


imports and deal strictly with what did not comply with | 


the requirements as to markings of origin. The Controller- 


General added that unless the knives were considered to | 
would | 


be of high-class quality the term “ best quality ” 
not be permitted. 


West Yorkshire Coalfield Extension. 


There have been frequent reports during the past 


few years of the opening up of the great South Yorkshire | 


coalfield at more and more easterly spots, leading to 


| enormous developments in the Doncaster district and also 


in Nottinghamshire. The exploration of the West York- 
shire coalfield, which has its centre about Leeds, has not 
been on a similar scale, but borings have now been put down 
which prove that that field also extends in an easterly 
direction and that its limits have not yet been reached. 
The borings have been carried out by the Airedale 
Collieries, Ltd., in Byram Park, about 4 miles north-east 
of Pontefract. The colliery company acquired 3000 acres 
of mineral rights in this neighbourhood and determined 
to prove the property. It has done this with great 
success. Two bore-holes were put down, one of which 
reached a depth of 1860ft., while the second has now passed 
the 1100ft. mark. In the first hole all the seams were 
proved down to the Beeston, and in the second the same 
seams down to the present bottom. One of the most 
important seams found is the Warren House, which has 
been struck at a depth of about 850ft. and is 5ft. 10in. 
in thickness. The object of the second boring was to obtain 
information as to the locality of a fault, and satisfactory 
evidence has been obtained that the seams in the two holes 
are on the same level and that there is no downthrow fault 
between them. The boring operations have been carried 
out under the supervision of Mr. H. F. Smithson (general 
manager of Airedale Collieries, Ltd.), by the Sullivan 
Machinery Company, Ltd., London. Professor W. G. 
Fearnsides, of the University of Sheffield, has acted as 
consulting geologist. Whether the borings will be followed 
by sinking in Byram Park is not at present decided. 
Most of the area which has been proved could be worked 
from the company’s existing collieries. 


Extension at Chesterfield. 


Interesting news of an engineering character 
comes from Chesterfield, announcing that the Bryan 
Donkin Company, Ltd., has extended its valve depart- 
ment. The reasons for this satisfactory step are increasing 
trade and also the necessity for providing accommodation 
for the growing demand for the products of British Fur- 
naces, Ltd. The extension comprises three bays of 25ft. 
each. Opportunity has been taken to build a suite of new 
offices for the works manager and his staff, and the assistant 
works manager and the correspondence staff, together 
with offices for British Furnaces, Ltd. A new pattern 
store in two stories, 160ft. by 60ft., has also been erected, 
of ferro-concrete, of which material some 800 tons has been 
used. All the work has been done by the firm’s own 
workmen. 





The bed is 54ft. | 
long by 4ft. 6in. wide over the vees, and the table has a 


The | 


The call | 


There is a moderate demand for silver hollow. | 








Railway Work. 


A good order for railway work has been obtained 
by the Leeds Forge Company, a subsidiary of Camme|| 
Laird and Co., Ltd., Sheffield, which is to supply to th, 
Barsi Light Railway Company, Ltd., carriages in con 
nection with the scheme for a proposed extension frorm 
Pandharpur to Miraj, India, a distance of 90 miles. Tio 
contract was secured in the face of keen foreign compet 
tion. Clayton Wagons, Ltd., reports that it has su/ 
stantial orders in hand, and prospects are such as 
justify the directors in anticipating improved results j1 
the future. During the past year the works have lx 
better occupied than in the past. The rolling st 
industry has been more active and the company has 
obtained a greater share of the carriage orders on +} 
market. A marked improvement has also taken plac« 
the volume of work obtained for the company’s forge, 
this department has now more orders on hand tha: 
any time since the company was incorporated. 


Steam Road Rollers. 


One of the largest orders for steam road roll 
placed since the war has recently been secured by Marsha 
Sons and Co., Ltd., Gainsborough. The firm is to sup; 
the Greek Government with 100 engines of the ** Marshe| 
latest class “‘S”’ Each engine will have compound 
cylinders, with piston valves and radial valve gear. Eac! 
boiler will incorporate the “‘ Marshall’’ patented a 
incrustation fire-box with cambered crown plate, and ev: 
road wheel will have its hub and spokes combined in « 
steel casting. Each engine crank shaft will have ring-o 
bearings. An “ Allen ’’ three-tine scarifier will be attached 
to each engine. 


Feries. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


A MORE hopeful feeling as to the future outlook 
prevails in the Cleveland pig iron trade. This week the 
has been a move towards covering autumn requirement 
and the aggregate of sales has been most gratifying, and 
better still, it has not confined to home busines 
That it has been possible to sell quite a substantial pare+ 
for shipment seems to indicate the possibility of the 
recovery of some proportion of our lost export trade. TT! 
hitch over the coal truce has had the effect of scaring off 


been 


| a few potential buyers, but there are hopes that couns 
| of prudence will prevail, and if this be so, business all rom 


may become more brisk, as consumers are beginning 
feel that prices cannot fall much lower. The market, hoy 
ever, is still in favour of buyers, and although maker 
mention 67s. 6d. per ton for No. 3 G.M.B. Cleveland pi 
iron, buyers are not prepared to pay more than 67s. per tor 
which becomes the actual ruling figure. No. 1 foundry 
iron is quoted at 71s. per ton, but with prices cut to the 
bone, makers are only making 6d. per ton difference in 
the price of the lower qualities, No. 4 foundry being 
66s. 6d. and No. 4 forge 66s. per ton 


Hematite Pig Iron. 


Up till recently makers of East Coast hematit: 
pig iron have been able to keep prices remarkably steady. 
and it is understood that inroads into the stocks at some 
of the works have already been made. Still, comsump 
tion is very limited, and at the moment there is littl 
prospect of any further expansion in the demand. Th: 
result is that the market has weakened, and producers 
are now selling mixed numbers at 74s. per ton, and No. | 
at 74s. 6d. per ton. 


Ironmaking Materials. 


The stagnation in the foreign ore trade still con 
tinues, and best Rubio is nominal at 20s. per ton c.i.f 
Tees. It is reported that there is a surplus of over half a 
million tons of ore available for shipment from Bilbao 
Good Durham furnace coke remains nominally at 18s. 6d 
per ton delivered at the works, but there is very little busi 
ness passing. 


Manufactured Iron and Steel. 


The feature of the manufactured iron and steel 
trade just now is a very active demand for galvanised 
sheets, and it is reported that buyers are paying 5s. per 
ton premium for prompt delivery. In other directions 
there is a slight improvement, the demand for construc- 
tional steel being well maintained, but competition is keen 
and price cutting fairly general. 


The Coal Trade. 


The Northern coal market shows a firmer tone 
than for some time past. During the last few days there 
has been a much steadier tone running through every 
section of the market under a sustained demand for all 
qualities. Generally the demand is attributed to uneasiness 
as to the future of the labour question, but there is also 
a feeling that the bottom has been touched, and that re 
quirements are likely to show steady expansion. Sellers, 
whilst offering freely over the next fortnight or so, are not 
inclined to commit themselves for later positions unless 
enhanced prices can be obtained. There is an inquiry this 
week for a large quantity of gas coal to be delivered over 
the second half of the year, but there is not likely to be 
any direct offers so far ahead, especially as the Govern- 
ment’s subvention to the industry expires in May. No 
one can tell what the position may be after that time. 
Without the aid of the subsidy collieries could not afford 
to sell at present prices, the loss would be too heavy. While 
current prices have helped to stimulate trade, they are 
uneconomic, as they do not meet the high cost of produc- 
tion. In these circumstances it is easy to understand that 
the collieries are not likely to sell beyond May of next 
year. There is a good inquiry for best steam coals, and 
Northumberland qualities command 15s. per ton. Best 
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is coal is quoted at 16s. 9d. per ton. Bunker coals are in 
trong request and prices are firmer. The pressure for gas 

ike is sustained, and makers are pulled out for early load- 

g turns at recent prices. Other qualities of coke are in 
moderate demand 








SCOTLAND. 
(From our own Correspondent.) 
Continued Depression. 


Tue industrial depression is unrelieved, and it 

has been said that the week just passed has been one of the 

orst known. Further, there is little sign of improvement, 
id the general outlook is rather discouraging 


Scottish Slate Quarries. 


There is a possibility that the Scottish slate 
Argyllshire may be foreed to close down 
In view of the growing practice 
in connection with public 


arries in 
through lack of orders. 
of specifying foreign slates 
building schemes, the quarry maaters have petitioned the 
urging that in connection with 
Scottish schemes aided by public money steps, should be 
taken to ensure the use of Scottish slates. Stocks are 
ccumulating through lack of demand, and unless an 
early improveraent takes place the quarries will have to 
lose down. Slate quarrying is the main industry in the 
lands of Seil, Easdale and Luing, and also at Ballachulish, 
nd a stoppage would be a severe blow to the districts 
involved 


Secretary for Scotland 


Beet Sugar Factory. 


In connection with the extension scheme men- 
tioned a week or two ago, the Anglo-Scottish Beet Sugar 
Corporation has decided to erect a factory at Cupar. The 
factory will be designed to deal with 500 tons of beets per 
lay, and the plans arranged so that the capacity can be 
loubled if necessary It is said that the estimated cost of 
the factory is £300,000. 


Contract for Leith Shipbuilders. 


During last week-end ne 
pleted in London whereby an important contract was 
ecured by Henry Robb, Ltd., of Leith. The contract is 
for twenty-four large barges for foreign firms for harbour 
and river use. A considerable number of shipyard workers 
will be employed for twelve months in connection with 
this contract Considerable gratification is felt that a 
British firm has been able to secure this contract in com 


‘gotiations were com- 


petition with foreigners, who have been very successful 
in gaining similar business of late, not only in foreign 
markets, but also for British owners 


Pig Iron. 


The pig iron market holds little of fresh interest. 
Some furnaces have been restarted, but this is due to a 
depletion of stocks, and not to any improvement in turn- 
over. Hematite and foundry qualities both show a weaken- 
ing tendency, 
cheaper 


nominal prices being one to two shillings 


Steel. 


Steel makers continue to report a shortage of 
Work is coming to 
hand in quantities that are barely sufficient to maintain 
employment from week to week, practically nothing in the 
nature of forward business being mentioned. Competi- 
tion is keen and prices fluctuate considerably It has 
been said that ship plates could be bought for £8 5s. and 
ections for £7 15s. per ton for home delivery, and for a 
favourable specification, and at £7 15s. and £7 per ton 
respectively for foreign delivery Steel sheet makers 
are busy in respect to the thin gauges and a considerable 
period is now required for delivery. Considerable com 
petition is met with, when inquiries for heavy sheets are 
ent out 


specifications for plates and sections 


Iron. 


There has been no departure from the period of 
quietness that has characterised the iron trade for so long 
Buying is from hand to mouth, and few makers can see 
more than a few days ahead. The steel re-rolling depart- 
ment is only a shade better off than the iron branch of the 
industry. 


Coal. 


Conditions in the Seottish coal trade are stil 
unsatisfactory. Export orders are limited andthe bulk 
of the business is of a prompt description. The unsettled 
labour situation causes a considerable amount of caution 
on the part of buyer and seller alike, neither being inclined 
to take undue risks. The home demand is quiet for the 
time of the year, and this, coupled with smaller shipping 
orders, is responsible for the idle time which is considerable 
over all districts. Lanarkshire splint coal has weakened 
somewhat, and other descriptions of West of Scotland 
round fuel are dull. Fifeshire and Lothians best steams 
have struck a brighter patch meantime, but second 
qualities are slow to move. The feature, in all districts, 
is the sustained demand for washed nuts. All sizes are 
in demand, but the pressure for doubles is especially 
heavy. Supplies of all nuts are scarce and prices continue 
to harden. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


THE current demand for steam coals has not 
undergone any appreciable change, from which it may be 
gathered that the conditions leave much to be desired. 
Exports last week to foreign destinations were a shade 


better than the previous week, but it is very doubtful 
whether this improvement will be maintained, as there is 
not the tonnage available for the collieries. This week 
started with over thirty idle loading appliances at the 
various South Wales docks, so that it will be seen that the 
cenditions are still very unfavourable. New business for 
prompt shipment is not coming along in sufficient quantity 
to lead one to expect brisker operations at the docks and 
the collieries. During the latter part of last week over 
20,000 miners were unemployed at collieries in the 
Rhymney Valley, and thousands of workmen in other 
parts of the steam coalfield were on short time. It is not 
surprising that, in the circumstances, market values of 
coals continue to be irregular and unsatisfactory from 
the point of view of the sellers. The position is regarded 
to be so serious that the coalowners have under considera- 
tion the question of adopting measures for stabilising the 
market. Exactly what steps can be taken in the way of 
fixing minimum prices, pooling orders and restricting 
output, remains to be seen. The difficulties are so great 
that it is no wonder that many firms engaged in the export 
trade are rather sceptical as to whether a practical 
scheme can be devised It would appear to be 
absolutely necessary if such a scheme is to be successful 
that it must apply to all coalfields in the country and 
not to a single district. The Commercial Committee 
of the South Wales Coalowners’ Association has the 
matter in hand, and their recommendations are awaited 
with interest. Apart from the current demand for 
supplies of steam coals there have been a few more 
inquiries than usual for delivery over a period. A local 
firm has secured an order for 20,000 tons of small coals 
for the Portuguese Railways on the basis of 19s. c.i.f. 
Lisbon, and the South Spain Railways are in the market 
for 12,000 tons of Admiralty large for October and Novem- 
ber delivery, while a Cardiff colliery and exporting firm 
are reported to have contracted to supply 100,000 tons of 
large coals to South America over the next three months. 
The Brazilian Railways have asked for tenders for supplies 
over the next twelve months, for equal monthly quantities 
of 20,000 tons to 25,000 tons of Admiralty coals, and the 
Norwegian State Railways have asked for prices for 25,000 
tons of double-screened large shipment between now and 
the end of the year. Hope was entertained that a fairly 
large contract for the supply of anthracite coals for America 
would be concluded in the event of the strike in America 
continuing. It appears, however, that as the result so 
far of the visit to Europe of Mr. 8S. A. Wertheim, the presi- 
dent of Burns Brothers, coal merchants, of New York, 
orders are being placed for German anthracite coals. Last 
week Mr. Wertheim had no fewer than sixty callers from 
Great Britain while at Paris, so that it will be seen that 
considerable efforts have been made to come to terms with 
him for coals produced in this country. Mr. Wertheim, 
however, is only buying sized anthracite coals, and he 
finds the price of Welsh anthracites too high to enable him 
to place orders for this district. 








Unemployment and Other Troubles. 


It would almost appear that, in no matter what 
direction one looks, trouble of one sort or another is to be 
met with in this district. The Great Western Railway 
Company is naturally effecting economies owing to the 
stagnant trade conditions, and this is affecting employ- 
ment. It is reported that the working hours of the shop 
men at Cardiff Docks are to be reduced, and the services 
of various workmen at other docks are to be dispensed 
with. The result is that some uneasiness is being felt and 
special meetings of N. U. R. men are to be called to 
consider the situation. The closing down of the Dillwyn 
Spelter Works, Swansea, means that about 200 workmen 
will affected. There is trouble in the milling industry 
of this district, as the result of which it is probable that 
before the end of this week over a thousand workmen will 
be idle. The point at issue is the action of employers in 
making a number of their workmen stand off owing to 
quieter trade. The workmen, however, have adopted the 
attitude of “ all in or all out,” and are at variance even 
with their own leaders in the course of tendering notices 
which they have taken. 








Tin-plate Trade and Pooling Scheme. 


The tin-plate market is steadier and a better tone 
prevails. Works are in most cases comfortably placed 
for orders for the next two or three months. There was 
another meeting of manufacturers at Swansea on Tuesday, 
when the proposed pooling scheme was further considered. 
Statistics were presented dealing with the contributions 
to the pool on a per mill basis. The scheme will come 
into operation in January next. 


Tin-plate Wage Basis. 


A scheme which has for its object an alteration 
of the wage basis in the tin-plate trade is being considered 
by the workmen’s side. At the present time the scale is 
entirely regulated by the price of steel bars, and the ques- 
tion which the men’s unions are discussing is whethe: 
wages would not be more equitably regulated by the 
selling price of the tin-plate. There are, however, a number 
of factors which enter into the fluctuation of prices in the 
trade, and the workmen's side of the Industrial Council 
are to meet on October 12th to consider further the matter. 


Current Business. 


The tone of the steam coal market displays quiet- 
ness in almost all departments. Sized qualities, especially 
dry nuts, are fairly active, but large coals and smalls are 
meeting with a poor demand. Prices are very irregular, and 
for the most part easy, though nominally there is no market 
alteration in values as compared with a week ago. The 
bulk of collieries are in need of prompt orders in order to 
clear standing stocks. Patent fuel also meets with a quiet 
demand but coke is steady. Anthracite coals are firm all 
round, and supplies of sized coals in particular are difficult 
to obtain for early loading. 











LAUNCHES AND TRIAL TRIPS. 


built by Harland and Wolff, Ltd., 
to the order of Andrew Weir and Co.; dimensions, 434ft. by 
53ft. 9in. by 37ft.; to carry 5200 gross tonnage. Engines, Har- 
land-B. and W. four-cycle motors ; constructed by the builders ; 
launch, September 24th. 


LEVERNBANK, motor ship ; 








LLANDOVERY CASTLE, twin-screw steamer ; built by Barclay, 
Curle and Co., Ltd., to the order of the Union-Castle Mail 
Steamship Company, Ltd.; dimensions, 470ft. by 61ft. 6in. by 
42ft. 6in. Engines, two sets of quadruple-expansion; con 
structed by the builders ; trial trip, September 25th. 

Two Sree. Licurers; built by Harland and Wolff, Ltd., 
to the order of Elder, Dempster and Co., Ltd.; dimensions, 
7lft. 9in. by 16ft. by 6ft. 4in.; 80 tons deadweight launch, 
September 25th. 











CATALOGUES. 


MaNnLove, Auuiorr anv Co., Ltd., Nottingham.—Filter press 
circular No, 700 B. 


E. Joprimxc anp Sons, Ltd., Pallion Steel Works, Sunderland 
—Leaflet dealing with steel castings. 

Cote, Marcuent anv Morey, Ltd., Bradford Folder 
dealing with central exhaust steam engines. 

Tue Exvecrric Furnace Company, Ltd., 17, Victoria-street, 
8.W. 1.—Pamphlet D, on electric resistance furnaces. 

8. G. Leacn anp Co., Ltd., 26-30, Artillery-lane, E.C 
List No. 2 E, describing the * Sbik *’ lightning arrester. 

Tue Sravevtey Coat anp Iron Compnay, Ltd., Chesterfield. 
—Book giving the history of the firm and describing its products. 

Marsuatt, Sons anp Co., Ltd., Gainsborough 
tion No. 15 entitled ‘Marshall Oil Engines,’ 
horizontal, fixed and portable. 





Publica 
type ‘5,’ 





¢ 


Sire Wititam ARROL AND Co, (Swansea), Ltd., King’s Dock 
Works, Swansea.—Booklet describing the works and some of the 
contracts carried out since 1923. 

ALLEN-Liversipce, Ltd., Victoria Station House, 8.W. | 
A number of catalogues describing the company’s products 4s 
shown and demonstrated at the Building and Allied Trades 
Exhibition, 

Tue Miptanp E.ecrric Manuracturine Company, Ltd., 
Barford-street, Birmingham.—List No. 150, dealing with the 
new “ Memrex”’ ironclad switch and * Kantark”’ fuses, made 
to comply with the new 1.E.E. regulations. 














CONTRACTS. 


Tue Leeps Force Compayny, Ltd., of Leeds, has received an 
order for eighteen all-steel passenger coaches for the Barsi 
Light Railway Company for use on the Miraj extension which 


the company now have in progress 








CABLES AND CoNDUCTORS FOR MONTEVIDEO His Majesty's 
Consul-General at Montevideo reports that the State electricity 
supp »ly works at Montevideo are — for tenders for the supply 
of 1,060,000 m. of special cable for outside use. Tenders will be 
received in Montevideo up to 4 p.m. on December 28th. Tenders 
are invited by the State electricity supply works at Montevideo 
for the supply and delivery of 200,000 m. of rubber-insulated 
wires and cables. Tenders will be received at Montevideo until 
4 p.m. on December 22nd. A copy of the specifications—in 
Spanish—and general conditions of tenders can be inspected 
by British firms at the Department of Overseas Trade, Room 52, 
35, Old Queen-street, London, 8.W 


Tue INsTITUTION OF THE KRusBer INDUsTRY.—At the annual 
general meeting of the London and District Section of the 
Institution of the Rubber Industry, on Monday, September 28th, 
Mr. D. A. 8. Porteous (Johnson and Phillips, Ltd.) was elected 
chairman, and Mr. 8. C. Mote (Inc ry Rubber, Gutta Percha and 
Telegraph Works Company, Ltd.) vice-chairman ma Me Oe 
Drakeley (head of Department of c hemistry and Rubber Tech- 
nology, Northern Polytechnic Institute) was re-elected hon. 
secretary. It was stated by Dr. Drakeley that 180 new indi- 
vidual members had joined the Institution during the preceding 
week, Members of the Section are to pay a visit to the labora- 
tories of the Netherland Government Rubber Institute at Delft, 
Holland, at the invitation of Dr. A. van Rossem, Director of the 
Institute. They will leave London on Thursday evening, October 
8th, and return by Sunday morning, October 11th. 


Paris INTERNATIONAL CONFERENCE ON HIGH-TENSION LINES. 

It is proposed, subject to there being a sufficient demand, to 
publish an English edition (in two volumes of about 1100 pages 
each) of the papers read at the International Conference on High- 
tension Lines, held in Paris from June 16th to 25th, 1925. The 
volumes will also contain a report of the discussions. If the 
demand reaches 400 copies the price will be £4 for the two 
volumes, but in the event of 800 copies being subscribed for the 
price will be £2 10s. In order that an early decision may be 
arrived at as to whether to publish an English edition, those 
wishing to subscribe for copies are requested to inform without 
delay Monsieur Tribot Laspiére, Union des Syndicats de I’ Ele« 
tricité, 25, Boulevard Malesherbes, Paris, of the number of copies 
they will require. A French edition of the papers and discussions 
will also be published provided not less than 1000 sets are sub- 
scribed for. The price will be 200f. per set, but after November 
Ist, 1925, the price will be increased to 250f. Orders for the 
French edition should also be sent to M. Tribot Laspiére at the 
address given above. 


Worxksuor Svuecestion Scnemes.—The Industrial Weltare 
Society, Palace-street, Westminster, has prepared a memo- 
randum on Suggestion Schemes, which may be commended to 
the attention of works managers. The Suggestion Box is already 
employed in a good many works, but in many cases it looks 
after itself more or less, and is not as productive as it might be. 
The memorandum before us is based on long experience, and is, 
of course, imbued with that human feeling which we expect in 
the Welfare Society. Under the heading of ‘ Guiding Prin- 
ciples’? the memorandum insists that no maximum peward 
should be laid down. The workers must be made to feel that 
they are to be given a fair return for their ideas, and that it will 
be a square deal. Hence, to say to them in effect, ““ Whatever 
your idea may be worth to us, you cannot be awarded more than 
this or that amount,”’ is to court failure. The memorandum 
lays considerable stress upon the necessity of clearly explaining 
the scheme to the workers and keeping it constantly before them. 
It often happens that a workman has a valuable idea, but is 
unable to express it at all on paper and only inadequately by 
however, he is helped sympathetically, he is able 


speech, 
In all matters dealing with suggestions, the 


to make it clear. 


personal factor should be kept to the fore throughout, and 
formality should be avoided as far as possible. All who are 
interested in Suggestion Schemes will be well advised to read 
this memorandum. 
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Current 


N_W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native 
Foreign (c.i.f. » 


(2) Scortanp— 
Hematite 
No. 1 Foundry 
No, 3 Foundry 


N E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 - 
Silicious Iron .. 
No. 3G.M.B .. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 
MiIpLaNps— 
(3) Staffe.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


” ” 


(3) Northampton— 
Foundry No. 3 
Forge 


(3) Derbyshire— 
No, 3 Foundry 
Forge 


(8) Lincolnshire— 
No, 3 Foundry 
No, 4 Forge 
Basic 


‘.W. Coast— 
N. Lancs. and Cum.— 


(4) N 


Hematite Mixed Nos. 


ScoTtanp— 
Crown Bars 
Best 


N.E, Coast— 
Common Bars 


Lancs.— 
Crown Bars .. . 
Second Quality Bese 
Hoops ne 


8. Yorxs.— 
Crown Bars 
Best ” 
Hoops 


MIDLANDs— 
Crown Bars .. 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


(6) Home. 
£ se. d, § 8. 

(6) Scortanp— 

11 10 
$s 


» 


@ oe oe 
6to8 5 0 
6to7 15 0 


Boiler Plates .. 
Ship Plates, jin. and up. 
Sections .._ .. 7 
Steel Sheets, ender 9/,,in. 

to jin. .. 
Sheets (Gal. Cor. 24 B. G. ) 


© a 


(7) Export. 
d. 


Prices for Metals and Fuels. 


STEEL (continued). 
Home. 
£s. d. 
8 0 


N.E. Coast— 


Ship Plates 
Angles : 
Boiler Plates .. 
Joists on 
Heavy Rails .. 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails 
Light 
Billets 
MANCHESTER— 
Bars (Round) 
» (others) .. 
Hoops (Best ) ee 
(Soft Steel) .. 


O0tod 0 
Oto 10 10 


0 
ot 


” 


Oto 9 5 0 
Oto 9 0 0 


Plates — # 

» (Lancs. Boiler) 

SHEFFIELD— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic , 
Intermediate Basic 
Soft Basic 
Hoops .. 
Soft Wire Rods 
MrpLtanps— 

Small Rolled Bars .. ; 
Billets and Sheet-bars . . 
Sheets (20 W.G.) ll 
Galv. Sheets, f.o.b. L' pool 16 
Angles 7 
Joists 
Tees i ee ve 
Bridge and Tank Plates 
Boiler Plates 


- 
Ss 


ome a 


- 
co © 


7 
8 
8 


2 


NON-FERROUS METALS. 
SwaNnsza— 


Tin-plates, I.C., 20 by 14 
Block Tin (cash) 

_ (three months) 
Copper (cash) 

+» (three months) 
Spanish Lead (cash) 
os (three months) 

Spelter (cash) 
(three months) 
MaNCHESTER— 

Copper, Best Selected Ingots 
Electrolytic = 


Strong Sheets - 
» Tubes (Basis Price) .. 
Brass Tubes (Basis price) 
+ Condenser 
Lead, English. . 
Foreign 


” 


FERRO ALLOYS. 


(All prices now nominal.) 


Tungsten Metal Powder 
Ferro Tungsten 

Per Ton. 
£23 10 0 
0 0 
10 0 


Ferro Chrome, 4 p.c. to 6 p.c. carbon .. 
6 p.c. to 8 p.c. -. £23 
8p.c.tol0p.c. ,, - £22 
Specially Refinod 

. 2 p.c. carbon 
lp.c. » - ae 
0.70 p.c. easben ie 
carbon free 

Metallic Cheenion 

Ferro Manganese (per ton) 


.. £40 

.. £5110 O 

. £56 0 0 
1/5 per lb, 

.. 3/9 per lb. 

. £15 for home, 


0 0 


» Silicon, 45 p.c. to 50 p.c. .. . £12 


unit 
” 75 p.c. . £21 
unit 
16/— per Ib. 
6/3 per lb. 
. 1/1 per Ib. 
-. £170 to £175 
. 10/- per Ib. 


. £130 


Vanadium 
Molybdenum 
Titanium (carbon free) 
Nickel (per ton) ox 
Cobalt . 
Aluminium (per ton) 





£9 to £9 5 


15 
13 


19/4} to 19/74 
264 17 
265 

61 
62 
39 
36 
38 
37 3 9 


6 
6 
0 
6 
0 
6 
6 


67 
68 


1/10 to 1,11 per Ib. 
1/8 to1/9 per Ib. 
Per Unit. 


8/- 
7/9 
7/6 
15/-— 


17/- 
19/- 


£15 for export 
5 0 scale 5/— per 


0 0 scale 6/— per 





FUELS. 
SCOTLAND. 

Export. 
14/- 
14/9 

16/6 to 20 
17/3 
17 
14/3 


LaNARKSHIRE— 
(f.0.b, Glasgow)—Steam 
Ell .. 
Splint 
Trebles 
Doubles 
Singles 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
Splints .. 
Trebles 


14 


” ” 


* 17/3 
FIresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles 
Doubles .. 
Singles 
Loratans— 
(f.0.b. Leith)—Best Steam .. 
Secondary Steam 
Trebles 
Doubles 
Singles 


12/9 to 14 
20/9 
18 
17 
13/9 


14/- 
13/6 


16/9 


ENGLAND. 

(8) N.W. Coast— 

Steams 

Household 

Coke . 
NoORTHUMBERLAND— 

Best Steams 

Second Steams 

Steam Smalls 

Unscreened 

Household 
Durnam— 

Best Gas 

Second 

Household 

Foundry Coke 
SaEerrieLp— 

Best Hand-picked Branch 

Barnsley Best Silkstone 

Derbyshire Best Brights 
House - 
Large Nuts 
Small 


23/- 
40/- to 45/- 
25/- 


15/- 
14/- to 14/6 
10/- 
14/- 
20/— to 22/- 


16/9 
13/6 to 13/9 
20/— to 22/- 
1. «we 18/6 
Inland. 
30/— to 33/- 
27/- to 29/- 
22/6 to 25/6 
22/- to 24/- 
16/— to 20/— 
12/6 to 14/- 
18/— to 22/- 
18/— to 22/ 
9/6 to 12/6 
6/6to 8/- 
3/6to 5/6 


” ” 


” 


Y orkshire Hards 
Derbyshire ,, 

Rough Slacks 

Nutty 
Smalls ° 
Blast-furnace Coke (Inland)* — 
(Export) f.o.b. 


(9) SOUTH WALES, 


” 


” ” 17/3 to 17/9 


Carpirr— 
Steam Coals: 
Best Smokeless Large .. 
Second 


24/— to 24,6 
22/9 to 23/3 
23/— to 24/- 
21/- to 22/- 
21/6 to 22/- 
21/— to 21/6 
21/- to 21/6 
20/6 to 21/- 
10/3 to 11/- 
9/- to 10/- 
19/— to 30/- 
26/— to 26/6 
14/- to 15/- 
19/6 to 20/- 
16/6 to 18/6 
9/6 to 10/6 
40/— to 45/- 
25/— to 30/- 
21/— to 24/- 
26/6 to 27/- 


” ” 


Best Dry Large .. 
Ordinary Dry Large .. 
Best Black Vein Large 
Western Valley ° es 
Best Eastern Valley Large 
Ordinary 
Best Steam Smalls 
Ordinary 
Washed Nuts - 
No. 3 Rhondda Large .. 
Smalls 
Large .. 
Through 
Smalls 
— Coke (export). . 
Furnace Coke (export) 
Patent Fuel ; 
Pitwood (ex ship) . . 
SwansEa— 
Anthracite Coals : 
Best Big Vein — 
Seconds .. .. 


” 
” 


” 


No. 


9 


- 


47/6 to 50/- 
40/- to 45/- 
30/— to 35/- 
57/6 to 60/- 
55/- to 60/- 
42/6 to 45/- 
21/- to 25/- 
10/— to 10,6 
14/- to 14/6 


Red Vein - 
Machine-made Cobbles- 
Nuts.. 
Beans 
Peas ‘- i 
Breaker Duff . . 
Rubbly Culm 
Steam Coals : 
Large... 
Seconds .. 
Smalls .. .. 
Cargo Through 


22/-— to 24/- 
20/- to 22/- 

9/6 to 10/6 
16/6 to 18'— 








(1) Delivered. 
(6) Home Prices—aAll delivered Glasgow Station. 


(2) Net Makers’ works. 


Boiler Plates 10/— extra delivered England. 


(8) f.0.t. Makers’ works, approximate. 


coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


according to analysis; open market, 17/— to 18/6 at ovens. 


t Latest quotations available. (a) Delivered ( 


(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 


Flasgow. 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 


(b) Delivered Sheffield. (c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Competition Abroad. 


Tue efforts now being made in France to organise 
he financial situation in such a way as to ensure a return 
of the franc to something like par value are not regarded 
hy manufacturers with any particular satisfaction, as they 
mnsider that a rapid improvement would make the trade 
osition much worse than it is. At present home business 
very irregular, and while the big engineering companies 
ave generally a fair amount of work in hand, the smaller 
firms are less active. Contracts are being distributed for 
he second part of the programme of naval construction, 
ind there is a good deal of activity in electrical engineering ; 
but otherwise the situation, so far as home business is 
meerned, is far from encouraging. Manufacturers are 
omplaining of the obvious intention of the Government 
to obtain as much as it can from Germany on account of 
reparation, but it does not seem after all as if it will do so 
vithout difficulty, for the German makers are displaying 
ome reluctance to take reparation orders unless they can 
ecure good prices. In the case of railway wagons the 
orders were refused by the leading builders and the business 
vas transferred to small makers, who, it is affirmed, are 
heing boycotted more or less by the wheel and axle manu- 
facturers. The deliveries of the wagons to France are 
therefore being considerably delayed. This, however, 
can hardly affect the situation of French makers, for if 
the Germans do not supply material it is not likely that 
much will purchased at home until finances are 
straightened out. In view of the restricted home buying 
the position of engineering firms would be unsatisfactory if 
it were for the contracts that are being secured in 
foreign merkets. Much of the work so received is due to 
organisation and to the banking facilities offered, but the 
orders could not be obtained without the low quotations 
which are rendered possible in a large measure by the low 
monetary values. Nevertheless, it 


be 


not 


is felt that with the 
steadily advancing charges the margin in favour of French 
manufacturers is being reduced, and it is particularly 
feared that a too rapid improvement in the franc would 
vive a distinet advantage to British manufacturers. 


Production Costs. 


In view of the importance which is being attached 
to the development of foreign trade, the chief problem at 
the moment is to keep down production costs. At present 
everything tends to increase them. As every advance in 
living costs is accompanied by a demand for higher wages, 
and as every increase in wages gives a further impetus to 
the upward movement of living costs, it follows that if 
this progression is to be stopped something must be done 
to bring down the cost of living. Although the economical 
conditions are, of course, mainly responsible for the con 
siderable advance in the prices of everything, it is generally 
admitted that the inflation has been seriously aggravated 
by the large margin between production costs and selling 
prices that goes into the pockets of middlemen. Since the 
war middlemen have played a much larger part in the dis- 
tribution of goods than ever before. Not only have the 
commission agents increased in number, but they are 
alleged to be taking much more profit, and that their profit 
seems to increase automatically whenever selling prices 
have to be raised to meet any additional taxation or 
charges. Some time ago the Government proved that it 
was possible, by cutting out the middleman’s profits, to 
sell goods at very low figures. The experiment was 
successful, but was carried out on too limited a scale to be 
continued. Now another effort is to be made with the 
collaboration of the Confédération Générale de l’Artisanat 
Francais, which has undertaken to manufacture and sell 
certain articles at much below the prices now paid for them. 
The idea is to organise the manufacture in such a way as 
to obtain the raw material in large quantities under the 
best conditions and to sell the goods direct to consumers. 
It is difficult to how the system can extended 
sufficiently to affect all commodities, but it is hoped that 
the selling of certain goods at low prices will check the 
upward movement of others. 


see be 


Miners’ Wages. 


When the miners in the Nord and the Pas de 
Calais accepted a reduction of one-half of the 40 per cent. 
bonus previously allowed to meet the high cost of living 
it was hoped that the measures taken by the Government 
to improve the situation of the coal industry would permit 
the full bonus to be accorded later on. At a meeting of the 
miners’ representatives and the coalowners last week the 
men claimed an immediate return to the old conditions, 
but the owners declared that they were unable to grant the 
full bonus because the situation of the industry had 
become still worse. It is true that the measures adopted 
by the Government, such as the partial restriction of 
German coal imports, have helped to lessen the crisis, but 
the competition of Belgian and German coal is nevertheless 
growing and a still more serious factor is the offer of 
British coal at prices distinctly below those at which local 
coal can be supplied. Since the British Government 
subsidised the coal industry coal is said to have been 
offered in France under extremely favourable conditions. 
All that the French coalowners could offer to the men was 
a premium on wages, but this was refused on the ground 
that while the premium would allow good workers to get 
the equivalent of the bonus, the others would lose on the 
transaction. The Government is therefore again being 
asked to intervene, although it is difficult to see what 
further measures it can adopt to stave off a conflict. 


Paris Water Supply. 


The Paris Municipal Council is again being urged 
to take immediate measures to ensure the city’s being 
provided with water from the practically inexhaustible 
underground supplies in the Vals de Loire. First proposed 
by Baron Haussmann and revived by M. Belgrand in 
1885, the scheme was again brought forward in 1913, 
but difficulties were encountered in local opposition and 
the cost. It is estimated that the work would cost to-day 


1400 million francs. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each, 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


222,861. September 29th, 1924.—IMPROVEMENTS IN OR RELAT- 
ING TO Rotors ror Asyncnuronovus Morors, Siemens- 
Schuckertwerke Gesellschaft mit Beschrankter Haftung, 
ot Siemensstadt, near Berlin. 

This invention relates to asynchronous motors with two 
squirrel cage windings, one of which is made of a resistance 
material and intended for starting and the other a low resistance 
winding intended for running. A disadvantage of these motors 
is that the working winding has a large leakage dispersion and 
therefore a poor power factor. The trouble is due to the fact 
that the core above the working winding has to have a good 
magnetic conductivity to ensure the proper action of the resist- 
ance winding during starting, and the slits which connect the 
starting and running winding slots must not have an excessive 
reluctance ; in other words, they must not be too wide. This 
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part of the core is therefore liable to lead to the development 
ot a great dispersion flux. A reduction of the dispersion or leak- 
age flux, and therefore an increase of the power factor, can be 
obtained by providing the bars of the working winding with 
projections which extend completely, or almost completely, to 
the circumference of the rotor. The bars of the working 
winding A can be built so that they entirely or partly fill the 
slits between the two windings. As the slit is narrow the portion 
of a bar accommodated in it will behave, on account of the current 
displacement, like a conductor of very high resistance, and will 
therefore only influence the starting to a very small extent. 
When the motor is running, however, the current density in the 
lower and upper portions of the bar will be the same. An alterna- 


tive scheme is shown in the lower illustration.—Auguat 20th, 
1925. 
223,250. October 1lth.—IMPROVEMENTS IN OR RELATING TO 


DAMPING CIRCUITS FOR ALTERNATING-CURRENT MACHINES, 
Siemens-Schuckertwerke Gesellschaft mit Beschrankter 
Haftung. of Siemensstadt, near Berlin. 

Owing to the heating which takes place during working, the 
damping bars in the poles of alternating-current machines are 
liable to considerable expansion, and in the case of long poles 
it is necessary to take precautions in order to maintain a good 
passage of current between the damping bars and the damping 
rings. According to this invention the damping bars A are 
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passed, with a certain amount of play, through the damping 
ring B, and are connected at their free end to the ring by means 
of an elastic connection composed of a bundle of springs, of con- 
ducting material ; the ring being rigidly connected to the poles 
by a screw joint. In the illustration, the spring collar C is 
clamped at one end between clamping jaws D, to which the 
damping bar A is keyed by means of a cone E ; whilst the other 
end of the spring collar C is held by clamping jaws F, which are 
connected to the ring B by means of a bolt G.—Auguest 20th, 
1925. 


TRANSFORMERS AND CONVERTERS. 


238,641. June 4th, 1924.—-An ImpRovep CLampine Device 
ror Etecrric TRANSFORMER WinpiNes, Adolph Harry 
Railing, William Widdowson, and Arthur Ernest Angold, 
all of Magnet House, Kingsway, W.C. 2. 

The device consists of a thrust rod A introduced between the 
end of the spring B and the clamping plate C. On this thrust 
rod is a tapered collet D, which is split in three or more sections. 
A tapered hole, agreeing with the taper of the collet, is bored in 





part of the transformer frame E. The collet has a small spring F, 
i an 


which pulls it into the tapered hole. This spring more t 

counteracts the weight of the collet, and so accelerates the 
gripping. The complete apparatus acts as a clutch, which 
prevents return movements of the thrust rod A; but when the 
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main spring B causes the thrust rod to follow up any shrinkage 
of the transformer coils, the clutch is self-releasing, and does 
not prevent forward movement of the rod. The thrust rod A 
may be made slightly tapered, with its largest diameter nearest 
to the clamping plate. This taper assists the clutching action 
of the collet.—-August 27th, 1925, 


GAS PRODUCERS. 
238,421. November 14th, 1924.—Gas Propucers, J. Y. John- 
son, 47, Lincoln's Inn-fields, London. 

In this producer the fuel bed is constantly stirred up by a 
water-cooled poker A, which is itself rotated round a fixed centre, 
while the body of the producer is turned round a different axis. 
The result is that the end of the poker performs a series of advanc- 
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ing convolutions which thoroughly break up the charge. It 


will be seen that the poker is carried by an inclined bearing, and 
is driven through worm gearing B by a motor C. The connection 
D provides a stationary point at which the necessary cooling 
water can be introduced to the poker. The waste water is dis- 
charged through a cooling jacket round the bearing, and then 
to a water-seal below.—Auguet 20th, 1925. 


CRUSHING AND GRINDING, 


EMULSIFYING 
Gateshead 


1924. 
347, 


CENTRIFUGAL 
Rectory -road, 


November 19th, 
R. Surtees, 


238,425. 
MACHINES, 
on-Tyne. 

‘Lhis machine is intended for the emulsit ying, mixing or grind - 
ing of liquids or semi-liquids. It comprises two discs A and 

B, mounted on separate spindles and rotated in opposite direc- 
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tions, by means of the belt pulleys C and D. Each of the dises 
is provided with a series of pegs E, which intermesh, and at the 
periphery there are two inclined grinding faces F. The distance 
apart of these faces is settled by the adjustment G. The material 
to be ground is fed into the conical entry H, and is delivered at J. 
—August 20th, 1925. 
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CRANES AND CONVEYORS. 


APPA- 


238,449. January 3rd, 1925.—PnNeumatic CONVEYING 
W. R. 


raTUs, The Sturtevant Engineering Company and F. 
Williams, 147, Queen Victoria-street, London, E.C. 4. 

In this conveying system compressed air is used to drive the 
powdered, or granular, material along a pipe. Inthe drawing A is 
the conveying pipe, and B a receptacle for the material. There are 
upper and lower rotary valves D, which are alternately operated 
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by an air motor E. Compressed air, from the receiver F, is taken 
by the pipe G to a nozzle H at the inlet end of the conveying 
pipe, and on its way passes through two rotary valves J and K. 
Pressure air is also admitted to the interior of the receptacle B, 
as shown. In operation the various movements are so timed 
that cartridges of the material are formed in front of the nozzle 
H when the supply of air is interrupted, and are then blown 
by forward a puff of compressed air.—August 20th, 1925. 


MACHINE TOOLS AND SHOP APPLIANCES. 


238,823. May 2nd, 1925.—Means ror Strapping METAL 
Pirates, F. J. Commin, 5, Victoria-street, Westminster, 
and A. H. J. Wright, Uralite House, Higham, Kent. 

The function of this apparatus is to perforate metal plates 
with jagged holes, so that it may be suitable for reinforcing 
roofing sheets. The perforation is effected by multiple pointed 
pun hes working in conjunction with die plates having holes 
slightly larger than the punches, with chamfered edges. The 
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_punch member A is built up of three plates screwed together 
and drilled to accommodate the punches as shown. Some of the 
punches, such as that at B, are screwed into a stripping plate 
C, which is pushed outward by springs round these punches. 
The die plate is built up as shown, and is provided with regis- 
tering@ins D. Opposite to the punches B the holes in the die 
plate are furnished with spring plungers which push the punched 
plate clear of the die.—August 27th, 1925. 

238,833. May 28th, —Rivetine Tuse Jornts, H. Junkers, 

68, Bismarckstrasse, Frankenburg, Aachen, Germany. 


This apparatus is intended to facilitate the riveting of the 
joints in tubes and other objects difficult of access. The rivet 
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it will be seen, is closed from the inside by means of a wedge A 
and abutment B, which is operated by a rod and flexible con- 
nection C from a treadle D. The hollow rod E provides a means 
of positioning the device under the rivet. Several alternative 
designs are illustrated in the specification.—August 27th, 1925. 


MOTOR CARS AND ROAD TRAFFIC. 


15th, 1924.—IMPROVEMENTS IN OR RELATING 
To DeviaTinG Cams For INTERRUPTING ELECTRIC CIRCUITs, 
The British Lighting and Ignition Company, Ltd., and 
James Cochrane Hutton, both of the British Lighting and 
Ignition Company's Works, Chester-road, Ashton, Bir- 
mingham. 

The deviating cams hitherto used on ignition for 
internal combustion engines have been made from hardened and 
ground steel, and this has generally necessitated the use of a 
heel on the contact breaker arm or the introduc- 
tion of a non-metallic intermediate member between the steel 
cam and the arm or spring carrying the free electrode. Difficulty 
has been experienced in fitting the heel of non-metallic material, 
and in keeping down the weight of the movable members. 
According to this invention, the deviating cam is made of non- 
metallic laminations, which are compressed together and are 
held together by means of varnish comprising a condensation 


238,672. July 


devices 


non-metallic 


product of phenols and formaldehyde, such as that known under 
the trade name of Bakelite. Alternatively, the laminations may 
be held together by mechanical means. Two forms of construc- 
tion are shown in the accompanying illustrations. The lamina- 
tions A are composed of paper fibre, or other insulating material, 
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and are held together in the case of the cam shown on the left 
by the varnish mentioned. In the case of the arrangement 
shown on the right, before the paper or fibre laminations are 
assembled and compressed, they are treated with varnish, and 
after compression they are held together by rivets.—August 
7th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this — on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

Farapay Society.—Lecture Rooms of Sir Leoline Jonkyns 
Laboratory, Jesus College, Oxford. General discussion on 
‘ Photochemical Reactions in Liquids and Gases.” 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.—92, 
Victoria-street, London, 8.W. 1. Metropolitan District meeting. 
Paper, “‘ Modern Road Construction,”” by Mr. Wm. Bell. 6.30 
p-m. 

Junior INsTITUTION OF ENGINEERS.—39, Victoria-street, 
London, 8.W.1. Lecturette, “‘ Problems of Broadcasting,” 
by Mr. H. Bishop. 7.30 p.m. 


FRIDAY TO MONDAY, OCTOBER 2np To 5rs. 

Smoke AsaTeMentT Leacue or Great Barirain.—Palace 
Hotel, Buxton. Conference on “ Smoke Abatement.” 

SATURDAY, 

INSTITUTE OF BRITISH FOUNDRYMEN : 


—College of Technology, Sackville-street, 
sidential address by Mr. J. Masters. 4 p.m. 





| 


OCTOBER 3rp. 


LANCASHIRE BRANCH. | 
Manchester. Pre- 


INsTITUTION oF Crvm. ENGINEERS: BrrMINGHAM AND D1s- | 
TRicT AssocIATION.—Visit to Birmingham, Tame and Rea | 
District Drainage Board works. 2.15 p.m. 

County ENGINEERS.— 
Joint meeting of North- | 
Discussion on “ Regional 


INSTITUTION OF MUNICIPAL AND 
County Court Room, Todmorden. 
Western and Yorkshire Districts. 
Town Planning.” 2.30 p.m. 


MONDAY, 


Junior INSTITUTION 
SecTion.—Geographical 
Parsonage, Manchester. 
by Mr. J. D. Porteous. 

Society or ENGrveers.—Geological Society's Rooms, Burling- 
ton House, Piccadilly, London, W. 1. Paper, ‘ Bridges: Their 
Renewal in England and France during the Great War,”’ by 
Major V. A. M. Robertson. 5.30 p.m. 


TUESDAY, 
INSTITUTE OF METALS: 


OCTOBER 5ru. 
or ENGINEERs: 
Society’s Room, 
Chairman's address, 
7.30 p.m. 


NortTa-WeEsTERN 
16, St. Mary’s 
* Responsibility,” 


OCTOBER 6ru. 


BrruincHam Locat Secrion.— 
Chamber of Commerce, New-street, Birmingham. Paper, 
“Some Phases of Life in India,’ by Dr. F. Johnson. 7 p.m. 


INsTITUTE OF MeTats: Nortu-East Coast Locat Section. 
—Electrical Engineering Lecture Theatre, Armstrong Se 
Newcastle-upon-Tyne. Address by the Chairman, Mr. H. J. 
Young. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Automo- 
bile Club, Pall-mall, London, S.W.1. Presidential address. 
“The Automobile Engineer,”” by Mr. H. Kerr Thomas. 8 p.m, 

INsTITUTION oF ELECTRICAL ENGINEERS: SoutH MIDLAND 
Stupents’ Secrion.—Queen’s Hotel, Birmingham. Address 
by the Chairman, Mr. R. H. Rawll. 7.30 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow. Address by the President, 
Mr. A. J. Campbell. Paper, ‘‘ The Ruths Steam Accumulator,”’ 
by Mr. A. J. T. Taylor. 7.30 p.m. 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS.— 
Caxton Hall, Westminster, London, 8.W.1. “ Practical 
Measurement of Air Flow,”’ by Mr. E. Ower. 7 p.m. 


WEDNESDAY, OCTOBER 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Co-operative Old 
Hall, Exchange-street, Derby. Derby Graduates’ Meeting. 
Exhibition of Cinematograph Films. 7.30 p.m. 
University or Lonpon.—University College, Gower-street, 
London, W.C.1. Public lecture, “The Heating Equipment 
of a Large Hospital,”’ by Mr. A. H. Barker. 7 p.m. 


THURSDAY, OCTOBER 8ru. 


INsTITUTE OF Metats: Lonpon Loca Section.—Institute 
of Marine Engineers, 85/88, The Minories, Tower-hill, London, 
E. 1. Address by the Chairman, Dr. J. L. Haughton. 7.30 p.m. 


FRIDAY, OCTOBER 9ru. 


ENGINEERING Grovup.—Royal 
Adelphi, London, W.C. 2. Paper, 
Gibbs. 8 p.m. 


7TH. 


Society of Arts, 
* Aerosols in 


CHEMICAL 
John-street, 
Industry,” by Dr. W. E. 

Dieset Enoive Users’ Assocration.—Caxton Hall, West- 
minster, London, 8.W.1. Paper, “The Scottish Shale Oil 
Industry,’ by Mr. E. M. Bailey. 

INsTITUTE OF MeTALs: SHEFFIELD LocaL Section.—Non- 
ferrous Section of the Applied Science Department, The Uni- 
versity, Sheffield. Chairman’s address, ‘Some Notes upon the 
Value of the Institute of Metals to the Local Industries,’ by Mr. 
F. Mason. 7.30 p.m. 


Junior InstTiTuTION oF ENGINEERS.—39, Victoria-street, 


| Brancu.—Geographical Society’s Room, 








London, 8.W. 1. Informal meeting. 7.30 p.m. 


OCTOBER 9%ru To 
London, w. 


FRIDAY tro SATURDAY, 17TH. 


Moror SHow.—At Olympia, 10 a.m. each day 


MONDAY, OCTOBER 12ru. 

InstiruTe oF Metats: Scorrisa Locat Secrion.—Institu- 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank 
crescent, Glasgow. Address by the Chairman, Mr. John Stirling 
7.30 p.m. 

Colley: 
Meetin 


ENoatneers.—The 
Business 


or AUTOMOBILE 
Loughborough Graduates’ 


INSTITUTION 
Loughborough. 
7 p.m, 

INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES 
SEcTION.—Storey’s-gate, Westminster, London, 8.W. 1. Pap: 
‘An Analysis of Tests on a High-speed Petrol Engine,’ by M 
G. Lyon, 7 p.m. 


TUESDAY, OCTOBER l13ra. 
ENGINEERS.— 85-88, 
** Metallic Corrosion,” 


The Minori 
by Mr. W. 8 


or MARINE 
London, E, 1. 
6.30 p.m. 


INSTITUTE 
Tower Hill, 
Patterson. 
39, Victoria-stre« 

Its Effect and |; 
7.30 p.m, 


or ENGINEERS. 
Town Planning 


R. A. Hudson, 


Junior INstTrruTion 
London, 8.W.1. Paper, * 
fluence on Industry,’ by Mr. 


WEDNESDAY, OCTOBER l4ru. 


INsTITUTION oF Civi. ENotngeers.—Great George-stre: 
Westminster, London, 8.W. 1. Joint meeting with the Instit 
tion of Mechanical Engineers, the Institution of Electrical En, 
neers, the Institution of Naval Architects, the Institute of Marin: 
Engineers, the North-East Coast Institution of Engineers and 
Shipbuilders, the Institution of Engineers and Shipbuilders i 
Scotland, the Institute of Chemistry of Great Britain and Ir: 
land, the Institution of Gas Engineers, the British Electrical an:| 
Allied Manufacturers’ Association, the British Engineers’ Ass 
ciation, the Admiralty, the War Office, the Air Ministry, whi 
are co-operating in the work of the Special Committee 
Tabulating the Results of Heat Engine Trials. Discussion o 
“* Standard Codes for Tabulating the Results of Trials on Stea 
Turbines and Condensing Plant, introduced by Mr. R. A 
Chattock. 6 p.m. 

Bride Institut 
Presidential addre 
30 pom 


INSTITUTION OF ENGINEERS-IN-CHARGE.—WSt 
Bride-lane, Fleet-street, London, E.C. 4. 


by Engineer Vice-Admiral Sir George G. Goodwin. 7 
OCTOBER 


7, Albemarle 
by Major Cc 


THURSDAY, 15ru. 
AERONAUTICAL SOCIETY. 
in Burma 


street, Lond 


K. Cochratr 


Royal 
W.1. “ Aircraft Survey 
Patrick. 5.30 p.m. 


FRIDAY, 


INSTITUTE OF METALS : 
lurgical Department, University 
Swansea. Address by the Chairman, 
7.15 p.m. 


OCTOBER lérua. 

Swansea Locat Secrion.—Metal 
College, Singleton Park 
Captain Hugh Vivian 


ITLAND 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN Sc 
39, Elmbank-crescent, Glasgow. Students’ moeting. 

Engineer and his Ship,’ by Mr. J. L. Adam. 8 p.m. 

ENGINEERS. —39, 
* Super Tension Cable 


Victoria-street 
Di-Ele« 


Junior INsTITUTION oF 
London, 8.W.1. Lecturette, 
trics,”’ by Mr. A. J. Tracey. 7.30 p.m 

MONDAY, O¢ 


INSTITUTION 


‘TOBER 19rsa. 
ENGINEERS : 

16, 
* Engineering 


NortTu-WesTern 
St. Mary's Par 
Troubles,”’ by 


JUNIOR or 


Lecturette, 
7.30 p.m. 


s ~y % Manchester. 
Mr. A. N. Haworth. 
TOBER 
ENGINEERS. — 85-88, 
Presidential address. 


TUESDAY, O06 20TH. 


INSTITUTE OF MARINE 
Tower-hill, London, E. 1. 

INSTITUTION OF ENGINEERS AND SHTIPBUILDERS IN SCOTLAND 

39, Elmbank-crescent, Glasgow. Discussion on “ The Ruth 
Steam Accumulator,’ by Mr. A. J. T. Taylor. Paper, The 
Jubilee of the Marine Spring-loaded Safety Valve, Mr 
| Donald MacNicoll. 7.30 p.m. 


WEDNESDAY, OCTOBER 

NewcomeEN Society.—Room 6, Chamber of Commerce, New 

street, Birmingham. Diary of a tour in the Midlands in 1823, 

kept by Joshua Field, will be shown. Mr. J. W. Hall will précis 
and annotate the Diary. 5.30 p.m. 


The 


6.30 p.m, 


Minories 


by 


2istT. 


OCTOBER 27rn To NOVEMBER 


7TH. 


TUESDAY to SATURDAY, 


Motor TRANsPoRT Exuxisition.—Olympia, 


each day. 


COMMERCIAL 
London, W. 10 a.m. 








EDUCATIONAL INTELLIGENCE. 


A course of six lectures on 
Mercury-are Rectifiers *’ will be delivered by 
Fleming at University College, 
at 5 p.m., beginning October 28th, 1925. 
to members and non-members of the University. 


‘Mercury Vapour Lamps and 

Professor J. A. 
Gower-street, on Wednesdays, 
The course is open both 
Fee £1 Lis. 6d. 
Applic ation for tickets of admission should be made to Walter 


W. Seton, University College, Gower-street, W.C. 1. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


formerly of 22, 
Lloyd’s-avenue, 


Hupson Streamsure Company, Ltd., 
has changed its address to 8, 
3. 


THE 
Billiter-street, 
London, E.C 

Sir Witi1aM ARROL anv Co. (Swansea), Ltd., inform us that 
they have appointed as their sole agent in the London district 
Mr. Hubert E. Mayhew, 5, Billiter-buildings, Billiter-street, 
London, E.C. 3. 

L. Mrrcnett anp Co., Ltd., have been appointed by the 
Holdfast Paint and Varnish Company, Ltd., sole export agents 
for ‘* Holdfast ’’ liquid jointing for use in making joints for gas, 
petrol, oil, steam, or water. 


WE learn with pleasure that Marshall, Sons and Co., Ltd., 
Gainsborough, have secured a contract to supply the Greek 
Government with 100 compound steam road rollers of the 
‘Marshall ’’ latest Class “‘S ”’ series. 

THE announcement made that Dr. George Christopher 
Clayton and Professor Henry Cort Harold Carpenter, F.R.S., 
heve been appointed by Order of Council, dated Se ptember 16th, 
1925, to be members of the Advisory Council to the Committee 
of the Privy Council for Scientific and Industrial Research. 


SPEAR AND Jac er Ltd., inform us that Mr. Ernest Wilson, 
formerly with Sir W. Armstrong, Whitworth and Co., Ltd., is 
leaving for New Zealand. where he will act as sole representative 
for them and for Joseph Rodgers and Son, Ltd. Both these 
firms are being represented at the Southern and South Seas 
Exhibition at Dunedin. 


is 








Oct. 9, 1925 


THE ENGINEER 





365 
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Twenty-Ton Coal Wagons. 


Tue Great Western Railway Company announces 
that, although less than two years have elapsed since 
campaign for high-capacity wagons was begun 
its general manager, it is now possible to see the 
2)-ton in considerable numbers working 
regularly the serving the South Wales 
ports. Good progress is also reported in connection 
with the reconstruction of coal shipping eppliances. 
At Cardiff six new hoists are nearing completion, and 
new appliances are also being erected at other ports. 
Certain improvements in the construction of the new 
20-ton wagons are being adopted, including the pro- 
vision of the Great Western Company's “ either-side 


the 
by 
wagons 


on routes 


brake.” Further renewals of wagons for the ship- 
ment of coal in South Wales will be of the 20-ton 
type. Apart from the lower construction and main- 


tenance costs and other obvious advantages of the 
high-capacity wagon, the trader who is on the alert 
can searcely afford to miss the chance of cutting 
down his costs to the extent of 5 per cent. on rail 
conveyance and 1}d. on every ton of coal tipped in 
20-ton loads, which are the inducements offered by 
the Great Western Company to stimulate the use of 
the new wagon. 


The Working Costs of Railways. 


UnpDER Section 58 of the Railways Act of 1921 
the Railway Rates Tribunal is charged with the duty 
of establishing the total sum to be raised by the rail- 
ways from rates, fares and other charges. This sum 
is to be such that with the receipts from other sources 
of revenue it will assure to the companies the standard 
revenue defined by the Act. In fulfilment of its duty 
the Tribunal has been engaged for some time in 
ascertaining what the standard revenue of each of 
the companies should be. On Monday it began the 
second part of its task, namely, the consideration 
of the companies’ total annual expenditure. Figures 
were submitted by the railway companies’ counsel 
for that portion of their total annual expenditure 
which it was estimated would fall in a model year under 
the heading of working expenses. These expenses, 
it was reported, were estimated at £67,176,000 for 


the London, Midland and Scottish, at £51,418,700 
for the London and North-Eastern, at £27,229,000 


for the Great Western, and at £19,757,500 for the 
Southern Railway. The aggregate sum, £165,581,200, 
compares with a corresponding figure of £77,011,343 
in 1913 and therefore represents an increase of 115 per 
The existing fares, rates and charges are about 
55 per cent. above the 1913 level. If then the com- 
panies are to recover the whole of their gross revenue 
from the rates, fares and charges it would appear 
likely that substantially increased demands will be 
made by the companies on their customers for trans- 
port The companies’ figures for working 
expenses are, however, being challenged by the 
Traders’ Co-ordinating Committee. 


cent. 


services. 


Smoke Abatement. 
In the course of a recent discussion at the con- 
ference of the Smoke Abatement League of Great 
Britain it was suggested by Mr. R. H. Clayton that 
a heating and Ventilating department should be 
established in all large cities. Mr. Clayton main- 
tained that pollution of the air by power plants had 
been very much exaggerated when compared with 
the pollution caused by domestic smoke, which caused 
damage to an extent not yet appreciated by the 
public. To grapple with the problem, he said, the 
whole country should be organised on similar lines 
to those adopted for the purification of the rivers. 
The department, it was suggested, should be utilised 
for carrying out research and practical work aiming 
at smoke abatement. The present sanitary authorities, 
acting under the medical officers of health, had neither 
the time, means, nor knowledge necessary for this 
important task. The departments should be con- 
nected up with the fuel research department. His 
idea was that each centre should have an available 
income of about £10,000 a year, and that the depart- 
ment should be under the sanitary committée of the 
local municipal authority, and entirely separated 
from vested interests. It would be wise, he thought, 
to have a large number of women on the committees, 
for, after all, smoke abatement was very largely a 
woman’s problem. 


Problems of Broadcasting. 


At the opening meeting of the Junior Institution of 
Engineers Mr. H. Bishop delivered a lecture on “* The 
Problems of Broadcasting.’ -The real troubles of 
broadcasting, Mr. Bishop said, were atmospherics, 
fading, and night distortion. Referring to the arrange- 
ments for outside and simultaneous broadcasting, 
Mr. Bishop explained that, contrary to ordinary com- 
mercial practice, it was found that an unloaded land 
line transmitted sounds better than a line that was 








loaded, the reason being that radio sounds covered 
the whole range of audible frequencies, and not merely 
the range of ordinary speech frequencies. It had 
been found impossible to use the wireless link for 
relay work over any distance. Various processes in 
the transmission of sounds from the microphone to 
the receiving apparatus were described, and the 
opinion was expressed that the carbon microphone 
had great Future developments, Mr. 
Bishop said, would probably lead towards the esta- 
blishment of larger stations. 


possibilities. 


Reconditioned Airship’s First Trip. 


DURING the six months that have elapsed since 
the British airship R 33 broke away from her moorings 
and with her structure badly damaged proceeded on 
an unintentionel and exciting cruise of thirty hours’ 
duration over the North the has been 
undergoing repairs chiefly at the nose end, which is 
now of a much improved and stronger design. Soon 
after five o’clock on Monday evening the vessel left 
the Pulham lending ground for her first trip in her 
reconditioned Carrying a complement of 
twenty-four, including a technical staff charged with 
the conduct of the experiments for which the flight 
was undertaken, the airship proceeded by way of 
Lowestoft to the neighbourhood of Margate, over 
which the night was spent. Next morning she sailed 
over London and then passed northwards back to 
Pulham, where she landed after a flight lasting just 
over nineteen hours. It is understood that the object 
of the experiments made during the flight was the 
collection of data on the air pressure exercised on the 
surface of the envelope and that successful results 
were obtained. Slight trouble developed in the gear- 
box of the after engine, but the rest of the power 
equipment worked satisfactorily and no interference 
was experienced either with the intended duration 
of the flight or the conduct of the tests. 


Sea, vessel 


state. 


Shipyard Conditions. 


A Joint conference of all the shipyard trade unions 
was held in London on Tuesday to consider the views 
expressed by the separate executives on the proposals 
for improving the state of the shipbuilding industry 
made in the interim report of the Joint Committee 
of Investigation set up by the employers and the 
unions. The report has been before the unions for 
several weeks, but its contents have not been publicly 
disclosed. One union, however, the Amalgamated 
Society of Woodworkers, has taken a ballot of its 
members regarding certain recommendations in the 
report. It is understood that the men were asked to 
vote on questions connected with the subdivision of 
labour in shipyards and the edoption of arrangements 
that would lead to increased interchangeability. 
The conference on Tuesday lested three and a-half 
hours, but its outcome is still unknown beyond the 
fact that a resolution wes agreed to and that it would 
be forwarded to the employers’ representatives. It 
is gathered that most of the unions expressed them- 
selves as being favourable to a continuation of the 
joint inquiry, but desired the proceedings to be 
expedited. Several unions, however, are believed 
to have opposed this general opinion on the ground 
that the subjects still to be dealt with will raise 
matters, such as the effect of high charges and wages 
in allied industries, which they consider are not such 
as the shipyard unions should discuss. 


The Institute of Transport. 


Tue first ordinary meeting of the Institute of 
Transport for the session 1925-26 was held on Monday 
evening last, when Colonel Sir Joseph Nall took up 
the office of president. Thus the presidency for the 
next year will be in the hands of one who is interested 
in both railways and roads, as Sir Joseph Nall is a 
director of the firm of carriers of that name, who are 
also the agents for the London, Midland and Scottish 
Railway in Manchester, Liverpool, and other Lanca- 
shire industrial centres. The presidential address, 
after referring to the growth of the Institute and the 
railway centenary, alluded to road transport, par- 
ticularly in relation to railways. The latter have 
been consolidated *‘ with the deliberate intention of 
eliminating competition in order ultimately to reduce 
costs.” It was, said Sir Joseph, important to re- 
member that Parliament, in its wisdom, had decided 
that however great or small was the volume of traffic 
conveyed by railway, the rates and charges on that 
traffic were to be adjusted from time to time so as 
to produce a fairly definite aggregate revenue. The 
more the remunerative traffic was taken from the 
railways and put upon the roads the higher would 
have to be the rates on the remaining rail-borne traffic. 
The remedy for that was co-ordination, as recom- 
mended by Mr. D. R. Lamb in his paper before the 
Institute at its London Congress. Another question 
was that the great highways of the country were 
maintained partly at the expense of local ratepayers, 
whose local needs did not require so great an outlay, 
whilst railways had to contribute thereto and 
towards their own undoing. On the subject of road 
accidents, Sir Joseph said that they could not effec- 
tively regulate human nature, and no amount of 
medical examinations, tests for drivers, speed limits 
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and the like, would ever exclude the road hog. The 
class of driver who caused accidents on highways was 
limited in number, and only swift, sure, and certain 
punishment would ever stop him. 


Dredging the Danube. 


SPECIAL efforts have been made of late years to 
improve the navigation facilities of the Danube, and 
a considerable amount of work has been carried out, 
notably in the construction of ports, docks and ware- 
houses for the collection and distribution of grain, 
oil, timber and other products. Roumania is par 
ticularly interested in the carrying out of improve- 
ments to this great waterway, and the trade of that 
country will benefit from the works which have just 
been completed by the European Danube Commission 
at the mouth of the river. The old channel became 
silted up during the war, with the result that the 
Roumanian port of Soulina was practically isolated. 
The Commission had to overcome considerable diffi- 
culties, for being deprived of its revenue during the 
period of hostilities and losing practically the whole 
of thé staff employed to keep the channel open, it had 
to start afresh with very limited resources. The depth 
of the channel had decreased from 24ft. to 13ft., and 
there was a risk of its disappearing altogether unless 
the necessary protection works were carried out imme- 
diately. In 1921 the appointed a 
technical committee composed of engineers from the 
different countries interested in the undertaking, and 
a scheme was drawn up for deepening the channel 
at the mouth of the Danube and extending the mole 
which protects the channel at the port of Soulina. 
A considerable amount of dredging equipment was 
purchased, and the work was begun early in 1922. 
Progress was seriously hindered by the freezing over 
of the Danube in winter and by the heavy swells and 
storms on the Black Sea in summer; but nevertheless 
the whole work was recently completed, and the 
Roumanian port has again been opened to the naviga- 
tion of cargo boats. 


Commission 


The Brennan Helicopter. 


So much secrecy has been preserved about the 
helicopter flying machine designed by Mr. Louis 
Brennan, and constructed at Farnborough under the 
Air Ministry's auspices and at the Government's ex- 
pense, that it is not quite certain that the attempted 
flight last Friday was the first open air trial of the 
machine. This helicopter has been under construction 
and development since the closing months of the 
war, and guarded official statements in Parliament 
have led us to believe that within the confines of its 
special shed, it has so far fulfilled its object by showing 
its ability to lift itself a few inches off the ground. 
How much more it has done is not publicly known, 
nor does last Friday’s test enable us to extend our 
knowledge of its capabilities. Taken out to an experi- 
mental field, the machine, piloted by Mr. R. Graham, 
had risen only a foot or two off the ground when it 
seemed to lose its stability. Toppling over it crashed 
sideways on the ground, damaging its wing structure 
and smashing its propellers. The pilot escaped serious 
injury. It is believed that a gust of wind caught the 
machine just as it was rising and blew it over. Pre- 
liminary tests on the ground revealed no defects, 
either in the machine or its engines, so that the can- 
clusion seems just that the mishaps was caused by 
forces external to the machine. It is now, we under- 
stand, being repaired. It will be recalled that the 
Brennan machine was expressly excluded from the 
Air Ministry’s helicopter competition. That com- 
petition proved abortive in the first instance, and 
the offer of prizes had to be renewed for a farther 
term. 


Two Naval Disasters. 


At the moment of writing the United States sub- 
marine S 51, which was rammed and sunk in Long 
Island Sound on September 25th, has not been raised, 
the work having been interrupted by bad weather. 
Divers who went down on the day following the 
disaster were able to recover several bodies from one 
of the wrecked compartments. As no answer was 
received to repeated tapping, it was assumed that 
all on board were dead, the nature of the injuries to 
the hull suggesting that the entire hull had become 
flooded immediately after the collision. The 8 51 
was a submarine of the “* Lake ”’ type, launched in 
1921. She displaced 993 tons on the surface and 1230 
tons submerged. Two sets of Busch-Sulzer motors, 
developing 1800 brake horse-power, were fitted for 
surface propulsion, the maximum speed being 
15 knots. The crew numbered thirty-eight officers 
and men. No less than fifty boats of the “5S " ¢ype 
have been built for the American Navy. On October 
4th the Finnish torpedo boat S 2 was lost with all 
hands during a severe storm in the Gulf of Bothnia. 
She belonged to a squadron which had gone out for 
exercises, and several other vessels of the same com- 
mand narrowly escaped shipwreck, the cruiser Klas 
Horn reaching the Swedish port of Hernésand in a 
damaged condition. The lost boat was built for 
the Russian Navy in 1899, and displaced 250 tons. 
Her speed was 27 knots. She had a complement of 
nine officers and forty-two men. A search by patrol 
craft and aeroplanes revealed no trace of the wreck. 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 
By E. L. AHRONS, M®I. Mech. E. 
XL1.* 
PERIOD 1890-1900 (continued). 


No. 


TTWO-CYLINDER HIGH-PRESSURE ENGINES. 


°_9 


2 Locomotives.—Engines of this type were 
built by the Great Western Railway at Swindon in 
1891-2, with double frames for all axles, and by the 
Great Northern Railway in 1892-4 at Doncaster with 


' this boiler appeared in THe ENGINEER of October | 


2ist, 1892. The total heating surface was 1445 square | 


feet, of which the fire-box, which had a water pocket in 
the roof, provided 123.9 square feet; grate, 20.8 
square feet; pressure, 160 lb.; weight in working 
order :—Leading, 13 tons 4 ewt.: driving, 19 tons ; 
trailing, 12 tons ; total, 44 tons 4ewt. Eight of these 
engines were built as broad gauge convertible engines, 
with the wheels outside the frames. When the broad 
gauge disappeared in May, 1892, thirty engines of the 
type replaced Sir D. Gooch’s 8ft. single engines. On 
September 16th, 1892, one of the new engines left the 
rails when descending the 1 in 100 gradient in Box 
Tunnel. The cause of the accident appears to 


tributed to one if not both accidents. This weight 
was afterwards reduced to about 18 tons. These 
engines did good work, though whether they were 
better than their predecessors with smaller cylinders 
is doubtful. The latter, however, had been enlarged 
in most cases to 18}in. 

The remaining engines (2 to 8) had inside cylinders, 
and those of the G.W.R., M.R., and G.E.R. (2 to 
had double frames and four bearings for the driving 
axle. The G.W.R. engines, “ 3031” class, also had 
an outside framed bogie—Fig. 282. This class was 
derived from the large 2—2—2 engines of 1891—2, whi 
were themselves modified by the addition of bogi: 
and the trailing springs were placed above the plat 
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FIG. 282—-GREAT WESTERN LOCOMOTIVE, 


inside driving bearings. G.N.R. No. 981 of 1894 was 
the last 2-2-2 engine ever built, and by the end of 1914 
none of the type remained on any railways as main line 
trains had then become too heavy for single wheelers. 

The G.W.R. engines, ‘‘ 3001” class, which were 
illustrated in THe ENGINEER, October 28th, 1892, 
presented several interesting features. The cylinders, 
20in. by 24in., had slide valves beneath, driven directly 
by Stephenson’s link motion. The driving wheels were 
7ft. 84in., and the carrying wheels 4ft. 7in. diameter. 
‘The springs of all axles were underhung. Wheel base, 
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* Boiler diameter outside smallest ring. 


Yft. 6in. vft. To obtain more steam space a return 
was made to the old form of raised fire-box casing, 
and the majority of Great Western boilers, from 1891 
to the end of the century, were of that type; but, 
unlike most earlier engines with barrels of smaller 
diameter, the top only of the casing was raised. In 
the ‘* 3001” class the fire-box roof stays were a com- 
bination of sling and girder stays. Twelve short 
bridges were bolted to the crown, and were connected 
to the casing by twelve vertical slings. Drawings of 
* No. XL. ‘appeared October 2nd. 
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1894-9 


have been excessive lateral play, over Il}in., of the 
leading axle-boxes in their guides, uncontrolled 
by springs. The result was that all these engines were 
converted to the 4-2-2 type with leading bogies, as 
described below. 

4-2-2 Locomotives.--A very large number of engines 
with single driving wheels and leading bogies were | 
built from 1890 to 1901. The dimensions are given 
in the Table. The G.N.R. engines (1) of 1894-5 were 
the only engines with outside cylinders ; they were P. 
Stirling’s 8ft. singles, in which the cylinders were 


Express Locomotives, Period 1890 to 1899. 
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Ungines with Four High-pressure Cylinders. 


of Serve tubes on water side. t Water tubes in 


18in. 28in. to 19}in. X 28in.. (one 
x 28in.), but in spite of this the heating 
surface was reduced to 1032 square feet only, though 
the fire-box and grate area were larger. The driving 
wheels carried 19.2 tons, according to the official 
record, though Mr. Rous-Marten told the writer that 
more than 20 tons rested upon them. Of these, No. 
1006 was derailed at St. Neot’s in 1895, and No. 1007 
at Little Bytham in 1896, and although a brittle rail 
was the primary cause in one case, it was considered 
that excessive weight on the driving wheels con- 


enlarged from 
engine 19in. 


FIG. 283---L. 


Heating surface. 


Tubes, | Fire-box! Total, 


AND 8.W.R., 1892-3 


forms instead of being underhung. ‘The cylinders were 
reduced from 20in. to 19in. diameter. In all, ther: 
were 80 of the class, the last of which were built in 
1899, but all have now been broken t 2. 

The Midland engines were somewhat similar to 
Fig. 266 ante, but had spiral springs for the driving 
axle, and piston valves below the cylinders, driven by 
direct motion. One of the “* 2601” class (4) was 
shown at the Paris Exhibition of 1900. The Great 
Eastern engines of 1898 (5) were the only enginex 
with driving wheels smaller than 7ft. 6in. They had 
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fire-box. § Includes water bottom of fire-box, 


Trick slide valves below the cylinders, and were fitted 
with J. Holden’s oil-fuel apparatus. 

The N.E.R. engines (6) were reconstructed in 1894 
from the compound engines—Fig. 261 ante—with 
piston valves above the cylinders, direct driven by 
Stephenson’s link motion, and the trailing axle was 
modified to have outside bearings. The G.N.R. 
engines—Fig. 284—-by H. A. Ivatt, 1900-1, also had 
inside bearings for the driving and bogie axles, and 
balanced slide valves above the cylinders driven by 
rocking shafts and Stephenson’s motion. The exhaust 
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steam passed directly to the blast pipe through the 
back of the valves. Only the G.C.R. engines (8) 
had inside bearings for all axles ; they were designed 
by H. Pollitt and had piston valves underneath, 
as in the Midland engines. The fire-boxes were 
of the Belpaire type. (See Tue Encrveer, April 12th, 
1901.) 

The G.N.R. engines of 1901 were the last engines 
to be built for a British railway with single driving 
heels, and all were broken up in 1918 owing to the 
eatly increased weight of trains. Of single engines 
still in service at the end of 1924, there were only about 


v 


which had recently been opened. The expresses ran 
through to Liverpool from Yorkshire, and the speeds 
over the heavily graded section between Bradford 


and Manchester were such that the older 6ft. coupled 


engines sufficed. To run the trains through between 


Manchester and Liverpool at speeds of 52 to 54 miles 


per hour, start to stop, necessitated a change 


of 


engines at the former place, and the new engines 


were built to overcome the difficulty. Sir John 


Aspinall also had in mind that the steam consumption 
per indicated horse-power of the large wheeled engines 
at high speeds was less than that of the engines with 


























FIG. 284 GREAT NORTHERN ENGINE, 


fifty, nearly all of which are on the Midland section of 
L.M.S 

2-4-0 Engines._-Between the end of 1889 and 1895, 
9) 2-40 engines, with inside cylinders and frames, 
ind Allan’s link motion, were built by F. W. Webb 
at Crewe. The new engines were similar to the “ Prece- 
dents,’ but had smaller, 6ft. 3in., wheels and 150 Ib 
pressure. They replaced the 5ft. 6in. ‘* Precursors” on 
the Preston—Carlisle and the Manchester—Leeils sec- 
tions. The cylinders were I7in. by 24in., and the 
total weight 33.2 tons, of which 22.85 tons were 
carried on the coupled wheels. 


J. Holden on the G.E.R 


the 





built 100 2—4—0 engines 





FIG. 285- LANCASHIRE AND YORKSHIRE ENGINE, 


at Stratford, 1891--1902, for the long branch lines of 


that railway. They have 5ft. 8in. coupled wheels, 
and 17}in. by 24in. cylinders, inclined at 1 in 8. 
The slide valves are below and placed horizon- 
tally. The leading axle has both inside and out- 


side bearings. The outside axle-boxes have lin. play 
n the horn cheeks, but the inside boxes fit their guides, 
the axle bearings being without collars. Total heating 
surface, 1208.3 square feet ; grate, 18 square feet ; 
pressure, 140 Ib. in the first 80 and 160 Ib. in the last 
20 engines. Weight in working order, 40.3 tons, of 
which the leading axle carried 14.125 tons. 

P. Stirling on the G.N.R. continued the construction 
of 2-4—0 engines for general traffic until his death in 
1895, and H. A. Ivatt built ten very similar engines 
1897, also with 17}in. by 26in. cylinders and 
tft. 7}in. coupled wheels, but with larger domed 
boilers carrying 170 lb. pressure. The heating surface 
was 1123.8 square feet, of which 103.1 square feet 
were provided by the fire-box. Nearly all the G.N.R. 
2-4-0 engines have been broken up during recent 
years and very few remain. 

The last 2—4—0 engine built for a British railway 
was constructed in 1903 by Beyer-Peacock for the 
Stratford and Midland Junction Railway. 

4-4-0 Engines.—The annexed table gives the lead- 
ing dimensions of the principal classes of the 1890 
1900 period. All these, except those numbered 9, 10, 
23, 24, 25 and 26 are of the standard British type 
with inside cylinders and frames. The L. and 8.W.R. 
engines (9 and 10), and the Highland engines (26) 
have outside cylinders, and the G.W.R. engines (23 to 
25) inside cylinders and double frames. Only the 
following salient features need be noted. 

The L. and 8.W.R. engines (1) and (2) by W. Adams 
had bogies, the wheel base of which, 7ft. 6in., was the 
longest in the country. They were also the most 
powerful express engines then (1890-2) running. The 
class with 6ft. 7in. wheels is illustrated in Fig. 283. 

The Lancashire and Yorkshire express engines (3) 
Fig. 285—by Sir John A. F. Aspinall, built at Horwich 
1891—4, were remarkable in having the largest coupled 
wheels, 7ft. 3in. diameter, used to that time, in 
spite of the extremely severe gradients of the rail- 


mn 


way. An awkward locomotive problem had to be 
solved to meet. the conditions on the new line 
between Manchester and Liverpool vid Atherton 
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the smaller 6ft. wheels. In the matter of hill climb- 
ing, the writer, who was a very frequent traveller 
between Manchester and Yorkshire, noticed that the 
7ft. 3in. coupled engines reached the summit at 
Walsden, 18 miles from Manchester, in quite as good 
time, with a load of six 8-wheeled bogie carriages, 
and showed to much greater advantage over the 
remaining portions of the road. These are the only two- 
cylinder engines in the table which had Joy’s valve gear. 
Some of the early engines of 1891 originally had 19in. 
cylinders, but those with 18in. cylinders proved to 
be better, and that size became standard for the class. 

Of the Midland engines by 8S. W. Johnson, the 


was to be resumed in 1896. The other engines were 
similar, but had 19}in. by 26in. cylinders, 7ft. lin. 
coupled wheels, and coupled wheel base 3in. shorter. 
The slide valves were above the cylinders and driven 
through rocking shafts. More recently they have been 
provided with direct-driven piston valves. Although 
the cylinders were larger, the boilers were consider 
ably smaller than those of the “ 1620” class. The 
reason is unknown to the writer. The “ 1620” class 


also had extended smoke-boxes, but those of the 
** 1871” class (15) were of the then usual short 
pattern. 

The engines (16), known as the “* R ”’ class, came out 


in 1899, and sixty were built before the end of 1907. 
They have direct driven piston valves. A pressure of 
200 Ib. was used. These engines have given excellent 
results. 

The Glasgow and South-Western engines (17), by 
J. Manson, built at Kilmarnock, 1892-1904, had 
indirect rocking shaft motion similar to that designed 
by the same engineer on the Great North of Scotland 
Railway. Domed boilers were also introduced. 

J. F. MeIntosh’s Caledonian “* Dunala- 
stair’ class (18) of 1896, and the succeeding “‘ 766” 
class (19) of 1897 were the first engines in which boilers 
of the large diameter of 4ft. 8in. were used. They 
were modern examples of Sturrock’s dictum that 
“the power of a locomotive was measured by its 
capacity to boil water.”” The Great Western 4-2-2 
engines (2) had more heating surface, being fitted with a 
larger number of tubes packed into a smalier barrel. 
The “ Dunalastair ”’ class was illustrated in Tae Enc! 
NEER, March 6th, 1896, and the later ** 766°’ class, 
the first of which for a time carried the name Dunala 
stair 2nd, is shown in Fig. 286. The boiler of the 
latter was longer. The eight-wheeled double-bogie 
tenders were a feature of the class. Their 
capacity was 4125 gallons of water and 7 tons of coal. 
Both classes had slide valves between the cylinders, 
driven by Stephenson’s link motion. 

The L. and 8.W.R. engine (21), by D. Drummond, 


engines, 








1891-4 


“2183” class (12) had slide valves between the 
cylinders, and the “60” class (13) piston valves. 
The earlier engines of the latter class had 19}in. by 
26in. cvlinders, as shown in the table, but in the later 
** 2636” class the diameter was reduced to 19in. The 
latter were much the better engines, and did excellent 
work. A large number of Midland engines, similar to 
(12) with 18hin. by 26in. cylinders, had ft. 6in. 
wheels. The writer's experience in timing trains over 
different sections showed that the 7ft. engines wero 
in nearly all cases the better. During recent years 
many of the 6ft. 6in. engines have been rebuilt with 
7ft. wheels. 


The three North-Eastern engines (14), (15), and (16) 





FIG. 286-CALEDONIAN ENGINE, 





“766" CLASS, 1897 


1899, had fire-box water tubes. The coupling rods 
were of the great length of 10ft., exceeding by 4in. 
Webb's rods of 1897, but the length of Drummond’s 
outside cranks was only 9in. 

The G.W.R. engines (23), (24) and (25), by W. 
Dean, had double plate frames and differed completely 
from the types on other railways. The engines (23) 
of 1895-1897, illustrated in Toe ENGINEER, October 
8th, 1897, were designed to work over the heavy 
gradients west of Newton Abbot. Both bogie and 
tender wheels had solid wood centres of Mansell’s 
carriage wheel type. The fire-box casings were flush 
with the barrel, and the fire-box roof was stayed at 
the front by “ half-girders,” the rear ends of which 

















FIG. 287 GREAT 
represent different designs by Wilson Worsdell. The 
** 1620 ”’ class (14), of 1892-3, had outside steam chests 
and rocking shafts, and was illustrated in THE 
ENGINEER, October 27th, 1893. The last engine of the 
twenty had piston valves—see drawings in THE 
ENGINEER, September 20th, 1895. The 
steam chests, being exposed to the cold air, were not 
satisfactory, and some years later the engines were 
altered to have inside piston valves and direct motion. 

Of the thirty-two engines (15) of 1896-7 only two 
had 20in. by 26in. cylinders and coupled wheels 


WESTERN 


outside | 


7ft. 7jin. diameter, the largest ever used in this | 


country. They were illustrated in the large plate, 
THe ENGINEER, December 18th, 1896, and were 
specially built in case the 1895 race of the Scotch trains 





ENGINE, 1897-9 

at the middle of the box were supported by slings 
attached to the casing. The back half of the fire-box 
was supported by sling stays only. Part of the 
exhaust steam was returned to the tender for feed 
heating, and crosshead-driven feed pumps were used. 
The Ramsbottom type of double-beat regulator, which 
had been used for about twelve years on the G.W.R.. 
gave place to the gridiron sliding type. A special 
feature was an extended smoke-box, 5ft. Ofin. long, 
with wire netting spark arrester. 

Type (24) of 1894, which was illustrated in THE 
ENGINEER of November 2nd, 1894, consisted of four 
engines only, which were remarkable for their 20in. by 
26in. cylinders. They were the only coupled 
engines on the G.W.R. standard gauge to have wheels 
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The boilers had 
These engines were 


as large as 7ft. diameter. 
topped raised fire-box casings. 
over-cylindered and never appeared capable of the 
good work done by the following engines (25), with 
18in. by 26in. cylinders. 
built in 1897-9 and had long extended smoke-boxes, 
as in engines (23). The fire-boxes were of the Belpaire 
No. 3310 Waterford, had a larger domeless 
boiler. The bogies and tenders had spoked wheels, 
and the Mansell wood wheels of class (23) were not 
repeated after 1897. All three engines 23, 24 and 25 
had slide valves below the cylinders driven by 
Stephenson’s motion with quadrant links suspended 
from the top. 

The majority of the engines in the table were built 
at the companies’ own works, but some of the Midland 
engines 12 and 13 were by Sharp, Stewart and Neilson, 
engines 21 and 26 were by Diibs, and most of 22 by 
Sharp, Stewart. Engines 20, 22 and 26, which have 
not been specially mentioned above, were designed 
by H. A. Ivatt, R. J. Billinton, and D. Jones respec- 
tively. The Brighton engine (22) was illustrated in 
THe ENGINEER, June 7th and 14th, 1901. The list 


class, 


is far from complete, but space does not permit further | 


additions. 

Four-cylinder Non-compound Engines.—The first 
four-cylinder engine, other than those of the articu- 
lated type, t was built by Haswell, of Vienna, and shown 
at the London Exhibition of 1862. The two outside 
cylinders on each side were inclined so that their axes 
met at the centre of the driving axle. This particular 
design was originally made by R. Stephenson and Co. 
about 1846—7, but was not carried out. As far as can 
be traced it seems that Hall, the inventor of the Hall 
crank, took the design to the Continent, where 
it was actually tried. In 1897 James Manson, 
on the Glasgow and South-Western Railway, and 
F. W. Webb, on the London and North-Western 
Railway, independently and almost simultaneously 
put into service two 4-4—() engines with four high- 
pressure cylinders in line under the smoke-box. The 
outside and inside cylinders drove the same axle, 
the cranks on the same side being at 180 deg. Man- 
son’s engine, illustrated in THE ENGINEER of February 
llth, 1898, had outside cylinders 12}in. by 24in. and 
inside cylinders 14}in. by 26in., the combined volume 
of the two being practically equivalent to the volume 
of the standard 18}in. by 26in. cylinder of engine 17 
in the table. The inside cylinders had a common 
steam chest between them, with valves driven directly 
by Stephenson’s motion. The outside cylinders had 
valves on the top driven through rocking shafts from 
the inside gear. The general dimensions are given in 
the table (No. 27). Only one engine was built, and it 


was completely reconstructed in 1922 by Mr. R. H. | 


Whitelegg with outside cylinders 14in. by 24in. and 
inside cylinders l4in. by 26in., and one piston valve 
for the inside and outside cylinders on each side, 
this arrangement necessitating cross ports. The new 
boiler with superheater is much larger and carries 
180 lb. pressure. 

Whilst Manson’s main object was to produce a 
better balanced engine, Webb, though attaining the 
same end, had also in view a comparison between a 
four-cylinder simple and a four-cylinder compound 
engine. His new engine, No. 28 in the table, had two 
inside cylinders, 15in. by 24in., which replaced the 
two low-pressure cylinders, 194in. by 24in. In other 
respects, it was exactly similar to the compound engine 
already described, but the boiler was hardly large 
enough to supply four ldin. high-pressure cylinders, 
and the engine was subsequently altered to a com- 
pound 

D. Drummond’s L. and 8.W.R. engine 720— 
No. 29 in the table—also built in 1897, had two pairs 
of uncoupled driving wheels, the front pair driven by 
inside, and the rear pair by outside cylinders, the 
latter placed behind the bogie. All four cylinders 
were originally 16}in. by 26in., but were too large, 
and shortly afterwards had to be reduced to 15in. 
diameter. The inside valve gear was Stephenson’s, 
and the outside Joy’s, the latter similar to that used 
on Webb’s three-cylinder compound engines. The 
engine was illustrated by a large working drawing 
in THE ENGINEER, August 26th, 1898, but a larger 
boiler fitted in 1905. The type, of which 
five were built in 1901, was never copied 
on any other railway. Although it had the advan- 
of dividing the power between two axles, 


was 
more 


tages 


and of allowing room for a very long fire-box, it had 


the disadvantage of irregular turning moment, and 
also of irregular balancing effects, owing to the 
absence of coupling-rods. The dimensions after 
the 1905 rebuilding are given in the table, 


reference 29a. 


' 
also 


Figs. 282, 283, 285 and 287 are from photographs 
by the Locomotive Publishing Company, Ltd., and 
Fig. 284 is from a drawing by Mr. G. F. Bird. 








TRIAL consignments of coal, totalling 16,800 tons, have 
been received during the current month in Holland. from 
Polish Upper Silesia. 
regular deliveries of 35,000 to 40,000 tons per month are 
« x pec ted to follow. 


Also exclusive of the old Stockton and Darlington engine 


by Wilson, see page 2 of last volume, and M. Achard’s letter, 
page 240, 


| 
round- 


The latter—Fig. 287—were | 


Rectifiers. 
No. XII. (C 


ymeclusion).* 


ALTHOUGH we have described several ambitious 
electrical transmission schemes as far as this country 


. : | is concerned, there are no very merked indications 
type raised above the boiler barrel, and one of the 


of these or similer schemes being put into practice 
just at present. Even in large modern wireless stations, 
the power supply to the plate circuit of the trens- 
mitting valves is not always provided by thermionic 
rectifiers. In the case of the Rugby wireless station 
it is estimated that in the first instance a direct current 
of 84 ampéres at a pressure of 12,000 volts will be 
requisite, and at a later date it may be possible to 
increase the signal strength by raising the input 
to 84 ampéres at 18,000 volts. But although various 
types of plant were considered, the technical advisers 
to the Post Office finelly decided, chiefly on the 
seore of reliability, flexibility and minimum voltage 
ripple, that motor generator would be most 
suitable for the purpose. It does not appear therefore 
that the proposal to transmit direct current for power 
purposes at a pressure of, say, 100,000 volts, with the 
aid of thermionic rectifiers is going to materialise 
without a considerable amount of additional investi- 
gation. At the lower voltages, however, such 
as those applied to direct-current networks and 
to direct-current traction systems, the mercury 


sets 


FIG. 116 COMMUTATION EXPERIMENT 


vapour rectifier threatens to become a keen com 
petitor of the rotary converter, especially for 3000 
volt railway work. 

According to Professor Miles Walker, it 
possible thet the combination of some kind of syn- 
chronous converter and vacuum valves may be used 
for the re-conversion of high-tension direct current 
to alternating current. Experiments were made 
some years ago at the Manchester College of Tech- 
nology on the commutation of current supplied by 
coils of high self-induction. The six coils of a 440- 
volt alternator were brought out to a six-part com- 
mutator—es shown in Fig. 116—end direct current 
was fed into the commutator by means of two com- 
pounded brushes P and N, each brush consisting of 
two parts P and P!, Nand N'. The parts P' and N', 
which were leading, had mercury arc rectifiers V, 
connected in series with them, so that the current 
could pass in the direction indicated by the arrow head, 
but not in the opposite direction. When the machine 
was used as a motor, the brushes were rocked back, 
so as to obtcin a strong commutating field, and if it 
had not been for the action of the valves, this would 
have produced over-commutation and bad sparking. 


Is quite 


| As it was, however, the machine ran absolutely 


sparklessly, because, although the commutating field 
could push the current down to zero in the leading 
part of the brush, it could not carry it through zero 
on account of the ‘non-return action of the valve. 
Thus each commutating bar left the brush when no 
current was flowing through it. 

Sma] batteries were pleced at B and B! to neutralise 
the effect of the back voltage of the valves, and to 
make them share the current with the trailing part 
of the brush. The principle, Professor Miles Walker 
has explained, can be extended to obtain perfect 
commutation on a commutator connected to a high- 
voltage permutator. If the crest value of the pressure 
between the bers were as high as 1000 volts, the value 
during the commutating period need not be higher 
than 300 volts, so that it would be an easy matter 
to stop a reverse current by means of a valve. - The 
resistance of modern valves is rather higher than that 


| desired for the purpose under consideretion, but the 


7 - : | resistance could probably be reduced. 
Should the coal give satisfaction, | : 


The batteries 
shown in Fig. 116 could be replaced by a series- 
wound generator with the field connected in ‘series 
with one of the direct-current mains. 

An alternative scheme would be to use three brushes, 





* No. XI. appeared October 2nd. 


The intermediate 
low-resistance 


which can be called P, P! and P". 
brush P! would have an ordinary 
mercury are rectifier in circuit with it, to prevent 
reverse current. The brush P™, which would be the 
last to leave the commutator bar, would have a valve 
in circuit with it, capable of withstanding a much 
higher voltage than the mercury are valves. The 
purpose of the intermediate brush P? would be to 
provide a low-resistance path for the current, whilst 
the brush P was moving across the gap between 
commutator segments. If sparking could be entirely 
eliminated, Professor Miles Walker has pointed out 
it would be possible to deal with very high voltages 
on a single commutator which might possibly by 
entirely immersed in oil. 

It is, of course, well known that Messrs. W. E. Hig! 
field and J. E. Calverley have designed a machin 
known as the transverter, for converting polypha-:e 
alternating current into direct current, or vice ver 
Polyphase alternating-current voltages as generated })\ 
large alternators can, it is claimed, be converted into 
direct-current pressures as high as 100,000 volts. Thy 
alternating current is fed into transformer bank 
which, in addition to raising the voltage, convert t 
fundamental number of phases into thirty-six phe 
which are connected in the proper order to a fixed 
commutator member with revolving brushes TI 
machine was fully described by Messrs. J. 8. anit 
W. E. Highfield in a paper read at the World Powe: 
Conference. 

The processes involved are voltage transformatio 
phase multiplication, and commutation. In the ca 

| of rotary converter the voltage transformation is 
| carried out by the transformers and the phase mult 
plication by means of the armature windings of thw 
| converter, but in the of the transverter tly 
| voltage transformation and phase multiplication ar: 
| carried out ky static apparatus. All the windings of 
the transverter are stationary and are immersed 
oil. To the commutating the seconda: 
windings of the transformers are connected. The: 
are three transformer units with a total of eighteen 
magnetic limbs, on which the primary and secondary 
coils are wound. One of the six-phase ccres is shown 
in Fig. 117. For convenience, the windings which 
receive or give out alternating current are calle«| 
the primary windings, and those that are connected 
to the commutators the secondary windings. The 
method of obteining the phase displacement can he 
understood by considering that the magnetic part 
the transverter consists of three-phase transforme 
one of which will have primary windings, each cor 
sisting of turns of one phase only. On each core ther: 
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member 

















FIG. 117--SIX- PHASE TRANSFORMER CORE 

are two secondary windings, one with reversed con- 
nections so as to produce six secondary phases 
spaced 60 electrical degrees apart. 

On each core of another transformer there are primary 
turns belonging to two of the fundamental phases, 
so that the flux in each core is out of phase by a 
definite amount with the corresponding core of the 
first transformer. Two secondary windings on each 
core of this second transformer can therefore provide 
another set of equally spaced phases with their phase 
positions between those of the first six phases, and by 
continuing this process any number of phases forming 
a multiple of six can be produced. In effect, the 
results from three primary phases may be repre- 
sented by three radiating vectors, 120 deg. apart, 
and the secondary phase system consisting of some 
multiple of six phases may be represented by radiating 
vectors spaced by a uniform angle, the value of w hich 
is 60, divided by the selected whole number. While 
the closed mesh winding on the primary side would be 
represented as a triangle—as shown in Fig. 118—a 
similar winding on the secondary side would appear 
as a polygon, the number of sides of which being a 
multiple of six. In Fig. 119 the rotating vectors 
representing the induced electromotive forces are 
shown. 
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As there are eighteen magnetic cores with two 
secondary windings on each and one winding is con- 
nected in the reverse direction to the other, there 
are thirty-six separate phases spaced 10 electrical 
degrees apart. Projection of any vector to the vertical 
line in Fig. 119 gives the instantaneous value of the 
induced electromotive force at the instant considered. 
[he numbers at the point of each vector represents 
the phase number of each of the secondary windings, 
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FIG. 118--PRIMARY AND SECONDARY DIAGRAM 


whilst the corresponding lettered numbers represent 
secondary windings on the same core wound in oppo- 
site directions. Tappings from the resultant closed 
ring winding may be led off to the segments of the 
fixed commutator. 

The conditions that exist are to those in a 
direct-current armature, that by moving appro- 
priately spaced brushes over the surface of the com- 
mutator at the correct speed, direct current may be 


similar 


80 


quite a simple form of rectifier, which was described 
by Mr. Record in a paper read before the Institution 
of Electrical Engineers in 1916. It is also described 
in the last issue of the Faraday House Journal by 
Mr. 8. Badcock, and the following notes are taken 
from that article. 

The alternating pressure is rectified by a revolving 
contact maker, which, by means of a short spark, 
makes contact every half cycle with diametrically 
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FIG. 119--TRANSVERTER VOLTAGE VECTORS 


arranged brushes, and by means of an accumulative 
action charges up @ system of condensers, until a pres- 
sure is reached across the main condenser equal to 
that required. The connections are shown in Fig. 121, 
», B, C, and D are the fixed contacts or brushes 
mounted insulating rods, 90 deg. apart. 
Two of the adjacent contacts C and D are connected 
together by means of a metal strap, which is con- 
nected to one end T, of the secondary of the testing 


whee 


on glass 


) 





(+ E max.), then the condenser C,, which, under 
these conditions is directly connected across the 
transformer, will be charged to a certain potential. 
The condensers C, and C, will also be charged so that 
the sum of their potentials will be equal to that across 
the condense: C,. Half a period later, the terminal T, 
will be at a potential — E max., and the rod, having 
passed through a quarter of a revolution, will be in the 
position shown by the dotted lines. 

The condenser C, will now receive a charge, but in 
the opposite direction to that which it received in the 
previous case. The condenser C, will also be charged 
in the opposite direction, but the condenser C, will 
receive another charge in the same direction as in the 
first case. In this way the condenser C, receives a 
charge every half period in the same direction, so 
that a potential difference will be built up across it 
very rapidly. As the contact is only made at the 
instant that the alternating current is at its maximum 
value, and as both the positive and negative half 
waves are utilised to charge the condenser, the maxi 
mum value that the potential difference can reach 
is equal to Vv 2 E 2-8 E, where E is the 
rm sé value of the transformer high-tension voltage. 

When testing cables, the three condensers C,, C, 
and C, are not needed; one or more being dispensed 
with according to the type of cable that is being 
tested. The insulation between the cores and earth 
provides the necessary capacity effect. For a test 
on a single-core cable, only two auxiliary condensers 
are required, as shown in Fig. 122, for the insulation 
between the core and the lead sheath provides the 
necessary capacity for the main condenser across 
which the potential difference is established. With 
the contact maker revolving, the pressure as shown by 
the voltmeter V can be gradually raised by means of 
a rheostat in the transformer primary circuit, until 
the necessary voltage required for the test is obtained. 
With poly-core cables the auxiliary condensers can 
be dispensed with altogether. Fig. 123 illustrates the 
connections for testing a two-core cable, where the 
test is applied between the cores. The lead sheath 
forms the intermediate point or the apex of the triangle 
of condensers shown in Fig. 121. In order fully to 
test the cable, the insulation between the cores and 
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obtained. Additional sets of secondary windings 
may be wound on the same transformer cores and 
connected to other commutators, and by connecting 
the commutators in series very high direct-current 
voltages may be secured. A set of commutators for 
a 100,000-volt machine is shown in Fig. 120. For 
revolving the brushes, use is made of a synchronous 
motor with a stator that can be moved backwards or 
forwards with respect to the true neutral axis, this 


FIG. 120—100,000- VOLT TRANSVERTER , COMMUTATORS 


of the transformer 
corner of three-mesh 


transformer. The other pole 
secondary is connected to one 
connected condensers C,, C, and C,;, whilst the 
remaining two corners of the mesh are connected 
to the contacts A and B, as shown. 

The contact maker consists of a metal rod embedded 
in the top of an ebonite insulator, which is rotated 
by a synchronous motor at a speed equal to half the 
frequency of the supply voltage, and the motor is 
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FIGS. 121 
movement corresponding to the brush movement 


of an ordinary current generator. As the transverter 
is a synchronous machine it will work in either direc- 
tion, and with the provision of additional secondary 
windings and commutators it can take in direct 
current at one voltage and supply the same kind of 
current at another voltage. 

The Delon apparatus for testing cables with high- 
pressure direct current, so as to avoid having to use 
a large equipment to provide capacity current, is 


momentarily with each pair of diametrically opposite 
contacts at the instant that the alternating pressure 
is passing through its peak value. As in the case of 
the Lodge-Cottrell rectifier described in our issue of 
September 25th, the contact is established through a 
very short spark. Assuming that the rotating rod 
is in the position shown at the instant that the 
transformer terminal T, is at its maximum value 


sheath must be tested, and in order that this may be 
done the connections to core No. 1 and the sheath 
are reversed so that the test may be applied between 
the lead and core No. 2. In a similar manner, core 
No. 1 is tested to the lead and earth by simply 
reversing the connections to the two cores. 

Three-core cables are treated in the same manner 
by connecting two of the conductors 1 and 2 together, 
as shown in Fig. 124, and testing them against the 





| , 43> . | ay Se e 

| Lo | ie | (o>) 

= : Bee L | | 

— a f 6 = - 

| y = 
TO 125—CONNECTIONS FOR THE DELON CABLE-TESTING APPARATUS : 
connected in parallel with the primary of the trans-; other core, using the lead as the intermediate 
former. The rotating contact maker makes contact | point. This test is then repeated with either cores 


1 and 3 or 2 and 3 connected together, in order to 
test between the cores 1 and 2. Similarly, the tests 
to earth are carried out by connecting two of the 
cores Nos. 2 and 3—see Fig. 125—and testing them to 
the lead, using core No. 1 as the intermediate point ; 
after which core No. 2 or No. 3 made the 
intermediate one in order to obtain the pressure 
between the core No. 1 and the lead. 
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For testing cables on the road the complete equip- 
ment is placed on a truck which is capable of being 
propelled by two men. When everything is ready for 
testing the cable, four screw jacks are let down at 
the corners of the truck so that it may be secured in 
position. The transformer is rated at 3 kilowatts. 
The rotary contact maker is mounted directly on the 
shaft of a vertical synchronous motor, and upon the 
bed-frame of the motor the four glass rods carrying 
the fixed contacts are mounted. To protect the various 
pieces of apparatus against the effect of voltage rises, 
which are produced when an are or flash-over occurs, 
choke coils are placed between the transformer and 
the cable that is being tested. 

We have now considered practically all types of 
rectifiers that are in commercial use or which may come 
into prominence in the future. Rotary converters 
and motor converters should perhaps be classed as 
rectifiers, but in any case they are too well known to 
need description. There are rectifiers that have 
not been considered because the currents with 
which they deal are very small, such as_ photo- 
electric cells, the vibrating flame rectifier, and 
crystal rectifiers used for the detection of wireless 














FIG. 126—OSGLIM LAMP 


signals. Incidentally, although crystal rectification 
has formed the subject of many investigations and 
discussions, the reason why a crystal rectifies is still 
a matter of conjecture. Among the rectifiers that are 
of scientific interest, but which have not at present 
made very much headway, is an air-blast rectifier 
which has been designed for the electrical precipitation 
process. It consists of a discharge point which faces 
a plate. Compressed air is projected from a tube 
around the point towards the plate and the apparatus 
acts as a valve which only allows an electrical dis- 
charge in one direction across the gap between the 
point and plate. According to an American authority, 
however, the only advantage which this rectifier 
possesses is cheapness. 

A rectifier of scientific interest, but not at present 
of great practical value, is the Neon tube rectifier, 
which of the low-voltage type. Apparently 
rectifiers of this kind, which only deal with small 
currents, are not made, or, at any rate, not in this 
country ; but anyone who has access to an alternating- 
current supply can readily test the principle. The 
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FIG. 127—-OSGLIM LAMP CIRCUIT 


Electric Company’s Osglim lamps — see 
as used for lighting and for advertising 
purposes may be used for the purpose. These 
lamps are filled with Neon gas and produce a 
glow when a voltage is applied across their terminals. 
The rectifying properties of the lamps have long been 
known. In a lecture delivered before the Radio 
Society of Great Britain in 1923, Mr. Philip Coursey 
described a number of peculiar properties of these 
Neon lamps, and demonstrated these properties 
experimentally. 

One of the experiments, for which, by the way, no 
originality whatever was claimed, consisted of placing 
a Neon lamp in a holder, first so that the supply current 
passed through the lamp in one direction and then 
in the other direction. A 220-volt supply circuit was 
used and the lamp holder was connected to a shunted 
moving coil instrument so as to indicate on an appro- 
priate scale the milliampéres flowing in the circuit— 
see Fig. 127. The lamp was inserted in the holder 
first one way round and then the other way, so as 
to reverse the connections between the plungers in 
the lamp holders and the lamp contacts. The ratio 
of the two currents obtained with the particular lamp 
used was practically 1 to 4. The difference is attri- 
butable to the difference in the areas of the two elec- 
trodes, and in one case the flow is spread over a much 
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larger area than in the other case. From this it is 
clear that the Neon lamp has rectifying properties. 

On connecting the circuit shown in Fig. 127 to an 
alternating-current 50-cycle supply, the milliammeter 
indicated a direct current of about 6 milliampéres. 
This current is, of course, a pulsating one, or rather an 
alternating one, having a larger wave in one direction 
than in the other. Mr. Coursey suggested that this 
system of rectification might be useful for charging 
small accumulators, such as those used for supplying 
the plate voltage to the valves of wireless receivers. 

In the preparation of these articles we have received 
material assistance from the technical departments of 
various electrical firms, including the British Thomson- 
Houston Company, the Mullard Radio Valve Com- 
pany, and the Western Electric Company. We are 
particularly indebted to Messrs. B. 8. Goosling and 
A. W. Bartlett, of the General Electric Company, to 
Mr. R. L. Morrison, of Power Rectifiers, Limited. and 
Mr. J. E. Chamberlain, of the Hewittic Electric 
Company. 








Two Remarkable Locomotives. 


By E. C. POULTNEY, O.B.E, 


No. L. 


THE object of these articles ts to describe two loco- 
motives, each of which presents some departures of 
greater or less moment from conventional practice. 
These engines have been built in the United States, 
and are each designed for heavy freight train opera- 
tion, concerning which the solution of the motive 
power problems involved is at the present time 
attracting the attention of those responsible for the 
provision of adequate locomotive capacity combined 
with operating efficiency. 

The need for economical working, especially in so 
far as the fuel and water is concerned, per unit of 
power delivered at the draw-bar is easily apparent 
when the enormous powers necessary are considered. 

At a moderate estimate, the cylinder power of 
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FIG. 1—INTERIOR OF 


modern freight the United States will 
average about 3500 horse-power. Under such con- 
ditions the coal per hour will be about 9500 lb., and 
with grates common in recent_constructions the com- 
bustion rates involved may range from 135 to 145 lb, 
and often more, under maximum power conditions 
per square foot of grate per hour. The use of high- 
temperature superheaters has made cylinder effici- 
encies of some 10 to 14 per cent. attainable, but with 
boiler efficiencies effected not only by the superheater, 
but more considerably by the high fuel rates necessary, 
attention has been directed in a forceful manner 
to the design and better proportioning of boilers in 
order to increase their efficiency either by improving 
the evaporation for a given rate of fuel burning or by 
reducing the rate of combustion, and thus getting a 
greater evaporation for the coal fired. Increasing the 
water-coal ratio from, say, 7.3 to 8.6lb. in the 
case of a certain boiler, raised the efficiency from 
66.1 to 74.9 per cent., so that with an assumed 
constant cylinder efficiency of 12 per cent., the engine 
and boiler efficiency is 8.99 per cent., against 7.94, 
an increase of 13 per cent. 

Further points of practical importance are those 
arising from considerations of the enormous tenders 
required for engines of high capacity, the size of which 
can only be reduced by better use being made of, the 
fuel and water space provided. Large boilers with 
ample grate and fire-box surfaces and feed heating, 
and for the engines high temperatures and possibly 
compound expansion, are the obvious means whereby 


engines in 


FIRE- BOX OF THE 


locomotive weight can be decreased, and efficiency 
improved relatively to power output. The locomo- 
tives now to be described indicate the decided efforts 
which are now being made in America to attain these 
most desirable results. 

The locomotives under notice are, in the first place, 
one designed by Mr. J. E. Muhlfeld, consulting engi- 
neer to the Delaware and Hudson Railroad, and, in 
the second, a powerful engine designed, constructed 
and owned by the Lima Locomotive Works, Lima, 
Ohio. Of these, Mr. Muhlfeld’s locomotive will first 
be considered. 

THE HORATIO ALLEN, 

The engine bearing the above historic name has 
been built by the American Locomotive Company 
to the requirement of Mr. J. E. Muhlfeld, whose 
advanced ideas on what should constitute the modern 
steam locomotive are widely known. From the illus 
tration——Fig. 2, page 378—it will be seen how greatl, 
this locomotive differs in appearance fm the ordinary 
and examination of its details shows also that in it- 
several parts many modifications have been in 
corporated. In formulating this design, features 
which are in themselves not new in principle have 
been adopted, which, taken in combination, have 
produced a locomotive of more than ordinary interest. 

Without doubt, the leading feature is the boiler, 
half-tone engravings of which are given in Figs. 1, 
3 and 4. From them it will at once be seen that Mr. 
Muhlfeld has not hesitated to make a very radical 
departure from existing standards. Recognition of 
the advantages offered by high-pressure steam, and 
the desire to put them to practical use, dictated a 
boiler of the water-tube description, especially as it 
was desired to get away from the fire-box of normal 
type, with its large flat direct stayed surfaces, which 
were deemed unsuitable for a load of 350 lb. per 
square inch, fixed upon for the working pressure. 

Tue Borer. 

The construction of the boiler is clearly shown by 

the engravings, and will, with the following short 


description, be understood. The fire-box—see Fig. | 


HORATIO ALLEN 


is composed of two headers, made up of parallel 
stayed plates flanged and riveted around the top and 
sides, and secured to steel foundation castings at the 
Circular openings through these headers at 
the upper and lower corners receive water drums, 
those at the top being 30in. diameter inside and those 


bottom. 


at the bottom 20in. These drums pass completely 
through the headers, and have port ways cut in them 
where they go through the header steam and water 
spaces. The top drums extend forward along the 
barrel section, and are secured by a built-up steel 
saddle, as shown in Fig. 3, connections being made 
by further ports cut through the tubes. Flanged 
ends are riveted into all the drums, as shown, and 
mud doors are fitted in the usual manner. The 
barrel section of the boiler contains the flues and tubes, 
forty-two of the latter and 145 of the former, their 
sizes being 5jin. and 2in. This part of the boiler is 
completely filled with water and the steam space is 
in the top drums, where the water level is about 3in. 
below their centre. The barrel is in two courses, and 
is riveted to the front sheet of the forward fire-box 
header, where it is flanged outwards to take the rear 
barrel section, whilst the inner sheet of the header is 
flanged inwards to receive the tube plate—see Fig. 3. 

Tubes to the number of 306 form the side heating 
surfaces of the fire-box; 102 are 2}in. and 204 2in. 
diameter. These tubes are expanded into the drums. 
It will be seen that the stayed surfaces have been 
much reduced, and those remaining are flat and parallel 
except just round the fire-door. Eight tubes of 3}in. 
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diameter run longitudinally between the upper 
drums over the fire-box, and join the front and back 
headers. A secondary superheater is placed just 
above these tubes in two others of equal diameter, 
and the space between the upper drums and above 
these tubes is covered in by a fireproof insulated roof 


« 


that of the high-pressure cylinder is 2} to 1. 


covering. There are also six 3}in. arch tubes, which| Piston type valves are used. They are 12in. and | 
upport a brick arch running continuously from the | 14in. diameter, and are operated by the Young system 
of valve motion, the reversal of which is done by a 
manner the fire-box is completely divided into two} power gear. The high-pressure valve is single-ported 


tube sheet to the back header see Fig. 1. In this 


cctions. The object of this is to direct the flame and 
hot gases outwards on each side, and through the | 1}; the lead, } ; and the maximum travel, 9in. 
taggered side tubes, and thence into the upper com- 
bustion Chamber, and then, finally, through the tubes 
and flues to the front end. Such is the construction 
of the boiler. Suffice it now to say that the barrel 


TRACTIVE POWER. 


y» of plates l’/,,in. thick; the front tube plate is | under these conditions being 4.25 and 3.54 respec- 


im., and the rear J 


15ft. The back header is formed of plates jin. and | the following pulls on the drawbar :— 
jgit., the thicker being the outer plate, whilst the ih 
front leader has a jin. inner and a {in. outer plate. Starting simple, with booster : 105,000 
Outeide at the bottom the fire-box measures 156in. At 4m.p.h., simple. 95,000 
long by 1284in. wide. AS 8 ph, compound 7.000 
At 10 m.p.h., compound ° 65,000 


THE SUPERHEATER. 
, The calculated mean effective pressures in compound 
Phe superheater consists of 42 units, each of which ue i moan | 

gear are as follows: 


formed by asingle loop. The unit pipe leading from 

the saturated side of the header is twisted round the | 

return length ina spiral, the two pipes being threaded Seed p- 2 EP a Lites | tiem 
and welded into a cast steel return bend, which is m.p.h per cent Ib percent. pressur ib 
placed J2in. from the fire-box tube sheet. The whirl 

ing action imparted to the wet steam passing through - 94 op =» ae 58 
the twisted portion of the elements is held to bring ~ = po = — a7 
uch moisture as the steam nay contain into intimate 40 25 97 35 70 ‘4 
contact with the heating surfaces, thus producing an 
effective heat transfer. Steam from the drifting valve The evhnder horse-power is computed at 3000, 


passes through the elements when the engine is coast- | whilst that of the boiler is about 3565. so that the 
ing, and they are thus protected from overheating. 
The superheater header is fixed over the opening in 
the smoke-box, shown in Fig. 4. The superheating WEIGHT Proportions. 
surface 1s 579 square feet, which is equal to 15.3 per 
cent. of the total combined heating surface. This 
comparativ ely small superheater Was adopted because 


locomotive has a 119 per cent. boiler. 


In designing, the estimators calculated a total engine 
weight in working order of 312,0001b., and that of this 
268,500 Ib. would be carried by the coupled axles, 
of the desire to keep the total temperature to 690 deg. | and 43,500 Ib. on the leading truck. Actually, the 
Fah., and as the saturated steam temperature at weights are 298.500 lb. available for adhesion, and 
350 Ib. pressure is already 436 deg. approximately, only | 49 500 Ib. on the truck, making a total of 348.000 lb. 
164 deg. have to be added by the superheater against say, 156 long tens—equal to an excess over estimate 
262 deg. at the more usual pressure of 200 lb. for 650) o¢° 11.54 per cent. These increases are due mainly 
deg. total temperature. Until it has been deter- to the radical design of the boiler and other parts, 
mined what the effect of the high pressure and high and to the high factors of safety used, particularly 
temperatures will be, it has been considered prudent : 7 
not to exceed the temperature stated 

rhe total gas area through the tubes and flues is 


in reference to the boiler. engines and framing. 

It is considered that subsequent similar locomotives 
may be considerably lighter. With the actual weights 
as they are this engine is light compared with the 
in the flues and 342 m the tubes; 66 per cent., there- | total boiler and superheater surfaces, for it weighs 


1008 square inches, 666 square inches of which are 


“6 the gas area is available for superheating. only 53.3 lb. per square foot of total heating surface, 
Phe ratio between the gas area through the tubes and, taking the cylinder horse-power at 3000, the 

. . “|e . " ms . » 7 » 
and flues and the area of the fire grate is 1 to 10.2. weight works out to 116 lb. per indicated horse-power. 


Actually this locomotive working compound at 18 
miles per hour can pull 47,0001b. on the tender draw- 
Steam is taken from the forward sections of the | bar, equal to a drawbar horse-power of 2260, and at 
team drums, a collector pipe, 6in. diameter, being | this rate the weight per unit of power delivered is 


STEAM Pipes AND THROTTLE 


fixed near the top of each for this purpose. The top| 1541b. Furthermore, assuming an overall mechanical 
surface of each pipe is perforated with several rows efficiency of 75 per cent., we get a cylinder power 
of jin. holes to distribute the gathering surface, and equal to 2825 indicated horse-power, or 126.1 Ib. per 
thus prevent any tendency for a local surge to lift the | indicated horse-power. 

water. From these pipes the steam passes out of the 


drums to a yoke header casting fixed between the two GENERAL. 


drums, on the front flange of which is bolted a Further particulars of this locomotive are as follows : 
centrifugal drier or de-saturator. Tests have shown The driving wheels are 57in. diameter, and those 


that the effect of the internal pipe arrangement and | of the leading truck are 36in., and the main journals 
the drier has been to limit the moisture content to from | are 12in. by 14in., and the others I lin. by I4in. 
2 to 3 per cent. The additional two-element superheater already 


consists of two separate valves of the Chambers type. | fire-box, furnishes superheated steam for the auxili- 
The first and smaller valve is used at starting ; it | aries, such as the air brake pump and the headlight. 
takes steam at 300 Ib. through a reducing valve. When | The tender booster, operating up to 10 miles per hour, 
the engine has been started through this valve the! takes steam from the main superheater, reduced to 
main valve may be opened, and continued opening | between 150 Ib. and 250 Ib. pressure. 

of this valve causes the lever controlling the auxiliary The total combined heating surface is 3779 square 
valve to be picked up and moved with the lever work- | feet, and that of the fire-box is 1124 square feet with- 
ing the main valve. Closing the main valve auto- | out counting the arch tubes, so that the fire-box con- 
matically unlocks the connection between the two | tributes no less than 29.8 per cent. of the total. The 
levers, and thus the preliminary valve lever is free | grate area is 71.4 square feet, therefore the ratio of 
to be moved independently at starting. The “ simp- | grate area to combined heating surface is 1 to 53. 
ling” of the cylinders at starting is controlled by a| The tender in general presents no unusual features. 
Melling intercepting valve. Change to compound|It runs on eight wheels, and the trailing end is 
action may be automatic or manual, at the will of the | carried by the booster. The fuel space takes 15} tons, 
engineman. The receiver pipe from the high-pressure | and the tank capacity is 9000 gallons. The booster 
to the low-pressure steam chest passes over the smoke- | tractive offort is 19,700 Ib. 

box to the low-pressure cylinder on the left side of 
the locomotive. 

Fig. 2 shows the run of the main steam and receiver The Horatio Allen was first run under its own 
connections, and being a view of the right side of the | steam on May 20th, 1924, made its initial road test 
engine shows the high-pressure cylinder. on the Delaware and Hudson on June 28th, and 
entered into road service on August 16th of that year. 

The sustained capacity of this locomotive in com- 
pound gear has been well demonstrated on all its runs, 
thus far made, and the following notes are given rela- 
tive to its performance on a 19 mile climb, having a 
predominating gradient of 1.42 per cent. The run 
was made in about 50 minutes, and the drawbar pulls 
ranged from 40,000 lb. to 57,000 lb. with a train of 
fifty cars of 1327 adjusted tons. 

Over the last 5 miles of the run the mean boiler 
steam pressure was 345 lb., the readings being the 


PERFORMANCE AND OPERATING RESULTs. 


THE CYLINDERS. 


With the provision of a working steam pressure of 
350 Ib. it is not surprising that compound expansion 
has been adopted, but to find the old two-cylinder 
cToss-compound arrangement again, revived is interest- 
ing. It is many years now since the days of the two- 
cylinder compound, and several other systems have 
in the meantime been tried in greater or less numbers, 
and while those conversant with locomotive construc- 
tion in the United States realise that the four-cylinder 


engine is hardly practicable for very high powers, they | same at each mile post. The branch pipe pressures 
will undoubtedly consider that a three-cylinder com- | were 335 lb., those in the receiver 92 lb., and the 
pound might offer certain well-defined advantages over | branch pipe steam temperatures were 590 deg. Fah. ; 


the two-cylinder arrangement. Be that as it may, Mr* 
Muhlfeld has fitted his engine with two cylinders, 
which are respectively 234in. and 4lin. diameter, 
with a 30in. stroke, thus having a ratio of 1 to 3 
approximately. The ratio of the receiver volume to 


and the low-pressure double-ported. The steam lap is 





whilst the drawbar pull averaged 46,000 lb. at a mean 
speed of 17 miles per hour. This latter figure shows 
that the engine developed an average of 1840 draw- 
bar horse-power, which would mean about 2100 horse- 
power at the cylinders. 
| On the heaviest work on this gradient the coal con 
| sumption is stated to be well within the range ot 
comfortable hand firing for an average fireman, and 
| is but little more than that of two smaller superheated 
simple consolidations, which take 70 minutes to make 
the trip, with 1885 adjusted tons, as against 50 minutes 
with 3500 tons for the new engine. 
Up to January of the present year, this locomotive 
had made about 8000 miles in regular service, with 





The estimated tractive power in compound gear is | full load trains, and had given every satisfaction. 
70,300 Ib., and when working simple expansion 84,300, 
ix 662in. diameter inside at the rear end, and is built | the adhesive factors (adhesive weight — tractive effort) 


It is as yet too early to report on the technical per 





| formance of the engine, as complete trials have not 


yet been made, and, furthermore, a feed heater and 


jin. thick, and the tube length is | tively. In actual service the locomotive has developed | purnp have not yet been fitted. 


The only technical data available at the present 
time are given in the succeeding tabulation, which 
indicates, amongst other things, a satisfactory dis- 
tribution of work in the high-pressure and low -pres- 
sure cylinders, a most important feature. 


| 


Working condition Simple. Compound, Compound 
Speed, m.p.h 15 . 20 
L.P.C., LH.P 
Hind end 276 434 : 4 
Chimney end 272 445 18s 
Potal 54S 870, 982 
cP.SC., LEP 
Hind end 290 ' 521 595 
Chimney end 275 en 48 
otal rH Last 1143 
H.P.C., cut-off, per cent 
| Hind end ° o4 71-0 Ht 
| Chimney end .. LD) 79-4.. on 
H.P. and L.P., total LH.P. 1113 1910 2125 
Per cent. work in H.P 
eyvlinder , ° 50-8 93-9... 53-7 


In so far as the various novel constructive features 
of this locomotive are concerned, and especially the 
boiler, it is understood that up to the early part of 
the present year no troubles were experienced—no 
leaks had developed either with the fire or water- 
tubes. This remark also applies to the cylindrical 
shell, water-leg headers, and to the upper and lower 
drums, and other boiler connections. The entire fire 
and heat insulation has also been satisfactory. The 
manhole joints in the upper and lower drums have 
given no trouble. 

Whether or not a de-saturator is really necessary 
with this type of boiler, appears open to question, 
as the boiler carries its water level very well, and after 
a run of more than 500 miles, the condensate drained 
from the steam drier amounted to about one gill only 

The high steam pressure has not been the cause 
of any trouble with the valve and cylinder packing, 
bushings, or with the valve and piston-rod packing. 

In general, the locomotive rides well, it moves easily 
over the track and coasts with freedom, and there has 
as yet been no evidence of serious engine shed or repair 
shop maintenance difficulties or expenses. 

It is believed that the foregoing account will, with 
the aid of the illustrations, give a fair idea of this 
interesting innovation in modern locomotive con- 
struction, and at a later date, owing to the courtesy 
of Mr. Mulhfeld, the writer hopes to give particulars 
of the technical tests which are now in contemplation. 
The photographs from which the illustrations have 
been made were kindly supplied by Mr. Mublfeld, to 
whom the writer expresses his acknowledgments. 








‘Congress of Industrial Chemistry. 


The throttle valve is of an entirely new design. It | mentioned as being fitted in tubes running above the | 


Tae Congress of Lndustrial Chemistry, which opened 
on Sunday last in Paris and has lasted nearly all the 
week, was not an international congress in the 
ordinary sense, being promoted chiefly in the interests 
of the French industry, and organised by the Société 
de Chimie Industrielle. On the other hand, its 
organisation was undertaken by the Union Inter- 
nationale de la Chimie Pure et Appliquée, and the 
numbers of delegates which attended from all coun- 
tries lent it a distinctly cosmopolitan character. 
The inaugural session was held at the Grand Palais, 
which has become, temporarily, an annexe of the 
Paris Exhibition of Decorative and Industrial Arts, 
under the presidency of Monsieur Borel, the Minister 
for the Navy, who offered, on behalf of the French 
Government, a cordial welcome to the delegates and 
members. Dr. L. Guillet, the distinguished metal- 
lurgist, then gave an address, in which he dealt with 
the progress of modern metallurgy in France, and 
paid a warm and ungrudging tribute to the work 
which was done during the middle of the last century 
by Bessemer and Siemens in laying the foundations 
upon which iron and steel practice has been built up, 
and without which industry would have been power 
less to achieve the progress which has since been made, 
Sir Robert Hadfield, Bart., F.R.S., then gave an 
interesting contribution to the proceedings, of which 
part is reproduced elsewhere in this issue, and in which 
he emphasised the debt modern scientific metallurgy 
owes to the brilliant work of Martin and Pourcel 
and the classical investigations of Osmond, Le 











Chatelier, and the modern school represented by 
Dr. Guillet himself. 
Some 500 persons attended the opening session 
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and no less than eighteen countries sent delegates. 
At this and subsequent sessional meetings Great 
Britain was well represented, and those attending 
included Sir Frederick Nathan, Sir William Pope, 
Professor H. E. Armstrong, and Dr. Stephen Miall. 
The sectional meetings, which began on Tuesday 
and lasted until Thursday, were held at the Con- 
servatoire des Arts et des Metiers. There were in all 
sixteen sections and no less than 138 papers were 
presented for reading and discussion. 

In the Metallurgical Section, which formed part of 
Group IIL. (Metallurgy and Mineral Industries), Dr. 
Guillet presided, and a programme of fourteen papers 
was disposed of on a rigid time scale, no more than 
half an hour being allotted to the reading and dis- 
cussion of any one paper. The only paper by an 
English author besides the contribution of Sir Robert 
Hadfield, to which reference has been already made, 
was one in the Fuel Section, by Mr. E. C. Evans, on 
‘Smokeless Fuels.” Taking the sectional meetings 
as a whole, it may be said that the metallurgical 
sections were the best attended and that metallurgical 
science occupied a predominating position through- 
out the Congress. 

A number of papers dealing purely with analytical 
operations were presented in this section. They 
included a discussion of a modification of the evolution 
method for estimating sulphur, by H. de Firmas, in 
collaboration with J. Navarro, and a general paper 
dealing with the relation between chemical analyses, 
as generally presented, and the actual needs of metal- 
lurgy, with some suggestions for making reports of 
analyses more immediately useful and informative. 
This paper was read by A. Kling. Two papers having 
a very practical bearing on every-day problems as to 
the production of sound ingots were read by P. 
Dejean and by G. Chandron and Garvin respectively. 
The former described investigations on the solubility 
of gases in molten steel. Experiments were carried 
out with oxygen, hydrogen, and nitrogen. Roughly 
speaking, it was found that hydrogen will cause twice 
the number of blow-holes in steel, and oxygen no 
less than four times the number of blow-holes, that 
similar volumes of nitrogen, initially present, will in 
ordinary working conditions produce. Blow-holes 
caused by oxygen are the result of the reduction by 
the carbon present in the steel of such iron oxides 
as may occur simultaneously, and the distribution of 
blow-holes is almost invariably characteristic of the 
particular gas which has occasioned them. Oxygen 
and nitrogen blow-holes arise usually near the skin 
of the ingot, whereas hydrogen blow-holes are situated 
at a greater depth from the skin. 

A paper by Chandron and Garvin on the 
practical difficulties of obtaining carbon-free metals, 
and was entitled “‘ Improvements in the Technique 
of High Temperature Vacuum Working.” It dealt 
with furnace construction and the mode of eliminat- 
ing occluded gas from the molten metal and avoiding 
the occurrence of secondary reactions between the 
molten metal and the linings of the furnace. These 
are apt to cause a good deal of trouble when a high 
vacuum is employed in a furnace, and are a fruitful 
cause of blow-holes. 

Robert D. Lance presented, perhaps, the most 
interesting of the papers in this section from a metal- 
lurgical point of view. It was entitled “Is a Metal- 
lurgical Coke Necessary for the Normal Working of a 
Blast-furnace ?”’ with a subsidiary paper on “ The 
Partial or Complete Substitution of Producer Gas 
for Metallurgical Coke in the Blast-furnace.” A 
blast-furnece is to all intents and purposes a slagging 
producer, and 75 per cent. of the gas it produces 
takes little or no part in the internal reactions upon 
which the reduction of the ores depends. As such 
gases can be produced far more economically by, for 
example, the combustion of very low-grade coal 
50 per cent. ash) in a set of slagging producers than 
by burning coke in the furnace itself, such a method is 
strongly advocated. The resulting gas has just as 
much reducing capacity and a far higher value as a 
fuel gas than ordinary blast-furnace gas, but it would 
be necessary to inject it into the furnace at a high 
temperature (1000 deg.) and under pressure and in 
cases where a certain amount 6f coke is still charged 
the incoming gas would have to be introduced at a 
level where no risk would occur of its being unduly 
oxidised. In order to keep the furnace on the same 
grade of pig iron and to ensure the development of 
the required temperature it would be necessary to 
introduce with the charge a quantity of metallurgical 
coke sufficient to correspond with the difference 
between the amount of carbon normally required and 
that contained in the producer gas supplied. This 
would imply that about 25 to 30 per cent. of the normal 
amount of coke used would have to be supplied, and 
at the same time it would become necessary to reduce 
considerably the volume of the hot blast. The 
experience gained in the working of slagging producers 

hows that if the temperature of the gas be main- 
tained at about 1000 deg. Cent. there would be no 
reeson, in blast-furnace practice, to anticipate any 
trouble from ‘either channelling or scaffolding. As 
both the air blest and the gas would require to be 
heated to the same temperature, this could be more 
economically effected in a system of reheaters than 
by adhering to the present method of employing 
Cowper which could therefore be sup- 
pressed altogether. In the actual furnace there would 
be two distinct lines of tuyeres, one set being situated 
about | m. higher up than the other set ; the heated gas 


bore 


stoves, 





would be supplied from the upper set of tuyeres and 
the heated blast from the lower set. A parallel is 
drawn between the actual working of a battery of 
slagging producers making | ton of pig iron per 10 tons 
of low-grade coal used, and the working of a blast- 
furnace equipped similarly and working in the ordinary 
way, but with a far less amount of coke charged with 
the burden. The saving estimated in the conditions 
of French blast-furnace practice now prevailing is 
estimated at 30f. to 50f. per ton of pig iron. 

The carbon-free iron alloys and low-carbon special 
steels have become of such greatly increasing impor- 
tance of late that sound views as to their heat treat- 
ment are urgently needed to ensure their giving the 
best results possible in practice. An interesting paper 
on this aspect of modern metallurgy was contributed 
by Monsieur Sauvageot on “* The Influence of Quench- 
ing Temperatures on the Mechanical Properties of 
Special Steels with Low-carbon Percentages.’ In 
order to confer a@ maximum hardness on such steels 
it is necessary, as a rule, to quench them at very high 
temperatures which confers a coarse crystallisation 
combined with considerable brittleness. By the 
addition of small proportions of other elements the 
author has sought to avoid this coarse-grained 
structure, and to obtain a martensitic structure with 
& maximum hardness which, on annealing, will afford 
better results. The steels which were the subjects 
of the experiments detailed in the paper possessec 
carbon percentages not 0-15 per cent. 
They were a plain carbon steel, three steels containing 
respectively 1 per cent. of chromium, tungsten and 


exceeding 


manganese, and two steels containing respectively 
0-5 per cent. of molybdenum and the same amount of 
copper. It was found that with these additions it 
was impossible to harden them completely by quench 
ing at 900 deg. to 950 deg. Cent., but that when water 
quenched from 1100 deg. or 1200 deg. the structure was 
martensitic throughout and conferred a maximum 
degree of hardness. Contrary, however, to what 
generally occurs in such circumstances, no improve- 
ment was found when, after quenching, these steels 
were annealed, and the impact resistance was no 
better than when incomplete hardening had been 
carried out at 900 deg. Cent. The results seem to 
show that the same degree of unfavourable crystal 
growth occurs in both cases, and in the latter counter 
acts the effect of the martensitic structure. No useful 
purpose is served, it would appear, by adopting the 
higher quenching temperature, except in special cases 
and when the degree of hardness conferred on the steel 
by quenching at the lower temperature is altogether 
inadequate to the purpose for which it is intended. 

In the Fuel Section two papers were contributed 
by Monsieur Charles Berthelot, on ‘* The Technique 
of Flotation, Flocculation and Agglomeration Methods 
of: Cleaning and Preparing Coal,” and on “* Low- 
temperature Carbonisation of Coke,”’ respectively. 
In the latter a report by no means favourable to this 
method was presented. The paper by Mr. E. C. 
Evans, to which reference has been made, was like- 
wise contributed to this section, and dealt with the 
properties and application of smokeless fuels. It 
embodied some recent data as to the reactivity of coke, 
accumulated as the result of investigations undertaken 
on behalf of the National Federation of Iron and Steel 
Manufacturers and published with the sanction of 
the Council of that body. Mr. Evans’ paper, like 
the memoir presented on kindred subjects by 
Monsieur Berthelot, is not very favourable to low- 
temperature carbonisation methods of coking and 
inclines to the view that current British practice, 
which tends to a compromise as regards the coking 
temperatures employed, is to be preferred, and that on 
economic grounds low-temperature coking is not to 
be commended. 

The members attending the Congress were enter- 
tained at the Hotel Majestic on Sunday night by the 
Organising Committee, of which Monsieur Jean 
Gérard is president, and upon whom the arrangements 
mainly devolved. On Monday afternoon they were 
received by the president of the Paris Municipal 
Council, at the Hotel de Ville, and on Wednesday a 
banquet was given at the Grand Palais. At the con- 
clusion of the meeting excursions are being made to 
Grenoble, and on Sunday next, when the members 
return to Paris, arrangements have been made for 
the centenary celebrations in honour of the discoveries 
of Chevreul, on the nature of fatty bodies and their 
treatment, at which the President of the French 
Republic and Monsieur Painléve will both deliver 
addresses, the proceedings being held at the National 
Museum of Natural History. 








The Automobile Engineer.* 
KERR THOMAS. 


By H. 

Ir occurred to me that it would not be unprofitable to 
endeavour to set out more particularly the qualifications 
which, in my opinion, will be demanded from the technical 
men of whom the Institution will consist in the future. 
With this thought in mind, therefore, | am about to address 
myself in the main to its younger members. 

I am at once faced with the necessity of a definition, 
and I regret to say I have derived little help from our 
articles of association. The automobile engineer is, you 
will say, an automobile engineer, and many may be dis- 

* From the presidential address to the Institution of Auto- 
mobile Engineers, October 6th. 
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posed to leave it at that, but while all of us may be sup 
posed to know what is an automobile, | am not at all sure 
that we are equally certain as to the definition of an 
engineer. 

The earliest definition which I have been able to dis 
cover dates from the time of Cesar Augustus. In his day 
there was a man in Rome, by name Marcus Vitruvius, an 
engineer of note, who seems to have held public appoint. 
ments in the city under the Government, and to have 
combined, as was usual in those days, the profession of 
civil and mechanical engineer. He was also an architect 
and an astronomer of repute, and was a voluminous writer, 
no less than ten books from his pon having been preserved 
to our day. One of deals with the strength of 
materials, another with hydraulics, yet another with all 
sorts of mechanical devices, notably windmills, windlasses 
and cranes, as well as a machine to run on wheels and 
record distances travelled; and, among other things, 
he has left us his idea of what an * should be, 
thus : 


these 


* engineer 


“The engineer should be a good writer, a skilful 
draughtsman, versed in geometry and optics, expert at 
figures, acquainted with history, informed on the prin 
ciples of natural and moral philosophy, somewhat of a 
musician, not ignorant of the sciences, both of law and 
physics, nor of the motions, laws and relations to each 
other of the heavenly bodies Moral philosophy 
will teach him to be above meanness in his dealings and 
to avoid arrogance. It will make him just, compliant, 
and faithful to his employer, and what is of the highest 
importance, it will prevent avarice gaining an ascendenc 
over him, for he should not be occupied with thought 

of filling with the desire of graspiny 
everything in the shape of gain ; but by the gravity of 
his manners and a good character should be careful to 


his coffers, nor 


preserve his dignity.” 


It will be evident from this that had Vitruvius been 
required to set an examination paper for the admission of 
candidates to Roman engineering institution, the 
syllabus would have been a wide one, and the standard of 
general culture very high. You will note his inclusion of 
music and moral philosophy, and the lofty standard of 
ethics aimed at; plainly, the Humanities loomed large 
in his idea of education. What do we find to correspond 
with this to-day ? 

A report was prepared in 1924 by the 
Labour Office at Geneva, for the use of the Committee on 
Intellectual the League of Nations, 
dealing, inter alia, with this very subject From a perusal 
this that considerable difficulty im 
defining the exact meaning of the word 
One of the correspondents of the Committee 


some 


International 
Co-operation of 
report it is clear 
engineer "> was 
encountered. 
wrote as follows : 

“We do not agree that the title of engineer 
be confined to pupils of certain schools, especially as neo 
school can prov ide « omplete training tor this profession 
We will not official title of engineer as 
conferring a legal status unless it can be acquired at 

whatever his ante 


should 


an 


recognise 
any time during a man’s career, 
cedents, on proof of his professional ability, as much 
credit being given for experimental knowledge and 
personal research as for academic attainments.” 
Another wrote : 

“In my opinion, it would be wrong to take diplomas 
solely into account, for after less than a year's practical 
work a student who has merely matriculated in sciences 
makes a better engineer than a young man with little 
general education who has obtained a diploma after 
taking a correspondence course for a few months.”’ 

A third went deeper to the root of the matter, as follows : 

‘** Industry stands in need far more of practical and 
human qualities than of theoretical knowledge. An 
engineer is always more or less a leader of men; he is 
rarely an office worker. Human worth of this kind 
cannot be guaranteed by any certificate, even that of 
the ‘Ecole Polytechnique.’ Students fresh from an 
engineering school must always undergo a period of 
probation during which their practical capacities can be 
tested and energy, promptness and decision are often 
regarded as more valuable than abstract knowledge.”’ 


It may not be generally known in this country that some 
ten years ago the same problem was exercising the minds 
of the American Society of Mechanical Engineers, which, 
after discussion, set up a Committee to decide the matter. 
Lengthy deliberation solution which was 
accepted by the Society, and it reads as follows : 


produc ed a 


** Engineering is the science of controlling the forces 
and utilising the materials of Nature for the benefit of 
man, and is the art of directing and organising human 
activities in connection therewith.” 


This is the conception of the leaders of the profession, 
men of acknowledged the same men whose 
careers were originally shaped upon the narrower defini 
tion, but who now foresee that the engineer of the future 
will no longer be able to derive satisfaction from his ability 
to solve mechanical problems alone, and will no longer 
be able to find adequate opportunities in this more limited 
field. 

It seems to me, with every respect to the statement of 
the Geneva Committee—-and here | may state that the 
report is of great interest, and should be read by all inter 
ested in the subject—it seems to me that the American 
Society has crystallised the definition into one which leaves 
no room for improvement. Yet the more consideration we 
give to their words, the further does it appear to take us 
from the accepted ideas which have obtained during, say, 
the last thirty-five years. The most notable feature about 
the American definition is that it applies to all kinds of 
engineers—civil, mechanical, military, electrical and 
others—and I think it may be conceded that the very 
breadth of its application is a measure of the accuracy of 
thought of its framers. 

If we are to accept the fact, as I think we must, that 
until the producer gets to work the public does not benetit 
it becomes of great importance to regard the automobile 
industry from the production point of view, and the auto- 
mobile engineer himself is the man who adapts the ideas 
of the inventor, and the theories of the scientist, to the 
needs of the public. The final measure of his success will 
be less as an experimenter, less as a scientist, than as one 
who, having absorbed the ideas of these two, is able so 


eminence, 
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to adapt them that he is able to present the public with a 
product in which beauty of form, attractiveness in price 
and reliability are united with the utmost quality of con 
venience alike of operation and maintenance. It is for 


this reason that we demand from our candidates for 
membership a very moderate amount of technical know 
ledge, coupled with a regular apprenticeship in practical 
work, to ensure that so far as lies in our power their 
abilities may incline in the direction of the builder and 
mechanic rather than in the paths of the abstruse thinker. 
It is certainly true that men of the latter class are necessary 
to the industry, but it is equally true that they can only 
be employed in very small numbers. It must be obvious 
to anyone that the automobile engineer must ask himself, 
not what is the most ingenious idea that I can adopt, but, 
first, what does the public want 
tion will meet their requirements; and, thirdly, how 


secondly, what inven 


nearly can this invention be made scientifically perfect. 

It thus becomes incumbent upon the automobile engineer 
to organise both the inventor and the ecientist for the 
benefit of the community ; and it must not be forgotten 
that the last-mentioned section of society must be re 
arded as a partner in the whole scheme, since without 
that section the undertaking is out of balance, inasmuch 
as it is the general public who provide the whole of the 
money with which the industry is carried on. We arrive 
it the final conclusion that the automobile engineer must 
work with the public, with the inventor and with the 
ientist ; if he misses out either one he can count upon 
tailure from the outset 

With regard to working with the public, | shall certainly 


be criticised for having stated what everyone already 
knows, but it becomes increasingly apparent that if manu 
facturers of motor vehicles of all kinds really considered 
the public, they would do many things that they do not 


do at present, and they would eschew many follies which 
they daily practise, apparently without knowledge of their 
existence For example, there is a large demand in this 
country to-day for light cars of about the 12 horse-power 
class. Such cars are, in the nature of things, all approxi 
mately of the same size and weight, and nearly all use the 
It might be thought that if all the tires 
are alike, the wheels, on which the tires are mounted, 


“me size of tire 
would be similar Incredible, however, as it may seem, 
there are at least a dozen different designs of wheel, in 
which the only difference is the manner of securing the 


wheeltothe hub. Uf this involved some ingenious mechan 
wn which conceivably might have a selling value, the 
ase would be different, but no, they are all secured with 
bolts and nuts Some have five bolts, some have four, 


and some have three, and even among the latter they 
mnot agree as to the diameter of the bolts, or the centres 
on which these bolts should be placed Foolieh as thie is, 


it would be more understandable if the various makers 





made their own wheels, but they do not even do this; 
the wheels are proprietary articles, for the most part made 
by the tire makers, and instead of being able to run through 
thousands of similar wheels, or the whole season's produc 

tion continuously, constant alterations have to be made 
m the setting up of machinery on account of the altera 
tion to these trivial details, whereby establishment charges 
are heaped up, not a living soul is any the better for it, and 
the publi pays 
fact that the Society of Motor Manufacturers and Traders 
issued, as long ago as January, 1924, a provisional standard 


Che situation is not improved by the 


which scarcely tends to decrease the number of wheel 
modele in use. It is remarkable how no President in his 
address, and, in fact, no discussion of automobile problems, 
ean very long keep clear of this question of standardisa 
tion, the effect of which, before anything else. would be 


one of the strongest weapons to counter competition trom 
other nations. So much for the way we work with the 
publi 


How do we work with the inventor Admittedly he 
is a difficult problem to tackle, because, like most other 
artists, he works by inspiration and not by rule, and for 
this reason and the angular nature of his mentality, he 
does not generally fit into a nice, circular hole which it 
would otherwise be comparatively easy to make for him 
in an organisation. Moreover, inventions—that is, valuable 
ones—are scarce, and inventors few, and it is only at 
irregular and considerable intervals of time that epoch- 
making ideas are evolved. It is, however, a fact that in 
America much greater deference is paid to inventors than 
in this country. In certain of the more highly specialised 
manufactures, those of typewriters, adding machines and 
the like, whole staffs of inventors are kept segregated from 
one another in separate rooms, where their minds can 
ramble on undisturbed, in the hope that some day or 
another, inspiration will overtake one of them to the 
advantage of the organisation. Of the financial value of 
this arrangement as an investment I am unable to speak, 
but we will pass on to the consideration of the third class 
with which the organiser has to work, namely, the scientist. 

\t the risk of giving some offence, I have no hesitation 
in stating, as my considered opinion, that if the automobile 
engineer has been careless of the money of his patrons, 
and occasionally has been apathetic towards inventors, his 
attitude towards the scientist has been simply inexplicable. 
| will go further, and say that if this attitude does not 
alter, and that speedily, although the statement may 
sound exaggerated, it is my belief that this industry, one 
of the largest in the country, will be found to have passed 
its zenith, and will more or less rapidly decline until it 
is faced with extinction. This working with the scientific 
people, as I have described it, covers the whole field of 
what we know as research, and in this respect we have in 
the past adopted an insularity of outlook which bids fair 
to be our undoing. 

| would like to analyse the question a little more closely. 
In his dealings with the three estates of the industry, the 
inventor, the scientist and the public, the first is the most 
easily disposed of, since in the nature of things he is an 
exotic, and therefore a rarity. Moreover, money cannot 
produce the germ of an idea, so that, whether he will or 
not, the automobile engineer must wait until the inventor 
uppears. I confess that the third party, the public, would 
seem to afford a simpler problem to tackle. The engineer 
will say, *‘ 1 must be giving the public what it wants, or, 
if not, it would not buy.”’ Possibly true, but what about 
to-morrow, when a foreign competitor may offer some- 
thing better or cheaper, or both ? Suppose, for instance, 
a foreign vehicle appeared on the scene with a perfected 
Diesel engine which materially reduced the cost of fuel. 


Would the large user of commercial vehicles pass it by 
unnoticed in Olympia ? The public is a fickle damsel to 
court, who will transfer her affections to a new suitor at a 
moment's notice. 

I have attempted in a previous paperf to urge upon 
engineers—the organisers please note—the paramount 





necessity of adopting the cheaper methods of manufac- 
turing, all of which exist if they will but take them up. 
production ”’ once and for all. It is altogether a misnomer, 
and implies exactly what we do not want, namely, the 
What we really 
need is the production of reasonable quantities continu- 


production of large quantities at once. 


ously The number ol responsible engineers who have 
seen the necessity of this, and acted upon it, is extra 
ordinarily small, but I have yet to encounter one of them 
who regrets this step, provided he took thought over the 
difficulties and provided for them. 


another excuse too frequently put forward It is con 
stantly said that people in this country are looking for 
quality, and not cheapness, and that we do not pretend to 
compete with the low-priced products of such and such a 
country. That kind of argument was all very well when 
everything was made by hand, and British workers 
Things are not 
made by hand to-day, and if they are made right they do 
not need to be touched by hand afterwards We must 
remember that other nations can work machinery at 


possessed, as they did, exceptional skill 


least as well as we can, and to-day the most perfect running 
engine, gear-box or axle is no longer that which has been 
most carefully fitted by a skilled erector, but one of which 
the components have been finished by the most accurate 
machine work, and again let the fact be emphasised that 
the most accurate machine work is also the cheapest 
Cheap motor vehicles are the result of highly organised, 
and never of cheap, labour, so that when our costs are not 
comparable, it is time, other things being equal, to look 
to our organisation, for the public in the end will buy in 
the cheapest market 

We must remember, however, that the organisation of 
production methods will in the end produce a state of 
equilibrium when no further reduction in cost is posvible, 
even under the stimulus of production We are, then, 
left with research as the one remaining weapon to meet 
those who would take advantage of our markets. It is, 
no doubt, the care that every motor manufacturing estab 
lishment maintains an experimental staff for development 
work, but after considerable experience of various large 


organisations, it is evident to me that their work is seldom 
original. They act, for the most part, in the capacity of 
adapters, and | think that there is a very definite line to 
be drawn between factory experimental work and original 
research lhe former we have to do daily, whether we will 
or no; as to the latter, for the most part we omit it 
altogether. The whole training of an automobile engineer, 
whose work consiets of manufacturing something to be 
sold, unfits him for the work of research I am aware 


that such a statement lays me open to considerable criti 
cism, but a moment's thought will show that the mere fact 
that an engineer hase to deal with problems, and dispose 
of them as they arise, is enough to indicate that his habit 
of mind is of an entirely different order from that of the 
man who will patiently carry on an investigation week 
after week, without ever knowing quite where it will 
lead him 

If overlapping is to be avoided, it is plain that such 
research must be done with the co-operation of all the 
first, to ensure that the 
work has not already been done > and, secondly, to dis 
tribute the cost as much as possible. It would seem that 
the great obstacle to this method in the past has been the 
desire for one individual or one firm to become possessed 
~ confidential information which may give him or it 
some advantage over competitors. The maintenance of 
secrecy in this respect is in the end impracticable, and the 
ultimate lors to the industry from lack of co-operation 
completely outweighs any possible individual advantage 
which might be obtained through secrecy, and it is, 
happily, coming to be regarded as more advantageous in 
the end to give away information than by withholding 
it to forego the acquisition of important knowledge in the 


manufacturers in the industry 


possession of someone else. 

There has existed since 1920 a research association under 
the direction of the Association of British Motor and Allied 
Manufacturers and up to last March participating in the 
financial assistance rendered by the Department of 
Scientific and Industrial Research. Its funds were pro- 
vided by members of the motor industry, which disburses 
in wages some thirty millions sterling a year. Of this vast 
sum, only about one-hundredth of 1 per cent. of the total 
wages bill was set aside for communal research. If but 
one-tenth of 1 per cent. of the wages bill were applied 
to this purpose, it would provide a fund of £30,000 a 
year, which, with the assistance of the Government subsidy 
from the Department of Scientific and Industrial Research, 
would enable work to be attempted on a scale hitherto 
unknown and from which results might be hoped for. 

Compare this with what is being done in the United 
States, where there exists a trust known as Engineering 
Foundation. This has an investment already of 550,000 
dollars, and a serious proposal is now put forward, by no 
less a person than the President of the American Institu- 
tion of Electrical Engineers, which will provide a com- 
munity trust fund amounting to 20,000,000 dollars, which 
in sterling would yield an income of at least £160,000 a 
year. 

In connection with this gigantic scheme, itis to be noted 
that “‘ Engineering Foundation "’ is a trust in which all 
the great engineering institutions in America participate. 
I believe that this is a most important factor. Research 
should not be carried on in water-tight compartments by 
each engineering institution. If all the engineering institu- 
tions in this country were to pool their research, it is 
plain that the greatest economy could be achieved, but 
I may add a word of caution that in such a scheme it 
would be necessary for the automobile engineers to accord 
to the joint research body their whole-hearted support, 
and it is this which concerns our immediate subject of the 
automobile engineer. 

I have dwelt on the question of research because it is 
the direction in which less organisation has in the past 





See ** Proc.”’ LA.E., Vol. xviii., p. 434, 


Let us rid ourselves of that horrible expression *‘* mass | 


Whilst on this part of the subject, let us dispose of 





been attempted, but as already pointed out, it is only one 
part of a much larger whole, and the object of all my 
remarks has been to show the importance of organisation 
in the automobile as in any other industry, and to lead the 
younger members of this profession to regard this side of 
their work in its true perspective. The final goal to be 
reached is economy in production, and this is to be attained 


not only by saving time in factory operations, not only by 
employing the most suitable materials, but by taking the 
fullest advantage of the world’s experience to produce 
only the work which will introduce the fewest number of 
errors, as these will have to be corrected in the future 

and to provide the public, which pays, with a product 
which is low in first cost, long in life, efficient in perform 
ance, and, when the time comes, cheap and expeditious 
Chis is my conception of controlling the forces 


| to repair 
land utilising the materials of Nature, and directing 
| and organivring human activities in connection thers 

| with as it applies to the profession of an a itomobile 
engineer, and it is that which I commend to your thought- 


ful consideration 


SIXTY YEARS AGO. 


MysTEeRY 
attempt to lay the Atlantic cable by means of the Great 
Eastern in 1865. Almost from the outset of the expedition 


urrounded the mishap which attended tl 


minor but vexatious troubles arose, some imple, some 
inexplicable Three or four times the cable had to b 
hauled in because faults were detected in the portion laid 


The hauling-in gear derived its power from a crazy under 


sized donkey engine in the bows of the ship, and on August 


| 2a, when the cable was being hauled in for what wa 

to be the last time, the engine broke down and the cabl 
| parted and fell overboard Four times it was grappled 
| for, each time it was caught, but each time the grappling 
|rope broke before half its length had been hauled bach 

|In our issue of October 6th, 1865, we discussed the 
mysteries of the matter, mysteries which even then, two 
months after the mishap, had not been made clear so 
far at least as the general public was concerned Dr 


Russell, an official of the Telegraph Construction Company, 
employed to record the incidents of the voyage, had 
published his diary, and at a later date, having recovered 
his liberty as a literary man, had contributed a less cor 
strained account of the voyage to the Fortnightly Revi 
Yet from neither of these sources could we extract satis 
factory answers to many questions concerning the mishap 
that were still agitating the public mind, particularly that 
of the shareholders in the Atlantic Telegraph Company 
The faults that developed in the cable and that led to the 
fatal necessity of having to haul it in were in all cases 
traced to the fact that small sharpened lengths of hard 
steel wire of a quality and size similar to that used for 
the armouring of the cable had been driven through the 
insulation into contact with the copper core Yet the 
cable before shipment had more than passed the required 
insulation tests It was noticed that the first two faults 
occurred when the same set of cablemen was on duty in 
the tank room These men were replaced by othe ra, tor 
suspicion of foul play was strongly aroused. Nevertheless, 
the same form of faults recurred in spite of the change of 
hands and the institution of a watch in the tank. At one 
time it was thought that the mischief was being done by 
the paying out machinery, but Dr. Russell, in his Fort- 
nightly Review article, gave evidence tending to prove the 
impossibility of such being the cause. For ourselves we 
urged the Atlantic Telegraph Company to delay no longer 
in publishing the report prepared by the two independent 
scientific observers who accompanied the expedition, 
Messrs. Thomson—afterwards Lord Kelvin—and Varley. 
Unworthy rumours were in circulation. Bets, it was said, 
had been made that the cable would not be laid, some 
believed it was never intended to be laid, and others were 
perplexed as to why the Americans had withdrawn their 
assistance from the enterprise It was essential, we 
suggested, that the public should be fully and frankly 
informed on the subjec t, for ocherwise its support tor the 
new cable which it was proposed should be laid in the 
following year would not be forthcoming. 





NAVIGATION CONGRESS. 


Tne Permanent International Association of Navigation 
Congresses has decided to hold the next Navigation Con 
gress at Cairo at the end of November or the ginning 
of December, 1926. The following is the programme ot 








questions and communications which will be discussed 


First Section.—Inland Navigation Questions 1) Ad 
vances made in the study and the construction of dams, 
in the disposition of apparatus for the intake of water and 
of adjoining navigation works. (2) Technical and com 
mercial working of waterways. Organisation of transport 

Craft, revenue, rates, tolls, tariffs, electric power, irriga 
tion, &c. 

Communications.—(1) Disposition, dimensions, and 
equipment of river ports for inland navigation. Conne« 
tions with railways. Customs and sanitary arrangements 
Protection against ice. (2) Steps taken during recent years 
to reduce the periods of closure on canals and canalised 
rivers 

: 
Second Sectoon, (icean Navigation CVucestions 1) 
(a) Quays in tideless seas ; (>) breakwaters or jetties in 
tideless seas ; (2) fishing harbours. General design and 
construction 

Communications.—(1) Large maritime canals. Principal 
dimensions. Maintenance of depth. Traffic statistx 
(2) Reception and storage of liquid fuel (metallic and rein 
| forced concrete reservoirs). Precautions against fire Di 
tribution of liquid fuel in the ports. (3) Intensive suction 
dredging 

Reports to be presented to the Congress should be sent 
to the general secretary of the Association, 38, Rue ce 





Louvain, Brussels, not later than February Ist, 1926, 
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Textile Machinery Exhibition. 
No. I. 


AN exhibition of textile machinery and accessories, 
opened on Friday last in the City Hall, Manchester, 
is quite the most interesting display of its kind 
which has taken place for some years, because of the 
novelty of many of the machines shown. It is also 
the largest, and the promoters have been so pressed 
for space that they have had to obtain permission from 
the Manchester Corporation to one of its 
thoroughfares in order to take over a building on the 
opposite side of the road to accommodate some of 
the exhibits. The increasing use of silk, both natural 
and artificial, in the manufacture of wearing apparel 
has given a decided impetus to inventors and builders 
of textile machinery, and it is interesting to note that 
British engineering firms are equally as alert to the 
importance of this branch of the industry as those in 
France, Switzerland, Germany, Austria, and Czecho 
Slovakia. Numerous machines designed to spin, wind or 
weave artificial silk fibre are to be seen. There are also 
a new system of card stripping, a new type of small- 
ware weaving loom, and a new loom in which electric 
control of the warp threads is employed to reproduce 
the desired patterns. The last-named machine is 
remarkably ingenious, and enables the cumbersome 
Jacquard mechanisms hitherto necessary to be dis 
in fact, it is quite possible that this 
may be the of originating a 


close 


pensed with ; 


lnprovement TLLeAILS 
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FIG. 1—THE CARVER LOOM 


complete revolution in the design of looms for the 
weaving of complicated patterns. Some twenty years 
ago a foreigner named Szcepanik endeavoured to 
reduce the time occupied in the production of Jacquard 
figured fabrics by photographing the point paper 
design directly on to a metal sheet and by subsequent 
development providing insulated and non-insulated 
The metal sheets being applied to an 
electrically Gperated Jacquard caused the harness to 
produce the desired figured effect in the fabric. But 
with this arrangement the original artist’s design 
had to be drawn up on point paper, which took much 
time, and the inherent difficulties of the harness and 
the massive Jacquard mechanism and gantries re- 
mained. The machine shown at Manchester—Fig. | 
~——has heen designed by Dr. Carver. It enables the 
whole of the Jacquard mechanism to be dispensed 
with. The mechanism comprises metal plates, upon 
which the desired pattern is printed direct from a 
tracing of the artist’s design, or the artist can paint 
it on tracing paper. The machine performs the 
‘“ shedding ”’ from an attachment to the loom itself, 
which is within easy reach of the attendant. The 
shedding mechanism is divided into self-contained 
frames, each controlling forty threads suspended 
immediately above the warp and adjustable so that 
they can be arranged at any spacing across the loom 
according. to the requirements of the cloth. No 
harness is required. A “ reader” is employed which 
bears upon the surface of the metal pattern plate, 
thus closing or breaking an electric circuit which 
effects the parts in the frames in order to lift or release 
the thread-controlling mechanism. The twill for the 
binding is made by cam-driven bars extending from 
side to side of the loom and the frames engage the 
bars in the same way, whatever the spacing may be. 
The saving in the cost of production by this new loom 
is extraordinary. It requires no transference of the 
design to point paper and no cutting of the cards ; 


suriaces. 








moreover, the time occupied in applying a new design 
is only a matter of hours, compared with weeks on the 
old system. The exhibitors of this loom are Carver 
Textile Patents, Ltd., 121, Deansgate, Manchester. 
A combined power and heating unit is the chief 
feature of Belliss and Morcom’s stand. It comprises 
a high-speed enclosed engine, which for purposes 
of exhibition is driven slowly round by a 2 brake 
horse-power Lancashire Dynamo Company's motor, 
operating through a Wallwork worm gear and Hans 
Renold chain. The engine has high and low-pressure 
cylinders 144in. by 2lin. diameter, with a stroke of 
10in., and is designed to exert 265 brake horse-power 
at normal full load and 350 brake horse-power at 
overload, with steam at 150 lb. pressure. It exhausts 


two complete individual loom drives mounted on 
pedestals, and embodying this firm’s slipping device. 
A spinning frame end-drive by means of a chain has 
been lent to the exhibitors by Platt Brothers and Co., 
Ltd., Oldham. We were interested to note that the 
rod and excentric of driving Jacquard 
mechanism on looms is now being replaced by chain 


system 


drives. 

The main of W. H. Allen, Sons and Co.'s 
exhibit are two steam turbines, one of 1500 kilowatts, 
suitable for coupling direct to an alternator, and the 
other a 1000-kilowatt geared turbine with a speed 
ratio of 5000-750 revolutions per minute. The latter 
exhibit is typical of a number of machines with 
different 


items 


gear ratios which have been supplied to 








FIG. 2—440 H.P. CHAIN DRIVE-—HANS RENOLD 


at 15 lb. back pressure to the heating system. The 
normal speed of the engine is 425 revolutions per 
minute, and it is fitted with a rope pulley, 36in. 
diameter, grooved for thirteen l}in. ropes. In ordet 
to keep the exhaust steam free from oil there is no 
internal lubrication of the cylinders, the pistons and 
slide valves being fitted with rings of a special alloy 
of bronze. Another interesting exhibit Belliss 
and Morcom’s stand is a drawing showing the arrange- 


on 


ment of a power plant at the paper mills of P. Garnett 
and Son, Otley. This plant consists of a tripfe-expan- 
sion enclosed forced lubrication ot 
brake horse-power running at a speed of 300 revolu 
tions per minute, and designed to drive partly by 
The engine 


820-875 


engine 


electric and partly by rope transmission. 


W here 


heating 


various mills in this district for rope driving 
steam is required in the mill for 
bac 


process or 
k-pressure type of turbine 
works 


pressure per square inch 


purposes @& pass-out oF 
is adopted with advantage 
generating steam at 150 Ib. 
and using 5000 Ib. per hour for process or heating at 
140° brake 
Other 
driving pulley, 


For example, a 


10 lb. pressure can obtain approximately 
by using a turbine 
exhibits by Messrs. Allen are a 
4ft. 4in. diameter, with fifty 
ropes and also six grooves for driving an extraction 
pump. This pulley is capable of transmitting 1500 
brake horse power ; and a high-speed steam engine 
of the enclosed forced lubrication type coupled to a 
direct-current dynamo of LOO kilowatts. This engine 


horse power pass-out 


rope 


six grooves for Ifin 











FIG. 3- 1500 B.H.P. GEARED TURBINE 


is built on the pass-out principle, and whilst it exhausts 
to a jet condenser, steam can be extracted from the 
second receiver at a pressure of 15 Ib. to the extent 
of 6000 Ib. per hour, to supply the heating system of 
the mill. The installation of this plant has, we have 
been informed, resulted in a very marked reduction 
of the fuel bill. 

Some instructive specimens of chain drives are to 
be seen on the stand of Hans Renold, Ltd., Man- 
chester, one of which is illustrated herewith—see 
Fig. 2. This self-contained plant is designed to trans- 
mit 440 horse-power through three chains 7- lin. wide, 
running on wheels of seventeen and sixty-eight teeth, 
the larger wheel running at 12-75r.p.m. The drive, for 
exhibition purposes, is from a 3 horse-power electric 
motor, running at 1275 revolutions per minute by a 
chain 1-2in. wide, on wheels of nineteen and a hundred 
and fourteen teeth. The small segmental bush chain 
motor drive is enclosed in a gear case fitted with 
an oil pump and sump, the pump being also driven 
by a light chain. Messrs. Renold are further showing 


METROPOLITAN VICKERS 


is fitted with piston valves and a crank shaft governor 
operating a compound double-beat throttle valve. 
The governor is also fitted with hand regulating gear 
by which the speed can be varied over a considerable 
range. Other branches of the company’s productions 
are exemplified by the “‘ Conqueror ”’ centrifugal pump 
and the turbine-driven boiler feed pump. 

The main exhibit on the Metropoliten-Vickers’ 
stand is a complete 680/1000 brake horse-power high- 
pressure steam turbine designed to run at 4500 revo- 
lutions per minute and fitted with the firm’s double 
helical reduction gearing to give on the low-speed shaft 
a speed of 500 revolutions per minute. This set was 
built for direct connection to the main shaft of a 
textile mill in India. The unit is typical of numerous 
turbine drives which have been installed in textile 
and paper mills. The company is paying special 
attention to the construction of turbine installations 
for supplying both power and heat. The reducing- 
pressure or pass-out turbine consists of a back-pressure 
machine and a low-pressure machine arranged within 
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one easing and having one shaft, thus combining the 
merits of a high-pressure turbine while the low 

















roll. As the bobbins come into contact with the 
cleaning roll, which is covered with card clothing, 














FIG. 4 THE SOUCZEK SHUTTLE- OPERATING MECHANISM 


pressure stages utilise all surplus steam which is not 
required tor heating purposes Automatic valve gear 
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is provided in the pass-out branch of the turbine, so 
that however the demand may fluctuate for heating 
steem the machine requires no attention. This pass- 
out valve is coupled to the main governor gear so 
that a change in load does not affect the quantity of 
steam passed out, the required quantity of steam to 
halance the load being automatically passed through 
the condensing portion. A typical example of a geared 
turbine of 1500 horse-power applied to a textile mill 
is shown in Fig. 3. 

The Souczek loom shown by the Zandov Ironworks 
Joint Stock Compeny, Limited, Prag, Smichov, 
Austria, introduces a new method of ** picking.”” The 
principle of the shuttle drive is based on the power 
necessary for the throw of the shuttle being taken 
direct without any intermediary mechanism from a 
rotating mass. For this purpose there is provided a high- 
speed continuously revolving roller at either end of the 
lathe, and these rollers engage the shuttle and impart 
a high velocity to it. Both the rollers are sunk into 
the lethe and only project out of the lathe path for 
the short time taken to throw the shuttle. Accordingly 
the roll on the left-hand side of the lethe must be 
driven in a clockwise direction and the roll on the 
right-hand side in an anti-clockwise direction with a 
speed corresponding to the necessary shuttle velocity. 
This is accomplished by a narrow belt. A further 
mivantage claimed for the Souezek drive consists 
in the fact that the stored-up energy still in the shuttle 
when it runs into the shuttle box is not destroyed 
as in the ordinary method, but is absorbed and used 
for the throw of the shuttle in the opposite direction, 
thus relieving the roller. The power obtained in this 
manner also serves to draw the shuttle to the roll, 
which takes hold of it while in flight and transmits the 
full speed to it. The interception mechanism is shown 
in the diagram Fig. 4. The belt A perpendicularly 
stretched through the shuttle box by springs is further 
stretched as at A' by the incoming shuttle and trans 
mits its energy to these springs and the shuttle is held 
automatically in the box till the next throw. 

The ‘“ Termaco”™ roving bobbin cleaner is an 
American appliance, made by the Terrell Machine 
Company, Charlotte, N.C., and exhibited by William 
Tatham, Ltd., Rochdale, the agents for Great Britain 
and Europe. The drawings—-Fig. 5—-show very 
clearly the manner in which this new machine operates. 
The operator places bobbins on the feed table, from 
which they roll down on to a conveyor belt, and are 
carried upwards to the right around the cleaning 


scavenger roll from 
cleaning roll shaft 


FIG. 5--THE “TERMACO.”’ ROVING BOBBIN CLEANER 


the circumference of the roll. The pressure of the 
friction belts is not enough to prevent the bobbins 


Guarded gears driving 


to go back into pickers without being run through a 
waste machine. After passing around the cleaning 
roll, the bobbins are dropped from the machine on to 
a discharge chute, down which they roll into any 
convenient receiver. Waste cleaned from the bobbins 
by the cleaning roll is stripped from the latter by the 
scavenger roll, which is also covered with card clothing. 
It is then blown by a fan into the waste receiver, 
which forms the base of the machine. Outlet for the 
air is provided through a perforated metal door, 
which is so arranged that waste can be removed 
through it as the receiver becomes filled. The card 
clothing used is standard l}in. doffer fillet for the 
cleaning roll and "'/,,in. burnisher fillet for the scaven- 
gerroll. The capacity of the machine depends to some 
extent upon the operator, but it is claimed that it will 
clean from 3000 to 4000 bobbins per hour. 

William Tatham, Ltd., is also exhibiting an auto 
Fig. 6—for feeding fibrous material, 
such as wool, cotton waste, &c., to carding engines, 
While machines for this purpose have been in use for 
many years, particularly in the woollen trade, the 
present feeder possesses numerous special features. 
which combine to make it extremely accurate and 
reliable. The essential qualification of an automatic 
feeder lies in its ability to supply to the carding 
engine a definite pre-determined weight of material. 
In the “ Tatham” machine the design of the scale 


matic machine 
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Bobbins discharged her: Guarded gears driving 
bobbin conveyor pulleys 
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and clutch mechanism renders this a simple matter. 
The scale pan is strongly constructed of aluminium 
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FIG. 6—THE TATHAM AUTOMATIC FEEDING MACHINE 


from turning while in contact with the cleaning roll. 
This causes the waste to be carded off in the form of 
lint rather than strings. Waste thus treated is ready 





and steel, and is always in free suspension an hardened 
knife edges, as are also the scale levers and weights. 
The patented clutch consists of a l6in. plate wheel, 
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turned drum on the inside 
Round the latter is a coiled chain. This arrangement 
forms a very powerful free acting drive. Special 
attention has been paid to the levelling and stripping 
combs, both being carefully balanced, and the latter 
so arranged in conjunction with the spiked lattice 
as entirely to strip off the material. A quick-acting 
trap door closes under the “ stripping *’ comb imme- 
diately the correct weight is obtained, thus preventing 
any excess material falling into the scale pan. The 
other details of the machine, such as the inclination 
of the spiked lattice, spacing of material on the carding 
engine feed, shaft, bearings, &c., have received 
equally careful consideration and represent the out- 
come of a very considerable experience on the part 
of the makers. The machine as exhibited is suitable 
for practically any type of material, but certain 
modifications can be made to suit particular require- 
ments. 


which carries a 10in. 








THE DIESEL ENGINE USERS’ ASSOCIATION. 


At the invitation of the Lewes and District Electric 
Supply Company, Ltd., the Committee of the Diesel 
Engine Users’ Association recently paid a visit to the 
electricity generating station at Lewes. The station is of 
particular interest, inasmuch as it was the first electricity 
generating station in the country originally equipped with 
steam engines, which has been completely converted to 
heavy-oil engine generating plant. At the present time 
the installation comprises three of the English Electric 
Company’s Diesel engines and one Mirrlees-Watson Diesel 
set. It is of interest to learn that the last-mentioned 
engine has been in regular commission since it was first 
installed in 1908. After the inspection the Committee 
was entertained at luncheon by the directors of the Lewes 
and District Electric Supply Company. Mr. C. G. Teget- 
meier, the chairman of the company, expressed the pleasure 
which he and his fellow-directors had been afforded by the 
visit, and referred to the very satisfactory progress that 
had been made by the Lewes Company during the last 
few years. The success, he thought, was largely to be 
attributed to the economical working of the Diesel engines. 

Mr. A. W. A. Chivers, the President of the Diesel Engine 
Users’ Association, congratulated the directors of the Lewes 
Company on the confidence which they had shown in the 
decision to scrap the old steam plant and to put in heavy 
oilengines in its place. This measure had only been adopted 
after a careful consideration of the local conditions. In 
recent years the Diesel Engine Users’ Association had 
made a practice of making a report annually on the heavy 
oil engine working costs, which were returned by its 
members. He was pleased to note that the operating 
costs of the Lewes Company, both with regard to lubricat- 
ing oil and fuel oil, had during the past year compared 
remarkably well with those of other undertakings, and he 
felt sure that it would be impossible to obtain such good 
results with any other form of plant or with bulk supply, 
having regard to the local conditions and the special 
characteristics of the load to be dealt with. Engineers 
generally were, he said, well acquainted with the policy 
of the Electricity Commissioners in recommending wherever 
possible the purchase of bulk supply, and he ventured to 
express the view that that policy could easily be carried 
too far, which might result in the public having in certain 
cases to pay a higher price for its supply than would be 
necessary if current were generated in smaller stations 
with Diesel engine units. 








MOTOR TRANSPORT IN CHINA. 


Some idea of the popularity and possibilities of motor 
car transport in China, in places where it has been possible 
to organise a service, may be gathered from the following 
notes taken from the Shanghai Chamber of Commerce 
Journal, concerning a trip through Hupeh. 

“The linking up of Hsiangyang and Shasi by motor 
road (500 li, or, say, 166 miles) marks a very definite 
departure from time-honoured methods of communication 
and opens up a vista of possibilities as regards travel 
which will have a very marked influence on the province 
of Hupeh and will certainly tend to augment the growing 
importance of Shasi. The inauguration of a motor service 
was first mooted in Hsiangyang, and cars had been in 
operation for some little time round that district before 
the Shasi end of the company could agree as to the route 
to be taken ; but once a final decision was arrived at the 
construction of the road and the purchase of cars were 
put in hand with commendable activity. The capital of 
the company is said to have been fixed at 300,000 dollars, 
of which 80 per cent. has been paid up. More than twenty 
cars, all of the Ford type, are now operating between the 
two termini. Ordinary cars make the trip in one and a-half 
days at a fare of 9.80 dollars, but there is also a special 
car which makes the trip in one day, fare 12.80 dollars. 
The cars seat twelve persons, but so popular is the service 
and so great the demand that it is rare for a car not to be 
overloaded. The route followed is Hsiangyang, I-ch’eng, 
Chingmen, Chienyang-i, Shih-li-pu. The principal difficulty 
of the company is the upkeep of the road. Its actual 
condition is not good, but so great have been the profits 
of the venture that the necessary money is forthcoming, 
and plans of metalling a road 8ft. broad and 5in. thick 
with gravel and sand appear to have a fair chance of being 
realised. In addition to the main line between Hsiangyang 
and Shasi a subsidiary line 120 li long has been com- 
pleted between Shih-li-pu and Shayang. A further line 
between Hoyung and Chien-yang-i is nearing completion. 

‘* The completion of the road to Hsuchow on the railway 
will probably divert about one-half of the travellers off 
Hankow now coming vid Shasi. Other long-distance roads 
in Hupeh are :—Shenkiaki to Tolokow, 90 li (road shortly 
to be opened) ; Kwanfowkiao to Chetun, 35 li (road shortly 
to be opened).” 














Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


HEATLESS COMBUSTION. 
Sir,—The hypothesis put forward in your editorial upon 
* Heatless Combustion * to account for part of what has become 
known as the missing pressure in internal combustion engines is, 
I believe, entirely new, and, if it were satisfactory from the point 
of view of chemical science, would certainly account for many of 
the experimental observations which have been made upon 
exploded gases. 

There are other observations, however, which I think it would 
not cover. The suggestion I gather is that the pressure developed 
on explosion is limited because heat ceases to be evolved during 
combustion when the temperature has attained a certain critical 
value. As a consequence of this theory one would expect the 
pressures actually developed to be approximately equal to those 
calculated from the known calorific value and the approximately 
known specific heat values as long as the critical temperature is 
not reached. It would seem that in view of the high temperatures 
developed in strong mixture explosions it is unlikely that the 
critical temperature is reached in weak mixture explosions. 
Weak mixture explosions should therefore, according to your 
hypothesis, give pressures equal to those calculated. But experi 
ment proves otherwise ; explosion pressures developed in weak 
mixtures are relatively as far from the calculated pressures as 
are those for strong mixtures. 

Furthermore, in some experiments we are making here higher 
explosion pressures are being dev eloped by introducing into the 
explosion vessel a small amount of infra red radiation, thus 
indicating that the radiation has made it possible for rather more 
gas to burn. 

I think it will be very difficult to upset the incomplete com- 
responsible chemical opinion has 
In proof of this I would call 


bustion theory; indeed, 
recently come round to this view. 
your attention to Professor Bone’s latest paper in the “ Pro- 
ceedings ’’ of the Royal Society, in which he states that even in 
the case of pure gases his explosion records show that there is 
incomplete combustion (at any rate when the mixture density 
is less than about 10 atmospheres), and Professor H. B. Dixon, 
of Manchester, expressed the view at the British Association 
meeting this year that the photographs he showed at that meet- 
ing, together with those shown by Dr. Ellis, of Sheffield, indicate 
that after-burning takes place. W. T. Davin. 
The University , Leeds, October 5th. 


THE BRITISH LOCOMOTIVE, 1825 TO 1924 

I would like to supplement Mr. Ahrons’ review of loco 
development by a few general remarks. 

worth while mentioning that Mr. W. Adams’ twelve 


Sir, 
motive 

It 
outside-cylinder 4-4-0 tank engines, built by Beyer, Peacock 
and Co., Ltd., for the L. and 8.W.R. in 1879, were all converted 
to the 4-4-2 type in 1883-86. With the seventy-one engines 
2’s by various firms from 1882 to 


1s 


actually constructed as 4-4 
1885, there were thus, eventually, eighty-three tank engines of 
the latter kind on this railway in 1886. 

The G.E.R. “‘ Bromley *’ 4-2-2 express and 0-6-0 goods tender 
engines, respectively, had, I believe, but one door in the cab 
front which opened on to the outside footplate, and this door was 
on the fireman's side, owing to the reversing gear occupying the 
opposite corner of the cab. 

The combination of six-coupled wheels, outside framing, and 
underhung springs, as adopted on the G.W.R. in 1885 for twenty 
0-6-0 tender engines, and said to be the only instance of the 
kind, was repeated—the cases may not be strictly parallel—in 
the same year in the nine Mersey Railway 0-6-4 tank engines 
supplied by Beyer, Peacock and Co., Ltd., although in these 
last-mentioned examples only the middle and rear pairs of 
coupled wheels had underhung springs. Perhaps Mr. Ahrons 
was confining himself to 0-6—0 tender engines. Still, the partial 
combination of the three features in question in the case of the 
Mersey 0—6—4 tank engines is not without interest, seeing that 
it occurred in the same year in which the said G.W.R. 0—-6-0's 
appeared. 

The statement that from 1873-4 until 1888 all passenger and 
goods engines on the M.S. and L.R. had double frames and four 
bearings for the driving axle needs, as regards the former, the 
qualification “‘ coupled ” (for the benefit of readers hereafter), 
as Sacré’s 7ft. 6in. outside-cylinder express engines of 1882-3, 
which naturally come within the category of “ passenger” 
locomotives, had, of course, inside bearings only for the driving 
wheels, but outside axle-boxes for the front and back carrying 
wheels. 

With reference to the use of metallic packing, Sekon, in his 
“ Evolution of the Steam Locomotive,”’ states that such packing 
was first employed in two engines which were designed by Dodds, 
and which were constructed in 1831 for the Monkland and Kirkin- 
tilloch Railway (now part of the N.B. section of the L. and 
N.E.R.), by Murdoch and Aitken, of Glasgow. Is it possible to 
confirm this recorded early use of metallic packing in locomo- 
tives ? F. W. Brewer. 
Stevenage, Herts., October 5th. 


COMPOUND LOCOMOTIVES. 


Sm,—Replying to Mr. F. W. Brewer's query re my remarks 
with regard to the Midland type compounds, may I say that I 
hold the view that the greatest locomotive economy not coal 
economy—is attained by a well-designed simple engine 
ally a three-cylinder engine. 

The advantages of the three-cylinder simple engine over any 
type of compound are finding favour not only in this country 
but in America and on the Continent. 

Our American friends abandoned compounding on their pas- 
senger locomotives many years ago with successful results. With 
regard to economy, the only point in favour of the Midland type 
compound engine compared with a three-cylinder simple is 
possibly a slight saving in coal consumption. 

On all other points the three-cylinder simple engine has the 
best of the argument. 

(1) For an equal power output it is cheaper to build and main- 


especi- 


tain. 

(2) Owing to its smaller cylinders and consequently lighter 
reciprocating masses, greater freedom is obtained in running, 
especially at high speeds. 

(3) The work is shared equally by each of the three cylinders, 
thus reducing wear and tear, 


(4) The very even torque derived from three high-pressure 
cylinders makes a much better use of the limited adhesion obtain - 
able from four-coupled wheels. 

These advantages are well worth a few extra pounds of coal 
per thousand ton-miles, 

It may interest your correspondent “ Progress "’ to know that 
the latest express locomotives of the Orleans and Midi Railways 
of France are two-cylinder simple 4-6-2 engines. I have been 
informed on good authority that the expense of upkeep is greatly 
reduced and that total costs are about the same as for the 
compounds, 

Re our own Midland type compounds, perhaps the greatest 
fault is the unequal amount of work done by the high and low 
pressure cylinders. At the high-pressure piston is 
practically ** balanced ” floating backwards and for- 
wards——doing little or no useful work. 
other hand, the high-pressure cylinder does most of the work 

Cuas. W. Daunery 


starting, 
meroly 
At high speeds, on the 


Birmingham, October 5th 


“ ENGINEERING AND SALESMANSHIP.” 

Sir,—The report of Mr. Reavell’s address, I regret to say 
escaped me, but Aurigas’ point in your last issue referring to 
that address cannot be too strongly urged, that the © commission 
only ’’ basis, where the representative is actually financing the 
employing firm, for that is what it amounts to, is bad business 
all round. 

One of the results, is that you find large numbers of high grade 
English engineer-salesmen working the country in the service of 
dear goods considered in 


with goods 


Capable and efficient men working at 


American merchants 
relation to their first cost. 
their best to bring foreign products into the country by the thou 
the million with unswerving 


Well, to give two 


sand ton, and send money out by 
success, Exactly how does it come about 
points : the capable American business man trading here never 
forgets that a foreign product can be best sold by a native ; to 
get the best native for your purpose you must put th» money on 
the table the round. Directly the English 
merchant takes a suitable line to meet the situation 
he get the 
many as I experience and see it now. 
the 


before ecards go 


financial 
sales I write of one facet of 
I have no shadow of doubt 


time; I think they 


will men and the 


our people will meet situation in 
never fail. 


October STORMPROOF, 


Tth. 


CATALOGUES FOR AUSTRALIA 


Sir,—-We are establishing a valuable collection of trade cata- 
logues and similar commercial material in connection with the 
Australian Commonwealth Engineering Standards Association's 
Library, which, with the very extensive library of the Institution 
of Engineers, Australia, is available for the use of members of 
both organisations. 

Realising that your paper is in close touch with a great many 
of the principal firms which issue catalogues that are of 
interest to the engineering and allied professions, we would 
solicit your assistance in making known our desire to be placed 
on the mailing list of such firms for the receipt of their publica 
tions. 

Any publicity you can give to this request will be greatly 
appreciated by the Main Committee of the Association. 

W. Rayner HEBBLEWHRITE, 
Engineer-Secretary 
Macleay House, 16, College-street, Sydney, 
August 25th. 








RAILWAY ACCIDENTS. 


THE annual report by Colonel Sir John Pringle, which is 
a complement to the railway accident returns for 1924, 
noted in our issue of September llth, was issued as 
Command Paper, Cmd. 2509, on September 23rd. On the 
subject of the derailment at Lytham, it says that the 
case indicates the desirability of devising some practical 
means whereby flaws in metal used for track manufacture 
could be detected. It is remarked that the report of the 
technical committee appointed by the railway companies 
to consider the recommendations of the Automatic Train 
Control Committee has not yet been received. In the 
meantime, there has been considerable extension of the 
use of detonator placers upon some, though not upon all, 
of the main lines. In four cases, owing to signalmen’s 
forgetfulness or lack of co-ordination, the accident would 
have been prevented by a more extended use of track 
circuiting. Cases of derailment indicate that, especially 
in the neighbourhood of renewals of track, 
when due, should not be postponed, and that special 
supervision of renewed crossings is desirable before traffic 
restrictions are entirely withdrawn. In fifteen of the 
twenty accident reports of 1924 recommendations were 
made ; ten of them were wholly or partially adopted, two 
were not accepted, and three were still under consideration 
when Sir John Pringle’s report was made. Many cases of 
train accidents, which were not formally inquired into, 
were dealt with by correspondence, with good results. 
An improvement is reported in the number of failures of 
rolling stock or permanent way, especially in_ tires, 
axles and rails. The number of passengers killed—seventy- 
five—by falling out of carriages, averages | in 16} million 
passenger journeys, and does not, in Sir John’s opinion, 
warrant pressure on railway companies to adopt a device 
for controlling the unlocking of carriage doors, The report 
ean be obtained from the Stationery Office for 4d. 


crossings, 








Tue Ontario Government has appointed Mr. Charles A. 
Magrath, of Ottawa, an engineer of outstanding ability and 
wide experience, as Chairman of the Ontario Hydro-electri: 
Power Commission in succession to the late Sir Adam Beck. 
Mr. Magrath spent many years in the west and was iden- 
tified with extensive irrigation operations. He has made 
a comprehensive study of the St. Lawrence River problem, 
involving the development of power and the improvement 
of navigation, and is Chairman of the Canadian Section 
of the Joint Internationa! Waterways Commission, which 
has been for the last two years making an exhaustive 
investigation of the subject. The other vacancy on 
the Commission has been filled by the appointment of Mr. 





Alfred Maguire, formerly Mayor of Toronto. 
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Railway Matters. 





A scHeEME for providing Manchester with a system of 
underground tube railways was discussed at a recent meet- 
ing of the North-Western Section of the Institute of Trans- 
port. The cost of the scheme is estimated at £250,000,000. 

A .etrer from Sir Ralph Wedgwood, chief general 
manager of the London and North-Eastern Railway, to 
the local authorities at Ilford recently said that extensive 
alterations, an expenditure of £2,000,000, 
would have to be made before proposals to improve the 
service between Liverpool-street and Ilford and the eastern 
suburbs of London could be carried out. 


involving 


THe Institution of Railway Signal Engineers has estab- 
lished a register of appointments required and vacant for 
engaged in railway signalling and telegraph enginser 
The hon. secretary, Mr. M. G. Tweedie, Great Western 


mer 





ing. 
Railway, 80, Caversham-road, Reading, acts as the 
revistrar. At a meeting of the Institution last week the 


President announced that some appointments had already 
been filled through the register. 

AssociaTEeD with the railway centenary a special exhi- 
bition has been arranged in the Science Museum at South 
Kensington as a supplement to the general railway groups of 
the land transport collection. This supplementary collection 
includes many objects from the collection relating to the 
Stockton and Darlington Railway, together with a number 
of new objects, documents and pictures, bearing on the 
history of railways, which have been lent for the occasion 
by the railway companies and by private contributors. 


Turee of the five escalators at Tottenham Court-road 
Station have been brought into use, and the eight lifts 
dispensed with The space thus set at liberty will be 


devoted to a large booking hall, having an area of 5000 
square feet, which will provide for dealing with an in- 
of 50 per cent. in the 20 million passengers dealt 
with last year. The escalators will carry 24,000 passengers 
an hour, and will shorten the time occupied in interchang- 
ing between the Central London and the Hampstead line. 


crease 


Kight million passengers use that interchange yearly. 
Incidentally, the two escalators in that service are the 
shortest on the system, as they have a rise of only 17ft. 


between the landings 

Tue fact that a signalman was recently found dead at 
his post may create alarm as to whether such an incident 
would not involve the safety of We would, there 
fore, say that with the universal use of the block system, an 


trains. 


event of that character would automatically cause a 
stoppage of traffic No train is allowed to approach a 
signal-box until it has been accepted by the man there. 


Were he ill, no acceptance would be sent, and were no 
signals in reply to further “ offers’’ of the train, 
steps would be taken to learn the reason, and the man’s 
be discovered. Had the unfortunate man 
already accepted a train, he would be unable to intimate 
its arrival, and thereby, again, traffic would be held up 
and very shortly the reason would be revealed. 


sent 


iliness would 


Wuitst a Great Western restaurant car was in the 
West London carriage sidings recently, one of the storage 
cylinders containing gas under the car exploded whilst 
being filled, and a youth who was in the kitchen was killed. 
At the inquest Mr. Evans, manager of the carriage and 
wagon works at Swindon, stated that he had examined the 
burst cylinder, and was of opinion that the explosion was 
not due to flame, but was possibly caused by a defective 
joint in the cylinder. The cylinder had been tested at the 
works in July, and there may then have been a latent 
defect which would only become apparent after some time. 
He said that although there were many thousands of 
these cylinders in use, this was the first defective cylinder 
the company had ever had. Dining cars were completely 
overhauled about every six months. A verdict of Acci- 
dental death was recorded, the jury finding that no blame 
attached to anyone. 


On~ May 13th there was a Cannon-street 
No. 2 box between two arriving passenger trains, which 
caused a departure line to be fouled and into the obstruc- 
tion an outgoing train ran. Whilst the material damage 
done, particularly to the track, was considerable, only 
one passenger complained of injury. That fortunate cir- 
cumstance was due to the light loading of the incoming 
trains. Had the accident occurred in the morning rush 
hours instead of at 5.25 p.m., there could not have been 
other than a serious disaster, as five coaches were exten- 
sively damaged. According to Major Hall's recently 
issued report, the collision was due to the driver of one 
train momentarily thinking he was running on the other 
line and taking the “ clear” signals of that line as his. 
The guard might probably have saved the situation had 
he been looking out for the signals. Major Hall remarks 
that the case was one for automatic train control at the 


collision at 


stop signal. 

AccorpInG to the Board of Trade returns, the value of 
the railway material exported during the first seven months 
of the present year was as follows, the corresponding 





figures for 1924 and 1923 being added in brackets :—Loco- 
motives, £1,922,498 (£1,339,245, £1,762,708); rails, 


£1,172,386 (£1,034,309, £1,417,660); carriages, £889,051 
(£654,282, £651,247); wagons, £2,025,583 (£2,107,560, 
£1,804,209);: wheele and axles, £353,929 (£379,551, 
£593,192); tires and axles, £254,895 (£379,515, £304,851) ; 
chairs and metal sleepers, £487,285 (£842,221, £525,567) ; 
miscellaneous permanent way, £781,382 (£709,127, 
£656,286); total permanent way, £3,139,779 (£3,479, 186, 
£3,680,611). The weight of the rails exported was 
123,036 tons (114,744 tons, 158,271 tons), and of the chairs 
and metal sleepers, 42,603 tons (67,251 tons, 46,732 tons). 
During the month of July alone the value of the locomotiveg 
shipped was £184,286, of which those of the following 
value were shipped to the countries named :—The Argen- 
tine, £102,367; India, £37,060; other countries than the 
Argentine in South America, £15,534; South Africa, 
£13,690; Australia, £1726; Spain, £1326. The rails 
exported in July were worth £178,975, and among the 
countries to which they were shipped were :— New Zealand, 
£36,591; the Argentine, £27,038; India, £20,002; 
Portuguese East Africa, £12,403; South Africa, £7195; 
West Africa, £6972; Australia, £1725; and Straits 

















Settlements, £1176, 


Notes and Memoranda. 


Tue railway bridge over the Murray River at Ehuca, 
Australia, is being strengthened by a process of electric 
welding. The bridge was built in 1878 and is not strong 
enough for modern traffic, so it is being stiffened by the 
addition of extra flanges to the cross girders and the weld- 
ing of riveted joints by the Quasi-arc system. 


Puorocrarus of the army barracks at Fort Leaven- 
worth, Kansas, were recently taken by aeroplane. They 
were developed in the air, dropped to the ground, and 
transmitted by to New York, Chicago, and San 
Francisco within thirty minutes. The test made 
jointly by the American Telephone and Telegraph Com- 
panies and the Army Air Service. 


wire 
was 


Ir is claimed that the fan which has just been installed 
at the Circular Shaft of the Government Areas, Transvaal, 
by Walker Brothers, of Wigan, is the largest in the world. 
It is 30ft. in diameter by 10ft. wide, and when driven at 
125 revolutions per minute delivers 900,000 cubic feet 
of air per minute at 7in. water gauge. It is driven by a 
compound engine of 1425 indicated horse-power. 


A GRAPHIC description is given in the Engineering News- 
Record of a huge landslide which occurred in Wyoming 
last June. The slide was about 14 miles long by } mile 
wide, and the mass of earth and rock fell some 2200ft. 
into the valley of the Gros Ventre River, which has a 
normal summer flow of 1600 sec.-ft. The result of the 
slide was to shut off entirely the flow of the river for twelve 
days and to form a lake over 4 miles long by about 2000ft. 
wide. When, however, the impounded water had risen 
to within 5ft. of the top of the dam, it found an outlet 
through the loose material and has not overtopped the fill. 


Tue New York Edison Company has specially appointed 
a man whose duty is from morning until night to study 
the colour and volume of the flue gases coming from the 
eight stacks of The colour and 
density of the gas emitted from the smokc-stacks is one of 
the best indications of the efficiency with which the boilers 
below are being operated. The moment the flue 
observer notes any undesirable change he closes the switch 


the generating stations. 


gas 


bearing a number corresponding to the number of the 
stack involved. Instantaneously a red light bearing the 
same number flashes in the boiler-room; the engineer jn 
charge quickly inspects his battery of boilers, and within 
a minute two the mixture of air and has 
restored to its proper proportions and perfect combustion 
of the fuc! is again secured. 


or coal been 


Writitnc in the Far Eastern Review, Mr. R. F. Moss 
states that he does not believe that architects will con- 
tinue to design large steel-frame structures in Tokyo. 


They resist earthquakcs very .well when the walls are 
properly designed and built an integral part of the 
structure, but many steel-frame buildings which came 
through the earthquake intact were so damaged by the 
fire that they had to come down. Unless such structures 
are properly fireproofed with concrete, and ne other system 
of fireproofing stood both the earthquake and the fire, 
they will very probably fail. If fireproofed with concrete, 
they are uneconomical when compared with the straight 
reinforced concrete design. The field for structural steel 
in Japan will be limited to buildings which do not require 
fireproofing, and this field will necessarily be comparatively 


as 


narrow. 


MotyspEeNum, when alloyed in varying degrees with 
steel, is a valuable deoxidising agent. High-speed steele 
containing it, investigation into the properties of which 
first took place in 1904, are similar to those containing 
tungsten, but, of course, smaller percentages of molyb- 
denum are necessary, which is claimed as an advantage. 
In the past, however, molybdenum steels have given 
trouble owing to wide differences of behaviour under 
similar heat treatments, irregular quality, seaminess and 
a tendency to crack, all due to impurity in the ferro- 
molybdenum. It claimed in the Edgar Alien News 
that these drawbacks have now been overcome as a result 
of the experience of the war years, but in the opinion of 
many competent metallurgists both in England and 
America commercially successful molybdenum high- 
speed tool steel has not yet been produc ed. 


is 


At the autumn meeting of the Institution of Heating 
and Ventilating Engineers, held at the Caxton Hall on 
October 6th, Mr. E. Ower, of the National Physical 
Laboratory, read a paper on the “ Measurement of Air 
Flow.’ Dealing with manometers, the lecturer described 
and illustrated three types suitable for factory work. For 
all-round usefulness combined with accuracy and ease of 
observation, he advocated the Krell form of inclined tube 
manometer ; the only disadvantage of this instrument was 
that it was not a fundamental standard and required cali- 
bration. Reference was also made to a tilting micro- 
manometer whose calibration could be calculated from a 
knowledge of its dimensions, and to a two-liquid gauge. 
The latter was of value for work where high precision was 
not needed, but greater accuracy was required than could 
be obtained from an ordinary U-tube water gauge ; it was 
capable of giving a magnification of about 10 to 1. 


Writinxc in the correspondence columns of the Elec- 
trician, Professor C. L. Fortescue, of the City and Guilds 
(Engineering) College, says a few instances have been 
reported during the past summer of wireless apparatus 
being destroyed by lightning, but considering the number 
of aerials in use, the damage has been unexpectedly small. 
The extent to which aerials are affected by lightning 
discharge and the results likely to arise therefrom are 
questions of practical importance to all users of wireless 
apparatus, and an attempt being made to collect 
information relative to the actual cases in which aerials 
and apparatus have suffered in this way. Professor 
Fortescue therefore asks anyone and everyone whose 
apparatus has been damaged to forward full particulars 
to him. The information particularly required is (1) the 
date and time of the occurrence, (2) the position and 
approximate dimensions of the aerial, (3) the nature and 
position of the earth connection, (4) a brief description of 
the surroundings, (5) whether the aerial was directly 
earthed or whether either receiving or transmitting 
apparatus was in circuit, (6) the fullest possible description 
of the incident and the nature of the damage done. 
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Miscellanea. 





BELT conveyors are being installed by the Zine Corpora 
tion, Broken Hill, to handle the underground filling, and 
when completed will replace the trucking system 

THE New South Wales State Commission on Electricity, 
the appointment of which was decided upon by the Fuller 
administration early in the present year, has been allowed 
to lapse before making any investigation. 


A sTART has been made the retort house of the 
Australian Shale Oil Corporation, which is to be used in 
connection with the shale beds in the Mersey Valley, 
Tasmania. It is estimated that the deposit will yield 
400,000,000 gallons of oil. 


on 


THE Doncaster Town Council has approved the recom- 
mendation of the Electricity and Tramways Committee 
to promote a Bill in Parliament to enable the Corporation 
to run trolley omnibuses on the Bentley route, in place of 
the existing tramway service. 

Work has been started on the Otaki Dam on the Kiso 
River in Japan, which will be the largest dam in that 
country, and one of the highest in the world. The dam 
will be 300ft. high, will contain 375,000 cubic yards of 
concrete, and provide storage for 73,500 acre-feet of water. 


THE traffic on the Snowdon Mountain Railway has been 
greater this year than ever before. On one day in August, 
no fewer than sixteen trains went to the summit with 1077 
passengers, and these figures were almost equalled on other 
days in the same month. More than 60,000 people went 
up Snowdon by rail this year. 


Tue Secretary of the Department of Scientific and 
Industrial Research announces that Dr. George Christopher 
Clayton and Professor Henry Cort Harold Carpenter have 
been appointed by Order of Council, dated September 16th, 
1925, to be members of the Advisory Council to the Com 
mittee of the Privy Council for Scientific and Industrial 
Research. 

Tue erection of first factory in Latvia 
progressing, and it is expected that it will be completed 
the end of this year, reports the Latvian Consul 
General in London. The necessary machinery will be 
installed next spring, and the production of sugar will start 
in the autumn. The plant is intended for the handling of 
500 tons of sugar beet daily, to yield about 65 tons of sugar. 


A LARGE site has, according to the Jronmonger, been 
secured in East Cleveland, in the vicinity of the Skinnin- 
grove Ironworks of Pease and Partners, Ltd., by Tarmac, 
Ltd., for new works and plant, which will be ready within 
twelve months, and will utilise the slag products from the 
blast-furnaces at the ironworks. The new venture will 
have a productive capacity of about 200,000 tons of Tarmac 
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by 


per year. 

HoweEVER poor the acoustics of the House of Lords may 
have been in the past, states the Wireless World, its illus 
trious members can no longer plead difficulty of hearing. 
Three microphones are now in position— two on the table 
and a third facing the Woolsack—and the Lords’ benches 
are furnished with twenty single headphones on handles. 
The reporters in the Press Gallery will enjoy the use of 
the ordinary double headphones. Amplifiers are con- 
cealed in the bas»ment. 


Tue Conference of the International Union for the 
Protection of Industrial Property began its sittings at the 
Hague on October 8th. The British delegation as finally 
constituted will be:—Delegates: Sir H. Llewellyn 
Smith, G.C.B., Sir A. Balfour, K.B.E., and Mr. A. J. 
Martin. Deputy delegates: Sir W. Clare Lees, O.B.E.., 
and Mr. H. A. Gill, President of the Chartered Institute of 
Patent Agents. Mr. William Temple-Franks, C.B., who 
was originally appointed a delegate, will be unable to 
attend. 


THe motor ship Danmark, which was recently launched 
from the yard of Burmeister and Wain, Copenhagen, will 
have the distinction of being the longest ship in the service 
of the East Asiatic Company. She is 480ft. long and is 
designed to have about 12,000 tone deadweight carrying 
capacity. The East Asiatic Company was the pioncer 
firm to introduce motor vessels, and its first ships were the 
Selandia and Jutlandia. Practically the whole of the ships 
of the fleet are engined with Burmeister and Wain marine 
oil engines. 

Tue British Minister at Berne reports that, according 
to the Schweizerische Industrie-Zeitung, proposals have 
been put forward by various technical and scientific 
associations in Switzerland for the erection of a research 
Institute for Hydraulics at the Federal Technical College 
at Zirich, the total of which would amount to 
1,150,000f. One-half of this amount would be covered by 
free subscriptions from power companies and adminis 
trations, and several cantonal governments have already 
promised to grant subsidies. 


cost 


TxHE extent and value of the mineral deposits in the 
Arctic regions are to form part of the subjects of investige 
tion by an expedition now en route there. Professor Weeks 
a graduate of Acadia and Yale Universities, is in the party, 
representing the Geological Survey of Canada, and his, 
examination will cover territory that hitherto has not been 
investigated. He has full geological equipment and outfit. 
The presence of minerals is well established, the only 
question being whether they are available to such an extent 
as would make operations economically feasible. 


From the beginning of November all broadcasting 
stations north of Leeds will be linked up by land line to 
Leeds instead of to London. Between London and Leeds 
four special lines have been set apart by the Post Office 
for the use of the British Broadcasting Company. Gener 
ally speaking, states the Wireless World, only one will be 
wanted, but spares are provided for alternative pro 
grammes, control purposes and emergency use. The 
arrangements at Leeds to send out the programmes or 
items to northern stations will be much more automatic 
than they have been from London. Instead of the engi- 
neers in the London control room feeding other stations, 
the stations depending on Leeds will help themselves, as 
it were. The distant station will make its own connection 
to Leeds by the manipulation of a single plug, which will 
also control the necessary amplifying apparatus, 
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DELAWARE & HUDSON RATLROAD—TWO-CYLINDER COMPOUND ENGINE 


(For description see page 370) 














FIG. 2—GENERAL VIEW OF THE LOCOMOTIVE “HORATIO ALLEN” 














FIG. 3-THE BOILER UNDER CONSTRUCTION 








FIG.4 THE BOILER COMPLETED AND READY FOR ITS 
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AGENTS ABROAD FOR THE SALE OF 


Che Engineer 


BUENOS AIRES.—Mrronety’s Boox Store, 576, Cangallo. 
CHINA.—KELtty anp Watsa, Limited, Shanghai and Hong 
Kong. 
EGYPT.—Carro Express Acrency, near Shepheard’s 
Cairo. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 
CHAPELOT AND Cre., 136, Bld. St. Germain, Paris. 


BELGIUM.—W. H. Sarru anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 


Hotel 


INDIA.—A, IL. Compripas anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay; Tuacker, Spink anv Co., 
Calcutta, 

ITALY.—M+ ection! anv Stain, 307, Corso, Rome; Fraterz.i 
Treves, Corso Umbarto 1, 174, Rome; FrRrate.ii 


Bocca, Rome; Unaico Hoerrtt, Milan. 
Tokyo and Yokohama. 
Limited, 7, Sea-street 





JAPAN.—Marvuzewn Co., } 

, . | 

AFRICA.—Wsa. Dawson anv Sons, 

(Box 49), Capetown. 

C. Juta anp Co., Johannesburg, East London, and | 

Grahamstown. | 

ce | 

AUSTRALIA.—Gorpon anv Gorton, Limited, Melbourne, | 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MuLiLEN, Melbourne. 

Gresham-street, Adelaide. | 


CANADA.—Dawson, W., 
street East, Toronto. 
Gorpown anp Gorca, Limited, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. | 
Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON, 
|} AMAICA, 
NEW ZEALAND.—Gorpow anv Gorcn, Limited, Wellington 
and Christchurch; Urron anp Co., Auckland; J 


ATKINSON AND Co., 


anp Sons, Limited, 87, Queen- 


WisaYarRTNA AND Co., Colombo. 


EpvucationaL Suppry Co., Kingston. 
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Farm Engineering. 


Tue changes that are taking place in farming 
methods are bringing agriculture into continuously 
closer association with engineering. The old 
methods were good enough when labour was cheap 
and abundant, but in these days the farmer is con- 
fronted with the problem of producing more with 
searcely any labour at all. In France there was, 
before the war, an ample supply of migratory labour 
which travelled all over the grain-growing areas 
and reaped the cern more cheaply than could be 
done by the farmer with machines. At that time 
agriculture stood far above the manufacturing 
industries in importance. Since the great cataclysm 


| efforts on the Continent have been centred upon 


developing manufacturing industries with a view 
of making each country, as far as possible, self- 
supporting. By the offer of higher wages and fewer 
working hours, a huge population has been drawn 
from the country into the industrial centres, and 
in France particularly, the country is now so far 
| depleted of hands that the farmer has often the 
greatest difficulty in carrying on his operations. 
| If the present state of things should continue it 
will be less a question of developing agriculture than 
The problem 
to be solved is therefore obviously to get the men 
back to the land or to enable the farmer to dispense 
with labour as much as possible. In both cases it 
has been found necessary to call in the aid of the 
engineer. He is looked upon as the power which 
is to galvanise agriculture into renewed activity. 
Like every other industry, the prosperity of farm- 
ing must be based upon increasing production and 
lower costs, for it is only by such means that the 
cost of foodstuffs can be reduced, and when these 
are cheapened living costs generally will fall to the 
same level. This is regarded as the keynote of 
national prosperity. With the idea that agricul- 
ture must be industrialised and organised upon a 
scientific basis, special schools have been estab- 
lished for the training of engineers to look after 
the management of farms. The idea was first to 
render rural life more attractive and then to get 
the best results out of the labour available with the 
aid of a complete mechanical farm equipment. 
As those who have worked in towns will rarely go 
back to the drudgery of farm life, it was proposed 
to replace farm hands with men sufficiently trained 
in the use and maintenance of machinery. They 
would be offered higher wages and conditions of 
living more adapted to their new status. In a 
word, the country must compete for labour with 
the towns. As with most other projects launched 
under Government auspices and with official 
support, the scheme to industrialise agriculture 


365 =i 
| power and comfortable living conditions were to 





was pushed forward vigorously. It was affiliated 
with the national electrification scheme, which was 
to supply all the power needed on the farm and 
add to the attractiveness of rural existence. Cheap 


| put more land under cultivation and bring down 
the prices of agricultural products. 

To what extent this vast project may succeed 
may be estimated from the annual demonstrations 
organised by a committee appointed by the French 
Minister of Agriculture, which were held at Buc, 
near Versailles, last week. The demonstrations 
were confined mainly to mechanical tillage, which 
the Government is seeking to popularise by a pro 
paganda that probably defeats its aims by pro 
mising more than the tractors can perform. Of 
the considerable number of tractors and motor 
ploughs surrendered by the Germans after the 
Armistice, and of the hundreds of tractors pur 
chased from the United States, only a compara- 
tively few have been in service. They were offered 
to farmers at very low prices, and in some cases 
were practically given away. Finally, it was sought 
to dispose of them in the Colonies, but there they 
met with hardly better success. The whole problem 
lies in reducing the cost of cultivating the Jand, 
and this has not yet been done by the types of 
tractors so far offered to the farmer. Each year 
the Government has been endeavouring to infuse 
some vigour into the movement, but at each suc- 
ceeding demonstration there has been a waning of 
public interest. From the recent Buc meeting 
several French tractor builders were absent, prob- 
ably because they have ceased to construct such 
machines, and not a single novelty was shown 
If the prevailing types of tractors have failed to 
meet with the success that was expected of them, 
it does not follow that their failure is definite. It 
is merely that French farmers have been unable to 
make tractors pay. In this case the tractor has to 
compete with the cheapest form of power available 
In France oxen are extensively employed for haul- 
age, and as they work on the farm for three or four 
years before being fattened and sold, the actual 
cost of traction is exceedingly low. There are dis- 
advantages slowness of working which would 
justify the use of the tractor if the higher cost were 
covered by the economy of time. The margin 
allowable depends upon local conditions, and in few 
cases is it sufficient to meet the cost of running 
tractors at the high prices paid for liquid fuels. The 
tractor propaganda has therefore had to be saved 
from collapse by an active movement in favour of 
cheaper fuels for internal combustion engines. This 
was again one of the features of the Buc meeting. 
Researches have been carried out with charac- 
teristic thoroughness by various Committees 
which have now been replaced by a single body 
known as the Office National des Combustibles 
Liquides. It comprises all the leading authorities 
identified with the liquid fuel problem, and _ its 
object is to centralise experiment and research 
The work far done is of a highly interesting 
character, and gives promise of practical results 
in the future, but while peat oils have not got 
beyond the laboratory stage, and synthetic alcohol 
is beginning to be produced commercially from coke 
oven gases, the only process for which extensive 
claims are made is the catalytic production of 
petrol from vegetable oils. The process of Pro- 
fessor Maihle is now being worked commercially, 
and it is claimed that colonial products are capable 
of producing, by the catalytic treatment, all the 
liquid fuels that may be needed. This, of course, 
depends upon the cost of the oils. It is affirmed 
that by a suitable organisation palm oil and oil 
from ground-nuts can be obtained in practically 
unlimited quantities at very low cost ; but, unfor- 
tunately, the African colonies from which this 
reserve of oil is to be obtained have a particularly 
sparse population, and the natives are not dis- 
tinguished by any desire to do more than is neces- 
sary to provide for their own primitive needs. At 
present the cost of vegetable oils on the African 
coast is prohibitive for the purpose of petrol pro- 
duction. - It cannot be lowered except with the 
aid of a much denser population than at present 
exists. It appears therefore unlikely that the 
tractor fuel problem will be solved by the use of 
petrol produced from vegetable oils in the African 
colonies. 

After taking into account the various sources of 
motive power it would appear that suction gas 
plants using charcoal and small wood as a fuel 
offer the only immediate and practical solution for 
the tractor, while the national electrification scheme 
may do something to bring down farming costs 
Suction gas seems to have been given an official 








impetus in France almost as a last resource. The 
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designing of suitable plants has been encouraged, 
and a number of equipments are giving quite satis- 
factory results. It is easy to imagine that these 
plantscould be made to solve completely the problem 
of cheap motor traction if only users could be 
always assured of obtaining plenty of charcoal at 
former prices. Naturally, when there appeared to 
be a demand for charcoal prices went up. Then 
official enterprise organised trials of portable car- 
bonising apparatus which were intended to make 
charcoal out of brushwood, the supplies of which 
would be constantly renewed. So far the plants 
do not fulfil the conditions of portability required 
of them, and suitable apparatus has still to be put 
upon the market. Until this is done there can be 
no cheap charcoal, and unless it is very cheap it 
cannot balance in cost the lower efficiency of engines 
running on suction gas, as well as the additional 
maintenance. As a commercial proposition the 
fate of the suction gas tractor is still in the balance. 
All the efforts at cheapening motor fuels were only 
encouraged when doubts began to be entertained 
concerning the future of electrical farming. The 
national electrification scheme was based upon the 
assumption that by an organisation of electrical 
production it would be possible to distribute current 
practically all over the country, and that the farm- 
ing communities would be supplied with electricity 
at very low prices. Where the conditions are favour- 
able a great many farms are equipped electrically, 
and the movement is growing, but in a general way 
it is found that the cost of distribution is very 
much higher than had been anticipated, and it is 
impossible to make a distinction between agricul- 
tural and industrial consumers when fixing the 
price of current. The former enthusiasm has con- 
sequently given way to a prudent inquiry into prob- 
able costs. It will be seen, therefore, that in all 
these efforts to bring down farming costs there is 
at present no actual evidence of any one solution 
giving positive results. This does not mean that 
such results are not likely to be attained. It would 
be surprising if such a complicated problem were 
solved in so short a time. Its urgency is shown 
by the way in which it is being dealt with from 
every standpoint, and there is no doubt that 
amongst the many proposals to cheapen agricul- 
tural operations, some at least will be worked out 
to a satisfactory issue. This is the task of the new 
category of engineers, who, on the Continent, will 
have the handling of the farm installation and 
equipment. Suggestions have even been made to 
install runways between different parts of the farm. 
It appears highly probable that the future equip- 
ment of the farm will be partly electrical and partly 
mechanical, but to what extent will depend upon 
the size and character of the farm. It is becoming 
increasingly obvious that it will be difficult to 
work big farms satisfactorily in the future without 
an engineering equipment and organisation. 


Rational Calorific Values. 


ALTHOUGH there is a very general tendency to 
adopt the gross calorific value of fuels in preference 
to the net value for practical test calculations, it 
would appear that opinion on the subject has been 
swayed primarily by considerations of expediency 
and convenience rather than by strict scientific 
logic. Admittedly the gross value is much easier 
to determine than the net, for in general the 
determination of the net value requires a know- 
ledge of the chemical composition of the fuel in 
order to arrive at the amount of water formed by 
the combustion of the fuel. On, too, what may be 
called commercial grounds expediency seems to 
favour the use of the gross value. The adoption 
of the net value acts in the direction of increasing 
the alleged efficiency of the engine or plant using 
the fuel, and therefore carries with it a suggestion 
of bolstering up a weak case. James Watt deliber- 
ately fixed the number of foot-pounds per minute 
in his unit of power at something higher than his 
experience taught him that horses could perform 
in order to avoid disappointment and complaints 
on the part of his customers. So, too, commercial 
sagacity would appear to be on the side of those 
who advocate the use of gross calorific values. 
In scientific matters, however, convenience and 
commercial consideratigns ought not to take pre- 
cedence of truth and reason. It is fortunate, 
therefore, that when the question of gross versus 
net calorific value is examined in a scientific spirit 
strong grounds can be found favouring the use of 
the gross value as rational and characterising the 
net value as illogical in an important respect. The 
definition of calorific value, and established features 
of the method and apparatus commonly employed 
for its determination, really conspire together to 
leave us with very little choice in the matter, 





By definition the calorific value of a fuel is the 
heat evolved by the complete combustion of unit 
weight or unit volume of the substance. In prac- 
tice the heat evolved is measured by transferring 
it to a known weight of water and noting the rise 
of temperature suffered by such water as a conse- 
quence of the transfer. In some instances it will 
be found that the calorific value of a fuel is defined 
as the number of pounds of water which the heat 
liberated by unit weight or volume of the fuel will 
raise through one degree Fahrenheit. Such a 
definition is bad, because it confuses the abstract 
conception of the quantity defined with the means 
to be employed for the evaluation of the quantity. 
In order to confine the argument let us assume that 
the test is conducted in a calorimeter of the Mahler 
bomb type ; that is to say, that the calorific value 
is to be determined by the complete combustion 
of a known weight of the fuel inside a closed vessel 
originally containing sufficient oxygen to secure 
the complete oxidation of all the oxidisable 
elements of the fuel. When the combustion is 
finished the contents of the calorimeter consist 
of products and residuals. The calorific value of 
the fuel sample is equal to the heat contained in 
these products and residuals at the moment during 
the test when they attain their maximum tempera- 
ture and before any heat losses occur. The heat 
in the products might be measured or calculated, 
but either way it is to be taken as the heat given 
off by the products in cooling from the maximum 
temperature attained down to some basis tempera- 
ture. No basis temperature is specified in the 
definition, but the practical method of conducting 
the test implicitly establishes it as the maximum 
temperature reached by the jacket water surround- 
ing the bomb ; that is to say, at some point more 
or less indefinite, but rarely more than two or three 
degrees above the room temperature. The heat 
transferred to the jacket water is determined by 
multiplying its weight—plus the water equivalent 
of the calorimeter—by the temperature rise 
suffered by the water. Strictly the quantity so 
arrived at represents the heat that would be given 
out by the water in cooling from its maximum to 
its original temperature without receiving any 
fresh additions of heat—as from the products 
inside the calorimeter—during the cooling process. 
At the instant when the jacket water attains its 
maximum temperature efflux of heat from the 
inside to the outside of the calorimeter ceases. 
The heat gradient through the calorimeter is 
therefore substantially zero, and accordingly the 
temperature of the products must be practically 
that of the jacket water. The heat transferred 
to the jacket water and there measured is therefore 
the heat given out by the products in cooling from 
the maximum temperature of combustion down to 
the maximum temperature reached by the water, 
which is thereby established as the basis tempera- 
ture of the test. It is obvious then that the practice 
of fuel calorimetry being as it is, the basis tempera- 
ture for our heat calculations is not open to unre- 
stricted choice, but is fixed for us at a few degrees 
above the prevailing room temperature. It is so 
whether we are seeking to determine the gross or 
the net calorific value. The gross value is rational 
because when the products cool down to the basis 
temperature the water formed by the combustion 
must condense and give out its latent heat. On 
the contrary, the net value is irrational because by 
the deduction of the latent heat of the water it is 
definitely implied not only that the basis tempera- 
ture is open to choice, but that it can be fixed at 
one value, namely, 100 deg. Cent., for the water 
constituent of the products and at quite a different 
value, namely, a few degrees above the room tem- 
perature, for all the other constituents. The net 
value would be rationalised if we arranged the con- 
ditions of the test in such a way that the maximum 
temperature of the jacket water was just over 
100 deg. Cent. Without precautions to prevent 
the evaporation of the jacket water these conditions 
would involve the certainty of grave inaccuracy 
in the determination of the desired quantity. 


It is difficult to find any reason, beyond the some- 
what mercenary one already indicated, why the 
conception of net calorific value should ever have 
been introduced. The common argument. in its 
favour is most unconvincing. It is held that the 
products of combustion of a fuel are always passed 
off at a temperature that is too high to permit the 
water formed by the combustion to condense, and 
therefore that the engine or plant is entitled to be 
credited with the increased efficiency which the 
use of the net value gives it. The fact, however, 
that the engine or plant cannot usefully employ 
the products by taking them down below the con- 
densing point of water would seem clearly to be a 





factor in its disfavour and should therefore be 
recognised in the figure assigned for its efficiency. 
The escape of the products with the water contents 
uncondensed is not the consequence of an inflexible 
law of Nature over which we have no control, but 
results from the imperfection of our own arrange. 
ments. The use of the net calorific value is not 
only illogical, but leads to unnecessary complica. 
tion in dealing with questions of thermal efficiency. 
If it is used it is necessary, in order to be consistent, 
to deduct from the estimate of the heat in the 
exhaust or waste gases an amount representing the 
latent heat of their intrinsic water content. Should 
such deduction not be made the difference between 
the estimated heat available and the estimated heat 
rejected will fail to represent the amount of heat 
usefully applied. If the deduction is made it will 
merely cancel the deduction in the calorific value 
test and the figure arrived at for the amount of heat 
usefully applied will be precisely the same as that 
given by the gross calorific value and the gross 
heat rejected. Commercial expediency, experi- 
mental convenience, and scientific logic are thus 
entirely on the side of gross calorific values. Net 
values are misleading, give rise to much unnecessary 
complexity in their determination, and contain a1 
irrational element of a fundamental nature 
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Price 12.50 marks. 


Bau und Betrieb 
Kleinbessemereien. 
W. Knapp. 1925. 

THE Bessemer process has not hitherto had a book 
wholly devoted to it, although it has, of course, an 
extensive literature shared with, for the most part, the 
open-hearth process, and has been dealt with in many 
technological papers and periodicals. The present 
modest volume supplies therefore a want, although 
as far as this country is concerned, it can hardly be 
described as “ long-felt.”” Herr Hermanns’ book i: 
@ companion volume to his work on ‘ Open-hearth 
Practice,” which has been translated into English, 
and was published late last year. The Bessemer 
process—a term to which the author objects, in 
favour of the phrase side-blown, when applied to 
small converters—is steadily losing ground in this 
country, and its basic variant is, to all intents and 
purposes, moribund. The book will not therefore 
appeal very strongly to British readers, the bulk 
of it being devoted to basic practice. These sections 
are, however, well and thoroughly described, an«d 
the general arrangement of the matter is clear and 
informative. Both cupola melting and mixer metal 
practice are described and the technology of the 
“blow ” dealt with, both in its chemical and in it» 
thermal aspects. It is to be regretted that the section 
most likely to appeal to home readers, namely, that 
devoted to small Bessemer converters, is very inade- 
quate, the more so as these types are still employed in 
foundry work, and the Tropenas, the Clapp-Griffiths, 
and the Robert linger with us yet. A more serious 
omission is that there is no reference to the Duplex 
process, which is still employed both in Germany and 
in the United States, and has advocates in our own 
country. A really good book on Bessemer practice 
in all its applications has, it would appear, yet to be 
written, although, so far as English readers are con- 
cerned, it may be doubted whether the task would be 
worth undertaking. 
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Obituary. 


CAPTAIN H. RIALL SANKEY. 


Ir is frequently little more than a generous platitude 
to say of those who have just died that it will be 
difficult to replace them in the profession to which 
they belonged, but of Captain Sankey, whose death 
occurred suddenly in the early morning of October 
$rd, it is a statement of simple fact. For many years 
he took such a leading part in the work of the two 
great engineering was the chairman of 
so many committees, and was the inspiring force in 
so many of their activities that he must inevitably 
leave a gap which cannot be readily and at once 
made good. Moreover, the character of his mind 
fitted him peculiarly for the positions he filled so 
admirably. To say that he was orderly-minded would 
be, perhaps, to give a wrong impression, for the 
term seems to imply a good measure of narrowness 
Captain Sankey’s 
hamper his 


institutions, 


and of addiction to strict routine. 
of mind certainly did not 
energies ; it was an assistance to him, not a hindrance. 
We may suppose that his early career in the Army, 


orderliness 


and subsequently his work with Willans, when he 
was originating workshop methods which were new 
in their day, but are now common- 
place, led to the development of 
precision. He was never happier 
than when he was working out a 


schedule for engine trials, 
or formulating rules, or struggling 
with the problems of precise scien- 
tific nomenclature. His happiness 
on those occasions showed itself in 


revising 


the humour he was always ready to 
see even in the most serious occupa 


tions. He took a real delight in his 
work and would frequently illu- 
minate some difficult proposition 
with an appropriate jest. His 


energies were inexhaustible, and he 
leaves behind him a record of useful 
work well done that few can exceed. 

Matthew Phineas Henry Riall 
Sankey was the son of General W. 
Sankey, C.B., and born at 
Nenagh, Co. Tipperary, on Novem- 
9th, 1853. He his 
early education in Switzerland and 
s ibsequently passed through Wool- 
and Chatham, his 
commission in the Royal Engineers 


was 


ber received 


wich securing 


in 1873. He remained in the Army 
until 1889, when he joined the 
board of Willans and Robinson, 
Ltd., and his mechanical engineer 


ing career began. During his term 
nstruction at the School of Mili- 
tary Engineering at Chatham he 
was lent by the War Office to assist 
the Brake 
rrials which took place between 
Newark and Thurgaton, on the 
Lincoln branch of the Midland Rail- 
in June, 1875. Subsequently, 


he was engaged in the office of the 


of 


at famous Continuous 


way, 


late Mr. Edward Woods on calcula 
tions connected with those trials. 
From 1876 to 1882 he was em- 
ployed, in succession, at the War 


Office (Designs Branch—Barracks) ; 
in charge of the Royal 
Drawing-oftice at Manchester, where 


Engineet 


he had sixteen draughtsmen unde 
him; at Gibraltar in charge of the 
Military Telegraphs and Signal 


Station ; and as Instructor in Fortifi- 
cation and Geometrical Drawing at the Royal Military 
College at Kingston, Canada, which had just been 
started. Not content with the strenuous work entailed 
by that position, he initiated additional courses of 
instruction in fortification, &c., which considerably 
raised the standard of efficiency among the students. 
In 1882 he was recalled from Canada to take up duties 
the Ordnance Survey, Southampton. Here he 
oon came into touch with a technical problem which 
eventually led to a complete change of vocation. For 
the duplication of engraved plates the electrolytic 
process discovered in 1839 by Spencer and Jordan 
was in use at Southampton, the Smee cell being used 
» provide the necessary current. An Elmore low- 
voltage dynamo was already at the Ordnance Survey, 
where the makers had ex} erimented with it unsuccess- 


a 


1 


fully. Nevertheless, the War Office bought it, and 
Lieutenant Sankey was directed to continue the 
tests. His problem was to find an engine which 


would drive the dynamo steadily enough to produce 
4 constant current, and he decided that the high-speed 
type would be best for the purpose. He had a list of 
makers, and the last name it was Willans and 
Robinson, whose works were then at Thames Ditton ; 
thither he went and eventually purchased a Willans 
three-throw engine—not the famous “ central valve ” 
engine It was through the 
uurchase of this little 6 horse-power high-speed 
engine that Captain Sankey meade the acquaintance 
of Mr. Willans, whom he joined in 1889. 


on 


and achieved success. 


He used to tell a good story about his first duty in 





his new position. It was to entertain a party of 
American civil engineers, one of whom had just been 
through the works at Crewe. Sankey asked him if 
he had met Mr. Webb, and he replied, “ Yes, sir, 
Mr. Webb is a fine man, but I could not make up my 
mind whether God Almighty had made Mr. Webb 
or Mr. Webb, God Almighty!’ His main occupation 
in those days was superintendence of the outside 
department of the firm, and he saw, as he would say 
himself, all the fun that was going on, and plenty of it 
there was, for electric lighting was in its infancy and 
difficulties daily. A few days after 
joining Willans and Robinson he was called to report 
upon the failure of a 200 horse-power engine at White- 
hall Court, which had been wrecked by water in the 
cylinders and steam pipes. But the breakage of crank 
shafts was the principal trouble with the Willans engine 
in those days. As the result of elaborate calculations 
Sankey, who was a very good mathematician, found 
that the strength of a Willans shaft should be double 
that of a double-acting engine shaft, because, as he 
put it himself in an address to the Chelmsford Engi- 
“the engine being single-acting, 
80 to speak, double-acting, or, 
there was reversal of stress.’’ After 
the stronger crank-shaft trouble 


He told the 


arose almost 


neering Society, 
the crank shaft 
in other words, 
he had introduced 
practically ceased. 


was, 


on same occasion 





CAPTAIN H. RIALL SANKEY 


how difficulty with a vacuum in a barometric con- 
denser was overcome. The story is worth quoting. 
“The condensing water was supplied at the top of 
the barometric water column through a conical valve 
which made a sort of balloon of water, and it suddenly 
struck me that this balloon prevented the air from 
getting in and mingling with the descending column 
of water, so that it would accumulate and prevent a 
vacuum from maintained. The suction pipe 
of the air pump drew from the space outside the 
balloon, and I therefore arranged to extend this pipe 
so as to pierce the balloon and to draw from the space 
inside.”” That being done, the vacuum was obtained, 
and soon afterwards it was found that the air pump was 
unnecessary, as the air was entrained by the water which 
descended more quickly than the bubbles could rise. 

In 1892 Willans was killed in an accident and the 
design of the engines, and later of the turbines built 
by the firm, fell upon Captain Sankey. He also under- 
took the selection of the site and the lay-out of the 
Rugby Works, which were completed in 1897-8 and 
remain to this day a model in their kind. He also 
edited Mr. Willans’ posthumous works on “ Steam 
Engine Trials.” 

In 1904 he severed his connection with Messrs. 
Willans and Robinson in order to take up work as a 
consulting engineer in London, latterly in partnership 
with his son. The firm specialised in matters con- 
nected with heat engines of every description, on 
which Captain Sankey was an acknowledged authority. 
In 1909 he joined the boards of Marconi’s Wireless 


being 


Telegraph Company, Ltd., and of the Marconi Inter- 
national Marine Communication Company, Ltd., 
which positions he retained till the time of his death. 
He was also consulting engineer to these companies. 
and was a director of the Spanish and General 


Corporation, Ltd., the Wireless Press, Ltd., the 
Marconi International Code Company, Ltd., the 
Relay Automatic Telephone Company, Ltd., the 
British Niclausse Boiler Company, Ltd., and of 
Eastwoods, Ltd. He translated from the German 
Professor Ritter’s book on “ Bridges and Roofs,”’ 


and himself wrote a book on “ The Energy Chart and 
its Practical Application to Reciprocating Steam 
Engines.”” Part IV. of Rimmington’s “ Building 
Construction,”’ although published anonymously, was 
also from his pen. 

Of the work which Captain Sankey did for and in 
connection with the numerous engineering and 
scientific societies and institutions with which he 
was connected much might be written. Indeed, it 
was wonderful, seeing the busy life which he led, that 
he could devote so much time to them. He was a 
constant attendant at their meetings and a valuable 
contributor to their proceedings. Perhaps of all the 
bodies to which he belonged, he was most attached 
to the Institution of Mechanical Engineers, of which 
he member in 1894, was a Member 
Council from 1910 to 1919, was 
made a Vice-President in 1919, and 
was President during the session 
1920-21. For paper entitled 
“Governing of Steam Engines by 
Throttling and by Variable Expan- 


became a of 


a 


sion,’ which he read in 1895, he 
was, six years later, in 1901, 
awarded a Willans Premium. That 
was the first occasion on which 
that award was given by the 
Institution. Other contributions 
which he made to the ‘“ Mech- 
anicals *’ were :—A paper on “* Heat 
Treatment Experiments with 
Chrome Vanadium Steel,”’ delivered 
in 1904 ; a memorandum on “ Heat 
in Gas Engine Cylinders,” pre- 
sented in 1906; Appendix II. to 
@ paper on “Impact Testing,” 
1908; and a paper on “ Com- 
parison of the Tensile, Impact - 
Tensile, and Repeated-Bending 
Methods of Testing Steel.’ He 


also had the distinction of being 
invited to deliver the ‘* Thomas 
Hawksley’ Lecture in 1917, 
choosing for his subject * Heat 
Engines.”’ In the course of this 
paper he remarked that both gas 
and oil engines had reached their 
limit, but that the steam turbine 
could be built in much larger units 
than had then been attempted. 
Therefore, notwithstanding the con- 
siderably higher heat economy of 
ges and oil engines as compared 
with the steam turbine, the latter 
would hold the field for large units 
for land and marine purposes until 
a satisfactory gas turbine had been 
evolved. The real object to keep 
in view should be, he continued, 
the utilisation of the world’s fuel 
supplies oil, and peat to 
the best all-round advantage, and 
to that end increasing attention 
must be paid to the recovery of fuel 
by -products. It might be expected 
that, in the future, coal and peat 
would be gasified in producers of 
such a character as to recover the 
maximum amount of by-products, and that the result- 
ing gas would be used for generating electric power. 
Generally, the monetary value of the by-products was 
greater than that of the heat-producing element of 
the fuel; hence, when they had been separated, it 
might be said that the cost of the fuel was negligible. 
In fact, the gas itself would be the by-product. From 
this it followed that the small percentage of econo- 
mical gain in the gas turbine, could it be built, would 
be largely reduced in value. ‘We were,” he added, 
‘“‘ therefore justified in coming to the conclusion that 
the gas resulting from the separation of the by- 
products would be used under boilers for generating 
steam for driving large turbo-generators.’"” Such a 
pronouncement, coming from a man of Captain 
Sankey’s knowledge and achievements, carries con 

siderable weight. 

We refer to Captain Sankey’s Presidential Address 
before the *“*‘ Mechanicals *’ later in this memoir, but 
may here say that in addition to interesting himself 
deeply with the meetings of the Institution, Ife 
devoted much time to serving on various committees 
appointed by that body. Chief among these, per- 
haps, was the Steam Nozzles Research Committee, of 
which he was chairman; the Hardness Tests Research 
Committee and the Marine Oil Engines Trials Com- 


coal, 


mittee, of both of which he was a most valued 
member, must also be mentioned. 
Of the Institution of Civil Engineers, Captain 


Sankey became a member in 1895, a year after he 
joined the “ Mechanicals."" For some years before 
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his death he had served on the Council, and early this 
year he was chosen a Vice-President to take office at 
the commencement of the forthcoming session. Had 
he lived, therefore, he would, in the ordinary course, 
have become President and have thus shared the 
clistinetion attained to by few of being President of 
both our leading engineering societies. He was as 
assiduous in his attendance at thé meetings of the 
* Civils” as he was at those of the ‘* Mechanicals,”’ 





and made many valuable contribtitions to the “ Pro- | 


ceedings,” 
For his paper on 
Engines * 
Telford Premium. For another, entitled ‘* The 
Strength of Shafts Subject to Small Forces Rhyth- 


‘The Thermal Efficiency of Steam 


mically Applied,” which he presented in conjunction | 


with two others, he received a George Stephenson 
Medal. Other papers which he read * The 
Decimal Systems in Engineering Measurements,” 
and an “ Introductory Note to the Report of the 
on the Thermal Efficiency of 
Engines.” The leading feature of his connection 
with the * Civils ’°—beyond his being chosen a Vice- 
Presjdent—wes the fact that he was selected to 
deliver the James Forrest Lecture this vear, his sub- 
* Heavy Oil Engines : 
Relating to Large Engines of the 
ignition Type.” This paper contained a most com- 
prehensive review of the development of engines of 
the class dealt with, and it concluded by stating that 
the outstanding question of the present day was the 
need of the merchant marine of a low-speed engine of 


were 


Committee 


ject being 


Questions Self- 


as well as taking part in many discussions. | 


he was awarded a Telford Medal and a} 


| standing feature this year. 


| 
| 


Steam 
|} in the United States have been producing 


| 


| 


Some Outstanding | 


much greater power than is at present possible and | 


of a lighter weight per horse-power. 


Before that | 


question can be answered, he concluded, there were | 


may subsidiary problems which would have to be 
satisfactorily solved. 

Captain Sankey served on several of the committees 
of the * Civils,’ and was an excellent Chairman of 
the Heat Engines Trials Joint Committee, on which 
he represented that Institution. 

Of the Institution of Electrical Engineers he had 
hecome a member many years before joining either 
the “Civils”? or the ‘** Mechanicals,”’ having entered 
in 1885. He, however, never served in any office, 
though he earned a Paris Electrical Exhibition Pre- 
mium and a Fahie Premium for papers. The latter 
was awarded in 1885 for a paper on “ Some Experi- 
ments in Electrotyping with a 
Machine, Carried Out at the Ordnance Survey Office, 
Southampton,” while the former, awarded in 
was for a paper entitled “‘ A Problem relating to the 
Electrolytic Deposition of Copper.” Both awards 
were for descriptions of his work at the Ordnance 
Survey Office, to which reference was made earlier. 

In addition to the three Institutions already men- 
tioned, Captain Sankey was a member of the Iron 
and Steel Institute, of the Institution of Naval 
Architects, and of the Institution of Gas Engineers. 
He was also a member of the American Society of 
Mechanical Engineers, and a member for several years 
of the Governing Board of the National Physical 
Laboratory, a member of several sub-committees 
of the British Engineering Standards Association and 
a member of the Wireless Telegraphy and Caseous 
Explosions Committees of the British Association. 


During the war Captain Sankey was honorary 





Dynamo-electric | 


L886, | 


Engineering Adviser to the Director of Fortifications | 


and Works, and in that capacity was privileged to 
perform services of great value to his country. The 
true extent of those services will, perhaps, never be 
fully made public, but as showing the widely different 
branches of engineering with which he was officially 
connected during the period of hostilities we would 
make reference to the Presidential Address which he 
delivered before the Institution of Mechanical Engi- 
neers in October, 1920. In that address he shows that 
he was concerned, among other things, with the repair 
of machinery used by the Royal Artillery, the Royal 
Engineers, the Royal Army Service Corps, Railways 
and the Tenk Corps. Much of the work that he did 
was of a confidential character and could not be 
referred to even at the date of his address ; but the 
great variety of subjects dealt with in that oration 
bore ample testimony to the wide scope of the matters 
with which he had to deal. He also did important 
work as one of the engineers on the Honorary Velua- 
tion Committee and es a member of other War Com- 
mruttees, 

Captain Senkey’s nature was of such a character 
es to endear him to all with whom he came into con- 
tact, and his death, besides entailing a very severe 
loss to the engineering profession, will be «deeply 


mourned by a very wide circle of friends. 





to°NESS electricity department has issued a scale of 
increased charges for electricity. According to the 
Klectrician, the charge for supplies to dwellings, churches, 
chools and offices is to be 6d. per kilowatt-hour, with a 
minimum of 7s. 6d. per quarter, the domestic rate is for 
40 kilowatt-hours per quarter for each of the first three 
rooms and 30 kilowatt-hours for each additional room, 
td. per kilowatt-hour; all consumption in excess, 14d. 
per kilowatt-hour ; supplies to public halls, clubs, shops, 
&e., 54d. per kilowatt-hour ; cinemas, 3$d.; slot meters, 
7d.; power from 3}d. to 14d. The minimum under the 
domestic supply system is, in effect, increased by 80 per 
and it is calculated that in some cases the accounts 
, will amount to 100 per cent. 


cent., 
of public halls, shops, &« 


more 
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The Motor Show. 


No. 1, 


Ar 10 a.m. this morning the nineteenth Inter- 
national Motor Exhibition, organised by the Society 
of Motor Manufacturers and Traders was opened to 
the public at Olympia. More popularly known as 
the ** Motor Show,” the Exhibition will continue until 
a week to-morrow, closing down each evening at 
10 p.m. Several circumstances promise to make this 
a record Show, not the least of which is the decision 
that there is to be no Paris Salon this autumn. Cars 
are on view from the United States, France, Belgium, 
Canada, Italy, and other countries. 

The growing popularity of the six-cylinder engine 
in Great Britain will probably appear to the casual 
observer who has little time for details as the out- 
Progress in this direction 
is by no means surprising, in view of the fact that for 
some years now more than 60 per cent. of the makers 
* sixes.”” 
Nevertheless, even in America the still holds 
sway, in point of numbers of both types turned out, 
and in Great Britain the majority of designers con- 
tinue to devote undivided attention to the perfecting 
of the four-cylinder engine. Engines of two and eight 
cylinders also are to be seen, but they, of course, are 
in a minority. The twelve-cylinder engine has dis- 
appeared from American practice. 

Including British and foreign firms, the total number 


* four” 
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in the matter of supercharging, one looks natw 
for new and extended developments in its application 
to the private vehicle, but at present in vain. So fay 
as the automobile is concerned the principle evident}y 
is still confined to the laboratory and to the racip, 
track, from which ultimately something of real 
may arise. 

High stroke-bore ratios continue in evidence of 
automobile designers’ efforts to lighten as far a 
sible the burden of taxation upon us, and, if anyt! 
they show a tendency to The 
valve now has an ascendancy over the side-b) 


ally 


ing 


ilue 


increase. ove 
arrangement, and in several cases is operated | 
overhead cam shaft ; the push rod method of 
tion however, In ackcliti: 
Daimlers, one or two other notable examples of 
valves are to Metallurgical 
reflected in the extended use of aluminium alloy 
for pistons and connecting-rods. The pract 
casting, in one piece, the cylinder block and the 
half of the crank case instead of making the cran| 
a distinct component of aluminium, now 
common, especially with the expensive 
Detachable cylinder heads are Ex!) 
pipes are now connected to the manifold at th« 
instead of at the 
heating 


Is, more common. 


be seen. progre 


Is 
less 


general. 


of the engine or in the middle, 
thereby avoiding unnecessary 
dashboard and below the floorboards. 

Although four-wheel braking fitte 
standard on most cars, instead of being counted 
the of svstems and aap lic 


behina 
now 


Is 


* extra,” number 





_——> 
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FIG. 1—ENGINE OF SIX - CYLINDER 


of manufacturers of cars on the British market has 
not changed appreciably since last season, and con- 
175. Of this number, 80 are concen- 
on model and 55 two 
each ; these numbers also showing no change since 
last year. The number of makers of three models 
eech has dropped from 21 to 17, while the makers of 
four models each have increased by the same number, 
from 9 to 13. The ranks of those offering five or six 
models each have also increased slightly, from 6 to 8. 
The total number of different models offered remains 
at slightly over 330. An analysis shows a decided 
diminution in the number of four-cylinder chassis 
(from 228 to 216), and in the number of 
six-cylinders (from 80 to 90) and “ eights’ (from 13 
to 17). The number of two-cylinder cars remains 
at about 10. 

Notwithstanding expressions of opinion from time 
to time that with orthodox designs finality has been 
reached in the matter of high speed end compression 
ratio, and that revolutionary departures are needed 
to effect further edvancement, there is still a marked 
tendency for engine speeds to be increased, and several 
manufacturers report that they have been able to 
increase the compression ratio without introducing 
While many noteble examples are to 


tinues at about 


trating models 


one each, on 


increases 


engine knock. 


be seen of careful attention to the minimisation of | 
types, | 


internal friction, especially on six-cylinder 


there are still many induction pipe systems in which 


smoother bends might be introduced with advantage. | 


Those hoping for means to eliminate the évils of 
the gear-box will be disappointed, but probably not 
surprised, to find that gear-boxes show no sign of 
departing ; in fact, there appears to be very keen 
competition between three and four-speed types, as 
to which is fitter to survive. Such is the flexibility 
of the modern engine that running on any but top 
gear is only necessary under very bad conditions. Jn 
view of important researches known to be in progress 


“BIG BENTLEY” CAR 


Big tires 
a trifle 


are more popular than ever, 
halloony tl 


seems legion. 
but they appear to be 
they were last year 
Excessive weight and tendency to rattle marked 
the earlier ettempts to introduce a type of body which 
would combine the advantages of both the open tou 
ing car and the saloon type. These difficulties have 
been overcome, and the present Show reveals clear!) 
thet, at last, the * all-weather ” body will come into 
its own to replace tiresome side-curtain contraptions 
which get in the way when one tries to open a doo 


less wn 


SIX-CYLINDER BENTLEY. 

The six-cylinder monobloe engine, Fig. 1, exhibited 
by -Bentley Motors, Ltd., rated at 37-2 hors: 
power (R.A.C.), the dimensions being, bore LOO mm 
and stroke 140 mm. Overhead valves, of which ther 
are four to each cylinder, are operated by an over 
head cam shaft with a drive specially designed to 
eliminate noise. This drive comprises an arrangement 
of three spring-loaded coupling rods, in conjunction 
with a single plain spur pinion reduction gear. Tl 
induction pipe system is specially designed with « 
connecting branch or balancing pipe, to secure even 
and economical. distribution of the gas. Ignition | 
by two high-tension magnetos, provided with 
vernier adjustment and driven by a cross shaft from 
A pump and thermostat control ar 
Aluminiun 


Is 


the cam shaft. 
features of the water cooling system. 
alloy pistons, of special non-slap design, and an eigit 
bearing crank shaft with vibration damper, are 
employed. Lubrication is effected by pressure, with 
positive feed to all working parts and through a filtet 
which is readily detached. 

Features of the 4-cylinder Bentley (3 litre) engine, 
Fig. 2, are four overhead valves per cylinder, operated 
by a vertical shaft and two bevel trains through the 
medium of an overhead cam shaft. Dual ignition is 
provided and there are also two carburetters. At 
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have employed the 
chassis, a view of which is given in Fig. 3. 


five cars shown on the Wolseley stand, 
35 horse-power light saloon will be of most interest 


a leather cloth material which is claimed to have the 
durability of a heavy coach-built body, yet to be so 
light that on the road the car is practically as rapid 
as an ordinary tourer. 

Modifications in the 16-35 horse-power Wolseley 
chassis include a single plate clutch, comprising a 
light steel disc secured to a stamped steel centre, 

which supersedes the cone 
clutch used hitherto. The 
gripped between 
| Ferodo rings secured to the 


clise 1s 


fly-wheel and to the pres- 
A four speed 
gear-box has taken the 
place of a three-speed equip- 
overall 
reverse 


sure plate. 


of the same 
The 
stationary when 
Balance weights 


ment 
dimensions. 
proar is 
not in use. 
are now provided on the 
crank shaft for each indi- 
vidual crank pin and con- 
| necting-rod. The clutch 
and foot brake pedals are 
ewjustable, and positive 
of the 
provided by cables running 
direct from the pedal shaft 


operation brake is 


to the levers. Four-wheel 
| brakes are fitted as stan- 
dard. The general design 


of the chassis, apart from 
the above-named deveiop- 
| ments, is unchanged. 


ALL-STEEL CITROEN. 


Constructed throughout 
of the material with which 
engineers are most familiar, 








THREE -~-LITRE, SPEED- MODEL, BENTLEY ENGINE 





» engineers who are already familiar with Wolseley 


, this car embodies carriage work 


the engineer's growing influence on 


— the all-steel Citroén models 
have a particujar interest. 
Indeed, the fact that 
150,000 of these cars have 

been turned out during the last five years at once 

emphasises the superiority of metal, as opposed to 
timber wherever ‘mass production is required, and it 
confirms, too, the characteristic appeal which metal 














of automobile construction 
eorenn obtamed inh this body, not by means ot movable 
adhering to the 





OF FOUR-CYLINDER THREE-LITRE BENTLEY CAR 


makes to the layman Apart from the economic 
aspects, all-steel coachwork possesses many technical 
wivantages. Traffic congestion to-day renders visibility 


of the utmost umportance ; wherefore, the advantage of 


engine include aluminium pistons and a larger diameter 
crank shaft. 


ARMSTRONG SIDDELEY. 


The increasing demand for six-cylinder cars natut 
ally draws special attention to progressive develop 
ments of those makers who are 
this field, and of those Armstrong Siddeley 
Ltd., the The 
of the remain the same as last year, namely, 
18 horse-power and 30 horse-power, 
The 14 horse-power four-cylinder 


newcomers to 
Motors, 


ratings 


not 


are among most prominent 
* sixes ” 
but the engimes 
are of new design. 
model is also shown. Engine features common to all 
three ratings are overhead valves operated by push 
rods, alloy pistons, pump circulation aided by a fan 
embodied in the fly-wheel, easily cleaned oil filter, 
and the convenient position of the carburetter and other 
Several to the 


chassis, among which may be noted the mounting of 


ACCESSOTICS, features are common 
the three-speed gear-box on the front end of the 
torque tube, thus forming a single unit with the axle, 
The 18 


is noticeably 


and central change-speed control. horse 
power six-cylinder power unit—Fig. 4 
compact, and the carburetter, magneto, dynamo and 
starter are well placed for accessibility, high up and 
clear of mud and dirt. The cylinders and upper halt 
of the crank a single monobloc 
the head is and the 
slightly inclined, are of large diameter. 
is by forced feed to the three bearing crank shaft and 


case are casting ; 


detachable, overhead valve ® 


Lubrication 


to the cam shaft 

On both six-cylinder models the overhead rocker 
and push rods are lubricated in an ingenious manner 
The valves are operated by 
automatically lubricated rocker shaft, and the upper 
ends of the push rods receive oil from the tips of the 
rockers, whereby the sound of operation is damped 
and wear reduced. Silence is further promoted by 
enclosing the valve gear in an aluminium casing of 
The particulars of the engines are 
as 30 horse-power, bore 89 mim., stroke 
133 mm.; 18 horse-power, 73 stroke 
114mm.; 14 horse-power, four cylinders, 76 mm. bore, 
101 mm. stroke. The rear cantilever springs embody 


a single enclosed ancl 


stout dimensions. 
follows : 


bore mim., 


a convenient method of adjustment to the loads 
imposed by the various types of bodies. The front 
wheel brakes are cf ample dimensions. 
An INGENIOUS HEADLAMP. 
A headlamp with readily interchangeable  acce 


suries, whereby it can be used for electric or acetylen 
lighting, known as the A-L “ Dual Purpose ”’ lamp, 
is an innovation shown by Allen-Liversidge, Ltd. This 
lainp will obviate any necessity for carrying spare lamps, 
and its value in emergencies, as when battery current 
be conserved when the electric light fails, 
A small cylinder of dissolved acetylenc 
is carried on the footboard or other convenient place 


must or 


is obvious. 


is interchangeable with an 
electric lamp bulb, the tube connection for the gas 
being carried through a hole in the base of the lamp 
The change can be effected in two minutes. The lamp 
is also fitted with the A-L anti-dazzle focus attach 
ment, which places its focus always under the driver's 
control, through the medium of a plunger carried on 
the dashboard When the plunger is 
pressed forward, the lamp bulb slides outwards, away 
from the reflector, thereby putting the light ** out of 
focus ”’ prov iding a broad diffused beam, ot 
great value in fog or when taking corners. When the 
plunger is pulled back the lamp bulb automatically 
regains its normal position. 


em en acetylene burner 


or elsewhere. 


and 


SIX-CYLINDER CROSSLEY. 


In addition to three four-cylinder models, there is 














FIG. 4—18 H.P. SIX-CYLINDER ARMSTRONG ~-SIDDELEY ENGINE 


coachbuilder, coupled with a light but strong flexible 
irame, so designed as to “ breathe” 
All unnecessary pieces have been deleted, 
and the frame components of high-grade ash are dis- 
posed to provide maximum efficiency in point of 


strength and weight. The framework is covered with 

















the small section of a steel corner post is obvious. Steel, 
too, involves fewer joints than wood, and these can 
be welded, as in the Citroén, to eliminate body rattle. 
Increased ‘‘ roominess’”’ of bodies and reduced fire 
dangers are other important considerations. Develop- 
ments, introduced this year, in the 11-4 horse-power 





FIG. 5—18/50 H.P. SIX-CYLINDER CROSSLEY ENGINE 


now shown a Crossley “ six ’’ chassis, of 18-50 horse- 
power, embodying one of the cleanest-looking mono- 
bloc power units in the Show—Figs. 5 and 7. Bore 
and stroke are 69 mm. and 120 mm. respectively, and 
the Treasury rating is 17-7 horse-power. Aluminium 
pistons and overhead valves are employed. The inlet 
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pipe is heated from the exhaust, which latter, in 
conformity with the general trend to-day, is led away 
from the front of the engine, to avoid heating of 
floorboards, &c. Lubrication is by forced feed to the 
big ends and four crank shaft bearings. The electrical 
arrangements are particularly interesting. The 
dynamo and magneto are carried in tandem on a 
patented platform, which makes it possible to replace 
the dynamo by the magneto, should the dynamo ever 
fail. To remove the magneto, it is only necessary 
to undo one and the wiring. The starting 
motor is spigoted into the aluminium housing of the 
four-speed gear-box, which latter is bolted direct to 
the crank The cooling water system includes 
a thermostat. A striking feature of the chassis is 


screw 


case, 


The 


can be taken at the same time, when required. 


| slides, too, have a variable stroke, adjustable to any 


amount from lin. to 6in. by means of screws in the 
ends of the projecting rams below. Cams of a type 
generally similar to the turret cam operate the cross 
slides. The lower slide has the form of a deep box, 
and contains the cam, with its control mechanism, and 
the oil bath. The cams are driven by side shafts and 
spiral gears from the main worm shaft, which drives 
the turret cam. 

Trip mechanism controlled by a large drum below 
the headstock brings into action the cross slide tools 
at any required point of the cycle. The drum has 
five circumferential grooves, of which the two right- 
hand grooves carry adjustable dogs for engaging the 











FIG. 6-NO.5 AUTO-LATHE, ALFRED HERBERT 


the unusual depth of the main frame members, which 
are of high-tensile steel, and exceptionally strong. 
Brakes on all four wheels are operated by one pedal, 
the front brakes being of the Perrot type, with servo 
mechanism, making it impossible to lock both front 
wheels while turning. The chassis is lubricated by 
The petrol tank, with a total capacity of 15 
gallons, is designed to hold 2 gallons in reserve 
until a warning indicator is moved. <A speed range 
of from 3 to 60 miles per hour on top gear is claimed, 


oil. 


B.T.H. MAGNETOs. 


The British Thomson-Houston Company exhibits 
a complete range of magnetos, which includes, in 
addition to rotating armature types, the polar inductor 
magneto, with fixed armature and rotary magnetic 
field. These magnetos can be run at lower speeds 
than the rotating armature types, and will give four 
sparks per revolution. The B.T.H. automatic igni- 
tion-timing device is also demonstrated. Operating 
on the rotating magneto shaft, this device advances 
the ignition according to the engine speed and is con- 
trolled by the centrifugal action of two pawls. Among 
the advantages claimed are that it enables excep- 
tionally low speeds to be obtained on top gear, im- 
proves acceleration and increases engine efficiency. 

** Fabroil ’’ gears—moulded and not machined from 
solid—are shown in forms suitable for cam shaft, 
magneto and pump drives. A moulding powder, 
known as “ Fabrolite,”’ and suitable for various com- 
ponents in the motor and wireless trades, is also 
to be seen on the B.T.H. stand. Other B.T.H. exhibits 
include lighting sets, generators, and the “‘ Tungar ”’ 
battery chargers, which latter, one observed, attracted 
considerable attention at the Wireless Exhibition 
last month. 


Avuto-LATHE IN OPERATION—-ALFRED HERBERT. 

The centre of attraction on the stand of Alfred 
Herbert, Ltd., is a No. 5 auto-lathe—Fig. 6—which 
embodies several new features, and is shown in opera- 
tion boring, turning, recessing and facing a large cast 
iron cover plate. The machine is entirely automatic, 
and by means of a special leaflet and lay-out available 
vt the stand, engineers can follow the sequence of 
operations as the work progresses. The machine is 
driven by belt from a 10 horse-power electric motor 
fitted above the headstock. A feature well worth 
noting is the accessibility of the change. gear casings 
on the headstock, and the positive interlock, whereby 
the covers cannot be removed unless the gearing of 
the head is positively disconnected from the driving 
pulley. 

The front and back cross slides work quite inde- 
pendently, and are independently adjustable along 
the bed. As they can be set to work either simul- 
taneously or otherwise, roughing and finishing cuts 


slide mechanism, through the medium of 
clutches which set the cross slide cams in motion and 
move the tool inwards. A dog on the large drum 
initiates the movement withdrawing the slides. The 
time for one cycle of the machine at high speed is 
now reduced from 72 sec. to 60 sec. 

Among the advantages claimed for this lathe are 
the ease with which it can be set up, and the auto- 
matic feed and speed changes which make it possible 
to deal economically with much smaller quantities 
than have been allocated to auto-lathes hitherto. 
Furthermore, by reason of its ample power and 
rigidity, this machine will handle work as 


cross 


also 


diameter can, it is claimed, be drilled with ease, y ith- 
out using the back gear if the material will allow 
moderate speeds to be used. Holes considerably 
larger than lin. can be drilled by first drilling a pilot 
hole, but the full capacity claimed is lin. with ease. 
The heavy box form table is machined on three 
sides and is tee-slotted. The main pillar is of stout 
section, and on it the radial arm slides vertically and 
turns radially. The arm is elevated by means of a 
scroll gear and hand wheel, and is locked by means 
of two ball levers. It swings both to the front and 
the rear, thus allowing full use to be made of the 
capacity of the table for holding large and awkward 
The spindle head is racked alony the 


sho 


pieces of work. 


arm by means of the smaller hand wheel n in 














FIG. 8 RADIAL DRILLING MACHINE DRUMMOND 


the larger wheel, fitted with a tonu 
Baci 


with 


the engraving 
bar actuating the sensitive feed of the spindle. 
gearing is incorporated in the head, and gives, 
the three-speed belt cone pulley, a total of six speeds 
The drive is taken from the fast pulley, from 
reduction gearing if an electric motor drive is fitted, 
to the lower shaft by a flat belt to a cone pulley on 
a short cross shaft at the base of the pillar. This 
shaft runs on two sets of ball bearings. A belt striking 
gear operated by a hand lever at the front of the 
From the cross shaft the drive 


machine is provided. 
is transmitted through a set of bevel wheels to a 
vertical shaft inside the pillar, and thence through a 
second set of bevel wheels to the sliding shaft which 
drives the spindle by a third set of bevels. The thrusts 
are taken by ball thrust bearings on the spindle 
driving gears, and hardened washers in the other cases. 

















FIG. 7—18/50 H.P. SIX-CYLINDER CROSSLEY CHASSIS 


heavy as that handled by a combination turret lathe 
of the same capacity and with equal precision. 


DruMMOND BrotrHers, Lrp. 


On the stand of Drummond Brothers, Ltd., of 
Guildford, a range of machine tools suitable for use 
in garages and elsewhere is shown. The machines 
represented cover examples of the firm’s well-known 
designs of small lathes, milling, drilling and shaping 
machines, and, in addition, a very complete assort- 
ment of chucks, tools and other equipment for these 
machines is exhibited. 

Included among Messrs. Drummond's exhibits is 
the new type of radial drilling machine—illugtrated 
in Fig. 8. This machine is intended for power drive, 
either from a line shaft from an electric motor 
through reduction gearing, and is fitted with fast 
and loose pulleys for a l}in. belt. Holes up to lin. 


or 


All the gear wheels and the drilling spindle are en 
closed, and full provision for lubrication is made b) 
means of oil and grease cups. 

The spindle is furnished with ball thrust bearing: 
and is fitted with a spring which raises it against the 
sensitive feed motion. The chuck provided will hold 
drills up to lin. diameter, having jin. parallel shanks. 

During tests of the machine, we are informed, it was 
found that it was handy to operate, and that the 
drive delivered ample power for the heaviest drilling 
and facing operations that could be devised. The 
heaviest feed pressure could be exerted with the 
machine drilling up to its full capacity on single gear, 
without the belt showing signs of slipping. By means 
of the back gearing, drilling speeds for hard steel, and 
low boring and facing speeds, together with a corres- 
ponding increase in power are obtainable. 
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French Congress of Chemical 
Industry. 


\rc the meetings of the French Congress of Chemical 
Industries, which were held this week in Paris, Sir Robert 
Hadfield presented an address from which the following 
sections are reprinted : 


Karty Frencn Scientists anp THerr Works. 
| have thought it of interest to prepare a list of 
eighteenth and nineteenth century French writers on 


metallurgy. The titles are, in each instance, taken from 
the catalogue of books in my own library, and have been 
selected from amongst a large number of other works on 
metallurgy generally, dating back in some cases to the 








vear 1500. The authors and titles referred to, in chrono- 

logical order, are as follows, those against whom an 

asterisk is placed being members of the Academie des 

s ences, 

Author Date Title. 
mur 722 L’ Art de convertir le Fer 
forgé en Acier et |’ Art 
dadoucir le Fer Fondu. 
| ut 1725 Principles de LlArt de 
faire le Fer Fondu, 

| rue 1762 Nouvel Art d’adoucir le 
fer Fondu et de faire 
des Ocouvrages de Fer 
Fondu aussi finis que 

* de Fer forgé. 

1) sanel du Monceau 1762 De la Forge des Enclumes 

+) Voyages Métallurgiques. 

‘ non Mémoirs de Physique 
sur Art de Fabriquer 
le Fer 

*Rerthollet 1780 Précis d'une Théorie sur 
la Nature de l'acier, sur 
nA Préparation, et ses 
differentes espéces 

0 " 1795 Marine Militaire ou Re 
eeuil dés  differens 
Vaisseaux qui servent 
. la Guerre. 

*Vauquela 1805 Analyse d'un Minéral 
particulier connu sous 
le nom de cristaux 
trouvés & Fahlun en 
Sudde 

*Vaenjuelin PSs \nalyse de la Forre de 
Verone 

| rnon (Comte ce 1813 Planches du Catalogue de 
la Collection Minéral 
ogique du Comte de 
Bournon 

Her 1827 Documents sur la Matiére 
a canons, et sur 
quelques nouveaux 
alliages metalliques. 

*Berthier 1834 lraité des Essais par la 

ie Séche, ou des 
Propriétés, de la com 
position et de I Essai 
des substances métal 
liques et des combus- 
tibles 

*Kichard S38 Etudes sur T'Art d’éx 
traire immédiatement 
le Fer de ses Minerals 
SATS convertir le 
métal en Fonte. 

Camu 1846 l. Art de Tremper les 
Fers et les Aciers. 

Le Play 1846 Mémoire sur la Fabrica- 
tion et la Commerce des 
Fers & acier dans le 
Nord de l'Europe. 

Wertheim 1848 Mémoires de Physique 
mécanique L’ Elas- 
ticité et la Cohesion 
des métaux, alliages, 
&« 

Ih ve 1859 Etudes Théoriques_ et 
Pratiques sur les Pro- 
priétés et I’Emploi de 
l Acier. 

Rossignol 1863 Les Métaux dans I Anti- 
quite. 

Urbin 1868 \ Practical Guide for 
Puddling Iron and 
Steel. 

Brull 1868 \ Comparison of the Re- 
sisting Properties of 
lron and Steel. 

Landrin 1868 \ Treatise on Steel 
Theory, Metallurgy, 
Properties, &c. 

Cuettier 1872 The Manufacture of 
Metallic Alloys. 

Gruner Is72 The Manufacture of Steel. 

Loger 1875 Les Travaux Publics 
Les Mines et la Métal 
lurgie aux temps des 
Romains. 

Barba I.) Is75 lhe Use of Steel for Con- 
structive Purposes. 

Kuverte, Pourcel, *Gautier, 1878 History and Statistics, 

of the Terre Noire Com Catalogue of Exhibits 
pany at the Paris Exhibi- 


tion, 1878. 


It is not, of course, claimed that the foregoing table 
is In any way exhaustive, and it only relates to writers on 
metallurgy between 1722 and 1878. 

The earliest writer in the table is Réaumur. That dis- 
tinguished French scientist, amongst his other and 
varied studies, devoted much time to the investigation of 
the metallurgy of iron. His treatise, ‘“‘ L’Art d’Adoucir 
le Fer Fondu,” is full of interesting information. It con- 
tains, moreover, a reference to some French friends of 
mine, the Société Anonyme Commentry Fourchambault 
at Decazebille, with whom my firm and I are at the present 
time in collaboration in regard to certain metallurgical 
developments. It was of this company and their works 
at Imphy that Réaumur in 1722 said :—“ . . . une des 
petites forges qui est 4 _Imphy, dans le Nivernois. Gens 
sur l’exactitude de qui je puis me fier . . . .” 
That testimony is as true to-day as when it was written, 
but Réaumur would have had to modify his reference to 
the “ petite forge,” which has grown to large proportions. 
A pithy saying of Réaumur was quoted by the eminent 
British metallurgist, the late Dr. John Percy, F.R.S., 
president of the Iron and Steel Institute in 1885-1887, 
in the preface of his well-known book, “ Metallurgy of 











Iron and Steel.’ It was that “‘lutile bien consideré a 
toujours de curieux, et il est rare que le curieux bien suivi 
ne mene pas a l’utile.”’ 

Réaumur was indeed a master of his art, and these wise 
words of his deserve to be remembered by us to-day, just 
as much as they did at the time when he first wrote them. 

Gabriel Jars was born at Lyon on December 17th, 1729. 
His record in the roll call of the Academie des Sciences 
reads :—‘* Nommé a l’ancienne Academie des Sciences : 
élu correspondant le 5 September, 1770: correspondant 
pour la section de minéralogie de la lre. classe de I Institut 
Nationale le 6 Frimaire, An. X11. (le 28 November 1803) : 
mort 4 Ecully, Rhone, la 2 Octobre 1808.” 

I have in my possession a most interesting book by 
Jars, published in 1774, and entitled “‘ Voyages Métal- 
lurgiques.”’ This book describes visits paid between 1757 
and 1769 to Germany, Sweden, Norway, England, and 
Scotland, and records observations on the mining of iron 
ore, the manufacture of iron and steel, and of *‘ white iron,” 
and the mining of coal. In his journey through England 
Jars visited my own city, Sheffield, and observed that 
“There are many manufacturers of (cemented) iron and 
steel at Newcastle-on-Tyne.”’ It also appears that a con- 
siderable quantity of cemented bar iron then went to, and 
was used in, Sheffield. The following is an excellent 
account given by Jars of the methods originally practised 
in Sheffield in 1764: 


** Blister steel is rendered more perfect by the follow- 
ing operation. Ordinarily, the scrap and cuttings from 
articles of steel are used. Furnaces of fire-clay are used, 
of similar design to those for brass castings. They are, 
however, much smaller and receive the air by an under- 
ground passage. At the mouth, which is square, and at 
the surface of the ground, there is a hole through the 
wall, from which ascends the chimney stack. These 
furnaces contain only one large crucible, 9 to 10 inches 
high and 6 to 7 inches in diameter. The steel is put 
into the crucible with a flux, which is kept secret, and 
the coal, which has been reduced to coke, is then put 
round the crucible and the furnace is filled. Fire is 
then put to it, at the same time the upper opening of 
the closed with a brick door 
surrounded by a band of iron. The flame goes through 
the pipe into the chimney. 

“ The crucible is five hours in the furnace before the 
steel is pe rfectly melted. Several operations follow. 
Square or octagon moulds, made in two pieces of cast 
iron, are put, the one against the other, and the steel 
poured in at one extremity. I have seen ingots of this 
cast steel which resemble pig iron. This steel is worked 
under the hammer, as is done with blister steel, but it is 
heated lees highly and with more precaution because of 
its liability to break 

* The object of this operation is to make the steel so 
homogeneous that there may be no flaw, as perceived 

that which and this, it is 
said, 
* This steel is not extensively used, it is used only for 
a fine polish. Of it are made the 
best razors, knives, the finest steel chains, some watch- 
springs, and small watchmakers’ files.” 


furnace being entirely 


in comes from Germany 


can only be done by fusion. 


purposes requiring 


It is of interest in this connection to recall that my 
fellow-countryman and townsman, Benjamin Huntsman, 
of Sheffield (1704-1776), is believed to have been the first 
to produce, at any rate in Europe and on a large scale, 
cast steel (acier coulé au creuset). Indeed, no less an 
authority than M. de Play, at one time Professor of Metal- 
lurgy at the Ecole des Mines, Paris, after carefully weighing 
all the evidence available, stated that without doubt the 
credit for the invention belonged to Huntsman. Le Play's 
remarks are to be found in the work referred to under his 
name in the list of books already given. 

Another passage in Jars’ account of his visit to England 
shows that as early as 1765 attempts were being made in 
Newcastle to imitate Huntsman’s methods. He says :— 


“We were told also that south of Newcastle 
old files or other old steei articles, or blister steel, are 
cut into pieces and put into a crucible with a flux, 
which is kept secret. It is said that each workman has 
his particular recipe. These crucibles are placed in a 
furnace to melt the steel. One person in particular has 
undertaken this process, two miles away from this town 
(Newcastle), but he did not obtain satisfactory results.” 


Huntsman supplied steel to France for clock and watch 
springs, and I believe his firm, which is still in existence, 
continues to do so. It is interesting to note that the famous 
Huntsman clock has on it, in French, the inscription : 
“*La Pendule de cette Horloge est faite avec la premiére 
piéce d’Acier fondu connu dans le monde entier!*’ The 
following analysis of crucible cast steel made by Hunts- 
man’s firm about thirty years ago, shows the composition 
to be, to all intents and purposes, identical with that made 
more than a century ago :—C, 1.40; Si, .17; 8, 0.047; 
P, 0.017; Mn, 0.18 per cent. 

Incidentally, | may mention that the well-known Shef- 
field guild, the Cutlers’ Company of Hallamshire, founded 
in 1624, adopted the French motto: ‘ Pour y parvenir 
& bonne foi.” 

In view of the great interest which attaches at the present 
time to alloys containing considerable proportions of 
chromium, it is only proper to recall that the French 
scientist Vauquelin was the first to separate the metal 
chromium, in 1797, and thus make a discovery of far- 
reaching significance. In the course of an analysis of 
““plomb rouge de Siberie,”’ a native chromate of lead, 
Vauquelin satisfied himself that the mineral contained a 
new metallic acid possessing marked characteristics, and 
the properties of which might be made use of in the arts. 
Two months after communicating these results to the 
Academie des Sciences, he had separated the metal, 
classified it, determined most of its properties, and em- 
bodied his findings in a second communication to the 
Academie, of which, in 1819, he became President. 

Vauquelin’s results, when expressed in modern language, 
have been found to be remarkably exact in comparison 
with the work of recent investigators. His many con- 
tributions of practical value entitle him to a prominent 
place in the history of science. 

Another interesting phase of development is illustrated 
by the work of P. Berthier, who, in 1834, published his 
“Traité des Essais par la Voie Seche.” He treats of the 








properties of metals, of fuels, giving their composition 
and describing the methods of assay employed. It was 
he who, in 1833, proved that in the puddling process for 
making wrought iron the phosphorus is removed by the 
“tap cinder,” a highly basic slag. It was Berthier, like 
wise, who isolated a carbide of iron from soft steel, an 
achievement of considerable importance in view of later 
work in this connection. 

Pure The world has been greatly indebted 
to France for research and discovery in the realms of pure 
One of her greatest sons during the period with 
His insistence on the 


Scrence. 


science. 
which I am dealing was Lavoisier. 
principle of measurements generally and on the necessity 
of taking into due consideration thé weights of reacting 
substances, introduced a new era in chemistry. It was in 
October, 1774, that Priestley, his distinguished British 
contemporary, met Lavoisier in Paris, and discussed with 
him the experiments which had led to the discovery of the 
then new gas oxygen. In 1794 Lavoisier perished, at a 
comparatively early age. A few years earlier, in 1791, 
Priestley suffered from an outbreak of mob violence in 
Birmingham, where his house was burned down, although 
he himself got safely away. A large collection of valuable 
philosophical instruments and of scientific preparations 
of a unique character was destroyed on that occasion, 
which shows that in these early days in England, as in 
France, men of to the gravest 
difficulties and dangers. 

Amongst other French scientists should be mentioned 
Carnot, whose fruitful investigations in thermodynamics 
are the basis of modern practice in many metallurgical 
processes, and have an important bearing on fuel economy. 
The physical data supplied by Regnault have been of the 
highest also the contributions of E. Becquerel, 
and of Deville and Troost, to the constants of high-tem- 
perature measurements have been of the greatest import- 
ance. The insistence by Deville that the course of chemical 
reactions at high temperatures and differs 
greatly from that taking place under ordinary conditions, 
has been the inspiration of investigations of the groatest 
value, and is, even now, a principle of cardinal importance. 

As shown later on in this paragraph, it is worthy of 
to find that, like Réaumur, the renowned British 
scientist, Michael Faraday, was much interested in steel 
and its alloye. This is the year in which his centenary has 
been celebrated in London, when representatives of science 
from all parts of the world attended to honour to 
Faraday’s memory. Faraday was born in 1791, and was 
the son of a working blacksmith in London. As Sir 
William Pope, K.B.E., F.R.S., Professor of Chemistry at 
Cambridge University, stated in his lecture at the Royal 
Institution in June last ‘So lowly an introduction to 
life might seem to furnish but a slight foundation for a 
great scientific career.’ Yet Faraday became director of 
the laboratory the Royal Institution in his thirty 
fourth year, and succeeded Sir Humphry Davy the 
Chair of Chemistry in 1827, amongst his many discoveries 
being that of benzene. In 1822 he became interested in 
the subject of the alloys of iron with other elements, and 
undertook a number of investigations of such alloys im 
conjunction with James Stodart. The various parcels 
making up his mixtures or alloys were sent down by coach, 
for there was no railway in those days, to be melted at the 
works of Messrs. Sandersons, at Sheffield, which are stil 
in existence. Faraday’s primary object was the produc- 
tion of steel for the manufacture of cutting instruments, 
and the point he had specially in mind was to see whether 
it was possible to obtain an iron alloy which would not 
rust or show a tendency to rust. A large number of com- 
binations were prepared, including alloys of iron with 
nickel, chromium, platinum and silver. 

On his death in 1867 Faraday was mourned by practically 
every learned academy in the world as one of the foremost 
of the great chemists and physicists of the first half of the 
nineteenth century. Many of Faraday’s discoveries, and 
much of his mode of interpreting chemical observations 
still persist as sources of inspiration to the chemist of a 
century later. His life work is an illuminating illustration 
of how the exercise of industry and ability can reduce to 
negligible proportions the effect of faulty early education 
and of absence of family influence. That genius overcomes 
all obstacles was certainly illustrated in his case. 
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PROBLEMS OF MANGANESE STEEL. 


As is well known, the ordinary manganese steel of normal 
composition and in the condition in which it is ordinarily 
used, that is to say, as quenched in water from about 
1000 deg. Cent., has a Brinell hardness of about 200, and 
is practically non-magnetic, its specific saturation magnet 
ism being less than 0.20, as compared with that of Swedish 
charcoal iron, taken as 100. In this condition, manganese 
steel also the characteristic austenitic micro 
structure. 

If, however, a specimen of such material be subjected 
to further special heat treatment, namely, by being main 
tained at a temperature of 500 deg. Cent. for sixty hours, 
and subsequently slowly cooled in the furnace, very distinct 
changes in its hardness and magnetic properties are pro- 
duced. The hardness rises to about 440 Brinell or even 
higher, while from being non-magnetic, the material 
becomes strongly magnetic, its specific magnetism in 
some cases reaching as much as 50 per cent. of that of 
pure iron. Examination under the microscope shows 
likewise correspondingly important changes in the micro 
structure, its austenitic character having entirely dis- 
appeared, being replaced by a marked acicular structure, 
due largely to the crystallisation of a complex carbide. 

Thus, by appropriate heat treatment, manganese steel 
can be made both hard and magnetic at the same time, 
as fully described in a paper entitled “* The Magnetic and 
Mechanical Properties of Manganese Steel,” read béfore 
the British Iron and Steel Institute in 1914 by the late 
Professor Bertram Hopkinson and myself conjointly. 

If, on the other hand, manganese steel in its original 
and non-magnetic condition, instead of being specially 
heat treated, is produced in the form of a tensile test bar 
and broken, displaying, as is usual in this condition, an 
elongation of 60 per cent. or more, the hardness in the 
vicinity of the fracture is found to be increased to no less 
than 550 Brinell, while the material still remains non 
magnetic, or has only a very slight increase in its specific 
magnetism, namely, not more than 0.30. Micro-examina 
tion in this case shows that the material has not changed 


POSSE SSeS 








386 


THE ENGINEER 





Ocr. %, 1925 








its constitution in any way, and beyond a disturbance of 
the crystals, there is no fundamental change in the micro- 
structure. Similar results are obtained from the applica- 
tion of compressive, instead of tensile stress. 
It is possible therefore to raise the hardness of manganese 
steel from its normal figure of about 200 Brinell to that 
of nearly glass-scratching hardness—about 600 Brinell 
by either of the two methods just described, namely, by 
suitable thermal treatment, or by the application of stress. 
Whilst, however, the former confers a marked degree of 
magnetic susceptibility accompanied by a very marked 
structural change, there is, in the latter, no resulting change 
of constitution nor any alteration in the non-magnetic 
properties. So far asl am aware, no entirely satisfactory 
explanation of these peculiar and interesting effects has 
as vet put forward. The actual recorded experi- 
mental data are given in greater detail below. 


been 


CONCLUSION, 


It has been in the hope in Part Ll. of this paper that in 
placing curious and interesting facts before the 
members of your Congress, some, specially amongst the 
younger French metallurgists, might feel sufficiently 
interested to investigate them further, that I have ventured 
to bring them to your notice. If such efforts should lead 
to an explanation being forthcoming, it would, I need 
hardly say, be extremely gratifying to me. In this con- 
nection it is of interest to recall that it was that famous 
French moetallurgist, Osmond, who was, I believe, the first 
to call attention to one of the facts mentioned, namely, 
the enormous extent—that is, compared with any other 
to which the hardness of manganese steel is in- 
creased under the influence of cold work, and, further, to 
suggest this as the explanation of the remarkable resist- 
ance to abrasion of this material and its consequent hard- 

g¢ qualities, also its non-machineable character. 
In other words, manganese steel, while in its unworked 
condition, is comparatively soft, but as soon as pressure 
is applied, as, for instance, under the action of abrasion or 
by the medium of a cutting tool, the hardness instantly 
increases to almost that of glass-cutting hardness, and the 
material therefore offers considerable resistance to further 
deformation by pressure or wear. 
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A Stuffing-Box for Centrifugal 
Pumps. 


\ new form of stuffing-box for the impeller shafts of 
centrifugal pumps, which has recently been brought out 
by the Pulsometer Engineering Company, of Reading, is 
illustrated by the cut below. 

It is, as will be seen from the engraving, of the metallic 
type, and has been evolved to prevent the scoring of the 
shaft when gritty water is being pumped. The cavity of 
the usual stuffing-box is filled with a bronze bush that is a 
nice running fit on the shaft, and a cast iron box, split 
in halves, is bolted up to the pump casing by extra long 
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STUFFING BOX FOR PUMP-IMPELLER SHAFTS 


this box, or housing, there are two hardened steel sleeves 
which are free to slide endways on the shaft, but are driven 
by it through a key. A spring arranged between shoulders 
on these two sleeves presses them apart. The flat rubbing 
faces of these sleeves and the adjacent faces of the bronze 
bushes consequently form a tight joint, which prevents 
leakage through the stuffing-box. A screw-down grease 
lubricator is provided so that grease can be forced in 
between the running faces and prevent the ingress of any 
grit carried by the water being pumped. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND, 
—The sixty-ninth session of the Institution was begun on the 
evening of Tuesday, the 6th inst., when Mr. A. J. Campbell, the 
newly elected president, delivered his address. During the winter 
session meetings will be held in the Rankine Hall at the Institu- 
tion’s buildings, 39, Elmbank-street, Glasgow, on Tuesdays, at 
7.30 p.m, The papers which will be submitted for discussion 
include the following :—‘' The Ruths Steam Accumulator,” by 
Mr. Alfred J. T. Taylor, Toronto; “* The Jubilee of the Marine 
Spring-loaded Safety Valve,’”’ by Mr. Donald MacNicoll ; 
Possible Future Developments in Atlantic Express Passenger 
Services,’ by Mr. John Anderson; “The Development ot 
Increased Efficiency in Steam Application for Marine Purposes,” 
by Sir James Kemnal; ‘‘ The Commercial Application of Fuel 
Oil,” by Mr. A. F. Baillie; “*The Economic Value of Bunker 
Coal,” by Mr. Otto Kahrs, Oslo; ** Failure of Metals by Creep,” 
by Professor William Kerr, Ph.D., A.R.T.C.; ** The Werkspoor 
Diesel Engine,” by Mr. G. J. Lugt, Amsterdam ; ‘‘ Some Notes 
on Microphones for Broadcasting,” by Captain P. P. Eckersley ; 
The Development of the Nobel Engine,” by Mr. P. H. Dixon 
Wilson “The Design of High-speed Motor Boats,” by Mr. 


The Position of British Marine 
Engineering.* 


By A. J. CAMPBELL. 


HAvinG in mind the condition of the shipbuilding and 
engineering industry, | have decided to give a brief running 
review of the present position, as compared with that 
immediately preceding the Great War. 

To-day there are about ninety-six shipyards in Britain, 
a number of which have marine engine works associated 
with them. In thirty of these yards there is not a single 
keel laid ; in fifteen any work in hand is rapidly nearing 
completion ; while the remaining works are barely occupied 
beyond one-fourth of their capacity. The present serious 
condition of the shipbuilding industry will be understood 
when it is known that the number of building berths in 
this country to-day is 20 per cent. more than in the year 
preceding the war, and only 28 per cent. of the berths are 
occupied, while the percentage of unemployed workmen is 
between 30 and 40, which is really appalling. 

The gross tonnage of merchant vessols building at the 
end of June last in Great Britain and Ireland was about 
1,100,000, as compared with 1,900,000 building during 
the twelve months preceding the war. In 1913 about 
3,333,000 tons were launched, of which almost 2,000,000 
were built in Britain and her Colonies, while the world’s 
work in hand in June last was slightly over 2,333,000 tons. 
Of this, 1,100,000 tons is being built in Great Britain and 
Ireland. That is to say, in 1913 we built about 60 per 
cent. of the world’s output, while at the present time we 
are building only 46 per cent. Our leading competitors, 
in order of tonnage building at the end of June, were 
Germany, Italy, France, Holland, and the United States. 
Various reasons are urged as accounting for the decline 
in home shipbuilding and the increase abroad, such as 
rates of exchange, working hours, subsidies, and working 
conditions generally. No doubt the general position 
abroad is somewhat exceptional, and as these conditions 
tend towards normal the pendulum will swing back in 
our favour, but we are bound to accept the conclusion that 
we cannot possibly regain the position in which we were 
able to account for 60 per cent. of the world’s output. 

An examination of the ownership of the world’s tonnage 
to-day, as compared with the ownership in 1914, will help 
us to realise this. The world’s tonnage in 1914 was 
42,500,000 gross ; to-day it is 58,750,000. The percentage 
owned in Britain in 1914 was 44}; to-day it is under 33. 
The United States, which owned just over 4 per cent. of 
the world’s tonnage in 1914, to-day owns about 20 per 
cent. The other leading countries, in order of tonnage 
owned, are Japan, France, Germany, Italy, Holland and 
Norway. Germany now owns 2,100,000 tons less than in 
1914. During the vear ending in June last the tonnage 
owned has increased; in Great Britain and Ireland by 
333,000 tons, in Italy by about 200,000 tons, and in 
Norway by about 166,000 tons. A considerable reduction 
is shown in the United States tonnage owned, which is now 
When the abnormal 
conditions arising from the war disappear, these figures 
will no doubt tend towards the proportion existing in 1914, 
but a complete restoration cannot be expert ted. 

Before passing from the question of the world’s supply 
is interesting to look for a moment at the 


over 500,000 tons less than a vear ago. 


of tonnage, it 
rate of depletion of the world’s merchant tonnage. Recently 
Lloyd s published a statement of the number of vessels 
broken up, which is tabulated as under. It will be noted 
that the figures vary to an enormous extent from year 
to vear. 








Years Minimum tons, Maximum tons. 
1905-1900 120,003 251,900 
} 1910-1914 . 87,737 245,891 
1Vi5—1920 In these years practically no tonnage was 
| broken up, the yearly average amounting only 
| to 10,000 tons. 
1921 
1922 
1923 
1924 





The most recent returns show a decided falling off in 
the amount of tonnage being broken up. I suggest that 
the shipbuilder and shipowner should jointly consider, in 
their common interests, what is the best method of dis- 
posing of old and inefficient tonnage. As time goes on it 
becomes more apparent that we should take a more cor- 
porate view of this and other cognate subjects. We act 
too much independently and unheedingly of one another, 
to our mutual disadvantage. Could old and obsolescent 
ships not be offered in part payment for new ships, instead 
of being sold to foreign competitors for sums, in many cases, 
not much more than their scrap value ? Our position 
among the nations as owners and builders would thus be 
conserved. 
There is no doubt that to a large extent the tonnage 
owned by foreign countries has been swollen by the acquis- 
tion of ships from this country which were already more 
or less inefficient. They can, however, successfully compete 
with British ships, as their national requirements are not 
so stringent as ours, and much lower wages are paid than 
in Britain. As thess obsolescent ships disappear, the 
balance can only be maintained by the purchase of new 
tonnage. Our hope is that we shall be able to establish 
our old position of the most economical shipbuilding and 
engineering country, as the conditions presently affecting 
the production of foreign tonnage disappear. 
The following statement of the employment of coal and 
oil fuel at the present time, as compared with 1914, is 
also published by Lloyd's, and is interesting :— 

» 


1914. 192 
Percentage of Percentage of 
total gross total gross 


5. 





W. G, A. Perring ; ** Dunlop Tyres and their Uses,” by Mr. A. 
Healey ; ‘‘ The Results of Modern Aerodynamic Science in their 
Relation to Ship Propulsion,” by Herr Anton Flettner, Berlin. 
Sir Joseph W. Isherwood is also to read a paper during the 
session, the title of which will be announced later on. Among 
the sovial events which have been arranged is an “‘ At Home,”’ 
to be held in the Institution’s Buildings on Friday, the 30th 


tonnage. tonnage. 
Sailing vessels and sea-going ‘ 
Berges 1c ee ee 8-06 3:5 
Oil, &e., in internal com- 
bustion engines 0°45 4-2 
Oil fuel for boilers 2-65 27-54 
Coal .. .. -. 88-84 64-76 


It will thus be seen that 64} per cent. of the tonnage of 
the merchant marine now depends entirely upon coal, 





inst., while the “James Watt”’ dinner is fixed for Friday, 


November 20th, 





* From the presidential address to the Institution of Engineers 


while in 1914 the percentage was nearly 89, and the vs 
of fuel oil has increased from 3.1 to 31.74 per cent. These 
figures give an indication of what may be looked for in ¢}, 
next decade in the use of oil. The tonnage of motor vessels 
now building in the world amounts to 1,125,000, whl, 
the tonnage of steam under construction 
1,100,000, that is, the tonnage of motor driven vessels js 
102 per cent. of the steam-driven vessels. At the end of 
June last in Great Britain and Ireland the tonnage of 
motor vessels amounted to 58 per cent. of the steam tonnage 
under construction. In Denmark, Germany, Holland, 
Italy, and Sweden the motor tonnage under construction 
greatly exceeds the steam tonnage, the combined totals 
for these five countries being 250,000 tons of steamers, and 
625,000 tons of motor ships. The world’s figures inclut 
115 motor ships between 5,000 and 10,000 tons, five 
between 10,000 and 15,000 tons, and seven between 
15,000 and 25,000 tons. 

The economic side of the Diesel oil engine has never 
been clearly stated. Throughout the whole history of the 
motor ship it has apparently been proved on paper that, 
since the amount of fuel required by a motor ship is from 
one-third to one-fifth of that required by a coal-fired ship, 
the savings can be nil, as the prices of coal and oil, at any 
rate in home ports, are in the same proportion. Th 
after all, are facts which only the shipowner can 
and it is to be again regretted that shipowners gener 
do not act corporately with us and take a greater part in 
the affairs of our Institution, giving to the constructors 
the benefit of their actual commercial experience. ‘I’! 
fact remains that on a great number of our t 
trading routes the motor ship is to-day showing enorn 


vessels is 


Import { 


economies over steamers, and whilst shipowners will not 
put their cards on the table vet, the mere fact of repeat: 
! 


| 
and consistent construction of this type of vesse 
The explanation no doubt is that with 
} 


iS Ball 
ing evidence. 
motor ship contracts for oil fuel are obtained by 
owners at a very much lower rate per ton than is publish: 
The savings with motor engines in reduced stand-by loss 
much more economical working of cargo, reduced cost of 
personnel, and increased deadweight, have a very markec 
bearing on the balance sheet of the ship. 

On the other hand, quadruple-expansion reciprocat 
engines with high-pressure steam, and the high superhe 
which can be safely used with valve gear of the popp 
type, associated with intensive preheating and feed-wat: 
heating, is a proposition well worthy of study, in whic! 
there may be great possibilities, such as shortening t! 
engine-room length, and reducing the fuel consumptior 
by an amount greater than that achieved by the turbir 
when it was first introduced. 


it 








BRITISH STANDARD SPECIFICATION FOR 
PORTLAND CEMENT. 


THe Standards 
now published a new issue of the B.S. Specification | 
Portland Cement (No. 12, 1925), which was last 
in 1920. Since that time it has been found desirabk 
make certain changes to bring the B.S. 
more into line with present-day requirements 
meet prevailing conditions of manufacture and testi 
hot climates. the work 
a more precise method was sought than that heretofor 
adopted for determining the consistency the 
cement paste for the tensile and setting time tests. Exter 

sive investigations were carried out, but no method wa 
found which could be considered unquestionably mor 
reliable and the directions of the previous editions of th 
B.S. Specification have therefore been retained. ‘Th: 
investigations are being continued in the hope that som: 
satisfactory means may be found which can be included 
in a future edition of this specification. 

The following are the principal alterations embody 

in the 1925 edition of the specification : 


British Engineering Association | 


revi 


Specific atior 


and 1 


in In the course of of revisio 


ot Tent 


(1) A summary of the tests is given at the beginning «| 
the specification. 

2) Provision has been made for testing in hot countri 
at temperatures up to 95 deg. Fah. In climates wher 
the temperature runs above 95 deg. or below 58 dex 
special arrangements have to be made between the vendor 
and the purchaser unless the ranges given in the specifica 
tion can be artificially produced. 

(3) The cement is now required to be more finely ground 
the permissible residue on a 180 by 180 sieve being I" 
per cent. instead of 14 per cent. Tolerances are laid dow! 
for the number and size of wires and size of openings in 
sieves, both for cement and for sand. The minimum siz 
of the sieving area is now specified to be 50 square inches 
and the minimum depth of the sieves to be 2?in. 

(4) The maximum figure for the hydraulic modulus has 
been raised to 2.90 and the maximum limit for magnesia 
is now 4 per cent. 

(5) The minimum tensile breaking strength of neat 
cement after seven days has been increased to 600 Ib. 
per square inch, and that of cement and sand after seven 
days to 325 lb. per square inch. The 28-day test on neat 
cement has been eliminated. 

(6) The amount of water for gauging cement and sand 
briquettes is now to be ascertained by means of a formula 
based upon the amount needed to produce the plastic 
mixture required in the tensile test for neat cement. 

(7) The Standard Leighton Buzzard sand is required 
to be of the white variety, and its loss of weight on extrac 
tion with hot hydrochloric acid is specified not to exceed 
0.25 per cent. 

(8) The initial setting time of normal setting cement is to 
be not less than thirty minutes, and the initial setting time 
of quick-setting cement not less than five minutes. 
Copies of this publication (No. 12, 1925) can be obtained 
from the B.E.S.A. Publications Department, 28, Victoria- 
street, London, 8.W., price 1s. 2d. post free. 








Hiruerto there have been no facilities for taking a 
meal on Southern Railway trains west of Exeter. Restau- 
rant cars now, however, run between Waterloo and Ply- 





and Shipbuilders in Scotland, October 6th, 1925. 





mouth, Padstow and Ilfracombe. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Birmingham Quarterly Meeting. 


THERE was a large and representative gathering 
at the autumn quarterly meeting of the Midland iron trade 
in Birmingham to-say—Thursday—and though business 
did not show any wonderful improvement, there was a 
little more activity to be noted in both the raw iron and 
finished steel departments. The tone of the market gener- 
ally was brighter than had been anticipated and than has 
been the case in recent weeks. Iron and steel masters 
and engineers, it would appear from conversation on 
Change, are inclined to the opinion that the fourth quarter 
of the year holds a prospect of better business than the 
quarter just ended. To-day there wefe inquiries both for 
crude and finished material, and though the business done 
was comparatively small, some traders thought they dis- 
cerned steadying factors in the situation as it has developed 
during the past week or two. There is not sufficient 
evidence from which to infer that the slump has reached 
its limit, but hopes are entertained that the corner has now 
been turned, and that better business may be looked for 
in the near future. Quotations for iron and steel have 
undergone so many changes of late that at to-day’s meeting 
there were no further material alterations. It does not 
»ppear that recent reductions in finished iron and steel 
prices have resulted in any increase in turnover at the 
mills, and there was no rush at the quarterly meeting to 
place forward contracts. Indeed, the policy of covering 
only immediate requirements appears to be persisted in 
n practiealiy every instance. Some of the Midland indus- 
tries are a little better off for work, and this fact will reflect 
upon the iron and steel trades. Local builders of rolling 
stock continue well engaged, and make fair demands upon 
the Staffordshire mills, both for iron and steel, chiefly the 
latter on account of the lower price. The few ironworks 
remaining in operation find a moderate demand for wrought 
iron in preference to steel, Steel orders are nearly all for 

mstructional work, contracts for heavy products, such 
s rails, being very scarce. 


Pig Iron. 


\ little more interest was displayed at to-day’s 
quarterly meeting in pig iron supplies. The few forges that 
are at work in South Staffordshire have practically no 
stocks, though some good parcels have changed hands 
recently, and both forge and foundry consumers to-day 
sounded the market for fairly large tonnages. Furnace- 
men would like to think that this development signifies 
the belief of consumers that they are not likely to get more 
advantageous prices than are now being accepted, and 
that a very little may turn the scale in the other direction. 
Business was done in Derbyshire foundry at £3 53. Two 
or three houses stood out successfully for the full £3 6s. 
Northamptonshire foundry sold at £3 ls. Forge qualities 
were quoted £3 2s. and £2 16s. respectively. It is not yet 
possible to state that the downward course of prices has 
been arrested The plain fact is that the demand is much 
below production, limited even as that now is in the Mid- 


lands. A fair amount of pig iron is being taken by the 
light castings trade, but the inquiry from other sources 
is unsatisfactory. There are comparatively few outlets 


for forge qualities. As far as could be judged on ’Change 
to-day the quarterly meeting will not add much to the 
business in hand at the blast-furnaces. 


Blast-furnace Coke. 


Though a joint meeting of Midland associated 
blast-furnace men and coke makers has recently been held 
to consider the question of the revision of blast-furnace 
coke prices no definite basis has been agreed upon, and 
any rate for the time being, get their 
supplies by free bargaining on the open market. Latterly 
the basis price to associated blast-furnaces has been 12s. 6d. 
per ton. It was recognised that this was not a remunera- 
tive price. On the other hand, the production of pig iron 
at the rates now ruling cannot conceivably be a profitable 
business, save under exceptional circumstances. It was, 
therefore, thought that the coke makers would make a 
further concession, if it did not amount to more than six- 
pence, to help to restore some sort of equilibrium. This 
they were not prepared to do. They pleaded that not- 
withstanding the great increase in the cost of coal getting 
and coking, they are now selling at hardly more than pre- 
war prices, while pig iron has not reacted to the cheapening 
in any degree whatever. Both parties appreciate the 
importance of a settled price in its bearing on market 
stability, and though the conference was abortive, renewed 
efforts to reach an understanding are anticipated. 


smelters will, at 


Staffordshire Bar Iron. 


The reduction of 7s. 6d. per ton in Staffordshire 
Crown and nut and bolt bar iron had no general significance, 
inasmuch as this branch has been in an unreal position 
for some time past, and with the reductions mentioned, 
Staffordshire mills are-still 10s. above Lancashire in Crown 
bars and 15s. higher in common nut and bolt and fencing 
qualities. The stability of the inter-association arrange- 
ment that has subsisted for several years past has been 
strained by the further drops in the Lancashire district, 
where a fairly active export trade in Crown bars has been 
encouraged by the lowering of the f.o.b. quotation to 
£11 7s. 6d. Manufactured iron is difficult to sell, and the 
marked bar makers, whose quotation of £14 10s. remains 
unaltered, report that business—which for some time has 
been fairly brisk—-has become somewhat sluggish. The 
continuance of the strike in the Charleroi district, where 
13,000 men are said to be out of work, has dislocated the 
business in No. 3 Belgian iron, generally supplied here in 
large quantities for nut and bolt manufacture ; but some 
of the French works have now made arrangements to take 
over the trade, and this material has somewhat cheapened, 
bars being obtainable here at £6 15s. delivered, a reduction 
of about 5s. The nut and bolt trade is rather quiet, and 





the demand for bars, whether of Staffordshire make or 
of foreign origin, is not large. 


Galvanised Sheets. 


The galvanised sheet trade is still excellent, with 
good contracts running to the end of the year, and, in some 
cases, carried into next year. Prices continue firm at 
£16 5s., with an upward tendency, owing to the somewhat 
higher price of spelter. It is stated that some bookings 
have been made at £16 7s. 6d., an advance of half a-crown 
per ton on the figure generally accepted. Trade with the 
Far East is to some extent affected by the Chinese political 
troubles. The black sheet trade is fairly active, and values 
remain firm. 


Steel. 


Business in steel received very little stimulus 
at the quarterly meeting to-day. Certainly there were 
more inquiries for structural material, but the actual busi- 
ness transacted was not large. The trouble appears to 
be the irregularity of steel prices and the feeling that the 
slump in values has not reached its lowest point. The 
competition for the small business available is extremely 
keen, and the cut-throat rivalry of Northern plate mills 
has resulted in some very low prices. Structural plates 
have been sold at as low as £8 10s. per ton, with a 20s. 
freight to set against the producers’ return. Boiler plates 
are freely offered at £11 15s., which is 5s. per ton below 
the official quotation. Endeavours to obtain £8 5s. for 
small steel bars did not meet with much success, £8 indi- 
cating the general market level. Angles and joists com- 
mand £7 10s., tees £8 10s. These prices are said to carry 
no profit, but the makers are keen for business, and are 
doing their best to meet the formidable foreign competi- 
tion. It is believed they would recover the trade lost to 
Belgium if the rates of exchange were anything like normal. 
At present the low foreign values give the foreigner an 
enormous advantage. Native billets continue at £6 10s., 
though there are some exceptions to this quotation, a 
number of the mills asking 5s. more. Continental billets 
are offered at about £5 9s. delivered. A fair aggregate of 
steel is being called for in rolling stock and locomotive 
construction, on which some firms are busily engaged, but 
the total does not represent the heavy tonnage required 
by modern mills now generally operating on the three- 
shift system. The re-rolling firms in the Black Country 
are getting an increased proportion of the bar business, by 
the use of Belgian semi-finished steel, and are taking orders 
somewhat below the prices charged by the large steel 
works. 


The Bank Rate. 


The reduction of the bank rate from 4} to 4 per 
cent., like the previous reduction in August, took Midland 
industrialists more or less by surprise. By reducing interest 
charges it will ease one of the burdens on industry, and 
to that extent is to be welcomed for its favourable effect 
on trade generally 


Unemployment. 


There has been a further decrease in the number 
of persons unemployed in the Midlands. The latest returns 
show that for the week ended September 28th there were 
149,181 persons out of work, as compared with 152,675 
for the previous week, a decrease of 3494. This follows 
upon a decrease of 6863 recorded last week. The aggregate 
is made up of 111,735 men, 2879 boys, 31,317 women, 3250 
girls. The returns for the principal towns are :—Birming- 
ham area, 25,571 ; Bilston, 3279 ; Coventry, 2499 ; Cradley 
Heath, 3930; Derby, 1603; Dudley, 3430; Leamington 
and Warwick, 416 ; Leicester, 6097 ; Northampton, 1941 ; 
Nottingham, 8570; Oldbury, 1263; Peterborough, 268 ; 
Redditch, 1275; Smethwick, 3363 ; Stoke-on-Trent area, 
17,983; Stourbridge and Brierley Hill, 3566; Tipton, 
1886 ; Walsall, 4563; Wednesbury, 2464; West Bromwich, 
2742 ; Wolverhampton, 4771] ; Worcester, 1354. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
General Conditions. 


Tue markets here are all very quiet and dull this 
week, and the expectation of better trade this autumn 
seems now to be lessening a little. No doubt some fairly 
good business has been placed lately, and negotiations 
are still going on for more business with Russia, but the 
general position in the Lancashire engineering industry 
does not appear to be flourishing vet. The inability of the 
cotton mills to find spare capital for the renewal of their 
machinery is no doubt the main cause of the lack of trade ; 
and the orders which come from sources other than the 
Lancashire cotton trade, although very valuable as an 
auxiliary support, are not heavy enough to take the place 
of a continuous demand for new machinery in the county. 
Any genuine revival of trade here must no doubt wait for 
the recovery of the cotton industry, upon which depends 
almost entirely the prosperity of Manchester and of Lanca- 
shire generally. 


Metals. 


The outlook in the non-ferrous metal market 
here is not free from obscurity. Copper prices are, of 
course, at or near the bottcm; this fact has been recog- 
nised for a very long time, and every now and then an 
attempt is made to raise them; but it always seems to 
fail at the critical moment, just when people are beginning 
to believe that a real and permanent advance has begun. 
This kind of “ see-saw ’’ within narrow limits has been 
going on for four years, and it seems impossible to get the 
price of refined copper above about £70 per ton, or to 
depress it below about £65. The actual statistical position 
in copper has changed enormously in favour of the market 
during these four years of comparatively’ small price 








Four years ago the visible supply of refined 
copper in America was about 270,000 tons ; and it is now 
only about 78,000 tons, and yet the price changes in the 


changes. 


interval have been quite negligible. Of course, if the 
reduction in the supplies continues there will be a serious 
movement in the market so soon as actual consumption 
conditions begin to show a return to activity ; but at the 
moment, large as is the consumption in some directions, 
it does not seem to be nearly large enough to inspire con- 
fidence in the future of prices. It was thought at one 
time that the German demand for copper would bring 
about a serious advance in the price, but recently German 
industry seems to have been getting in a bad way. It is 
difficult to get at the actual truth, but probably it is the 
lack of sufficient capital to finance commerce and industry 
which is at the bottom of the difficulties in Germany. 
Considerable quantities of copper have been sent by 
America to Germany this year ; in fact, more than a fourth 
of the total exports, but one does not know how much of 
this remains in stock. In the market for tin there seems 
again to be an expectation of a higher level of prices, and 
speculators are apparently preparing for another “ bull” 
campaign. It is expected that the next statistics will 
show a further decrease in the visible supply, and although 
consumers are not buying yet very freely, it seems quite 
possible that they may be scared into doing so soon. The 
question of the demand from the American tin-plate 
industry seems now to be the crucial point. Lead and 
spelter both keep very firm, and there is no present pros- 
pect of more reasonable prices for the former. Of course 
the shipping strike in Australia is doing something to 
keep down the supplies of lead in this country. 


Pig Iron. 


In the Manchester foundry iron market there is 
a moderate and fairly steady business in small lots of 
No. 3 Midland iron, but as yet no sign of any revival in 
the prices. Various reports reach this centre of excep- 
tionally low prices being taken, but it is possible that 
some, if not all, of these originate in “‘ bear” sales by 
merchants, and not in weakness on the part of makers. 
Wherever there is a chance of getting a consumer to buy 
for three months in advance there are merchants who will 
take the order at a little under the present prompt prices. 
Of course, this indicates clearly that merchants are taking 
an unfavourable view of the future, and expect lower prices 
in the pig iron market before the end of the year; but 
one cannot see that the drop, if it comes, is likely to be 
very serious. Most of the furnaces are now close up against 
costs, and all say that they are, although it is difficult to 
believe that there is a difference of or 6s. per ton 
between the costs of making pig iron in Northampton- 
shire and in Derbyshire or Cleveland. Up to the war we 
always understood that the Cleveland furnaces could make 
iron as cheaply as those in any other part of the world. 
Manchester prices for No. 3 iron range from 73s. to 74s. 6d. 
per ton delivered. The more usual price for Derbyshire 
foundry iron is 74s. delivered, or, say, 66s. 6d. per ton at 
the furnaces, although there are continual reports of 
less being taken from consumers in the Birmingham district 
This, of course, may be caused by the fact that Northamp- 
tonshire iron comes more easily into competition with 
Derbyshire there than it does here. For Lincolnshire iron 
73s. per ton is quoted here. Scotch iron has been a little 
easier, but there is not much interest taken in it vet. 


5s. 


Finished Material. 


At the end of last week the Lancashire bar tron 
makers reduced the price of Crown bars by 10s. per ton, 
but so far it is difficult to see any sign of improvement in 
the demand for the local iron. So many Lancashire con- 
sumers have now accustomed themselves to the use of the 
foreign malleable iron, that it will be difficult to get them 
back until the difference in price is much than at 
present. In the finished steel market there is only a very 
small business being done here. 
£7 15s. for joists and angles, and £8 10s. for plates, with 
occasional reports of lower rates for specially easy speci- 
fications. 


less 


Prices are steady at 


Scrap. 


Dealers in the old iron and steel trade are still 
in a very depressed state of mind. There seems no good 
prospect ahead, except perhaps that if the reduction in 
bar iron prices does succeed in increasing the sales, there 
might be a better demand for heavy wrought scrap iron. 
This might result in a rise in the price of the scrap at 
the same time as the price of bar iron was going down: 
for at the present prices of bar iron heavy scrap of good 
quality ought to be worth fully 10s. per ton more than 
the 65s. which the forges are paying at present. Steel 
melting scrap remains dull, and dealers here offer about 
47s. 6d. per ton for it. In cast scrap for the foundries, only 
a small business is being done, generally at 70s. delivered, 
for lots of good quality. Broken textile machinery scrap, 
of course, is dearer than this, although it is doubtful 
whether any could now be sold at 80s. 


Manchester Association of Engineers. 


The 1925-6 of the above- 
mentioned Society opens this evening—Friday, October 
9th—when the President, Mr. R. Onions, M.I. Mech. E., 
will deliver an address. He will also present the Con 
stantine Medal to Mr. T. B. Morley, D.Sc., for his paper, 
read last session, on the “ Internal Combustion Turbine,” 
and the Butterworth Gold Medal for the contribution to 
the discussions during the past session to Mr. H. L.,Guy. 
The meetings will be held at the Engineers’ Club, and will 
begin at 7.15 p.m. Amongst the papers down for reading 
during the session there are several of rather exceptional 
local interest, one, for instance, on the Garratt loco 
motive, by Mr. R. H. Whitelegg, of Beyer, Peacock and 
Co., Ltd. ‘“‘ Hydro-electric Engineering” will be dealt 
with in a paper by Mr. P. W. Seewer, D.E. (Zurich) ; 
“The Design and Construction of Electric Cranes,”’ by 
Mr. Daniel Adamson, M.I. Mech. E.; and “ The Electrical 
Drive of Reciprocating Machine Tools,”’ by Mr. L. Miller, 
A.M.LE.E. “Marine Diesel Machinery”’ is the title of 
@ paper which will be very welcome in Manchester. It 
is to be read by Mr. James Richardson, B.Sc., M. Inst. C.¥. 


discussion session 
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The Engineers’ Club, Manchester. 


The Committee of the Engineers’ Club is very 
anxious to do all that is possible to assist technical institu- 
tions with regard to accommodation for meetings and social 
reunions. Already the Institutions of Mechanical Engi- 
neers, and Electrical Engineers, and the Manchester Asso- 
ciation of Engineers make use of the amenities provided, 
and the Committee will welcome applications from other 
societies for the use of one of the smoke-rooms on evenings 
which are not already booked up. Applications for rooms 
should be made to the honorary secretary, 17, Albert- 
square, Manchester. 


BaRROW-IN-FuRNEsS. 
Hematite. 


The hematite pig iron market continues to be 
very flat, and the orders which are coming in are small and 
not very frequent. Buyers are mostly confined to Scotland 
and the Midlands, and their requirements are not by any 
means heavy. The continental trade is very small, and 
American business is spasmodic. There is no change in 
the outlook whatever. The dissatisfaction which some of 
the lower-graded men expressed at the latest certified 
rates of pay in Cumberland does not seem to be as keen as 
it was a week ago, and there is less talk about coming out. 
It would be disastrous if the present most satisfactory 
method of ascertaining rates of wages from the selling price 
of iron was scrapped. In Cumberland there have been 
strikes at some of the mines and threats of strikes at some 
of the ironworks, but the masters have taken the matter to 
court. They explained that their action was dictated not 
by their inability to pay the rates demanded, but had the 
definite object of protesting against the heavy burden those 
rates would throw on local industries. Heavy charges on 
their works meant, they said, inability to compete in the 
markets. 


Iron Ore. 


The iron ore trade is dull, so dull that the Hod- 
barrow Mining Company has issued notices to the effect 
that it is stopping all work for the present, owing to poor 
trade. This action very definitely indicates the state of 
the ore trade in the district. The Furness mines are 
practically idle, whilst the others in Cumberland are not 
raising much. Foreign ore is coming in in very restricted 
quantities. 


Steel. 


The condition of the steel trade is very little 
altered. The Workington rail mills are running at present, 
but the orders they hold do not amount to much, and fresh 
contracts are needed to keep them going regularly. As 
regards the Barrow rail mills, there may be a re-start 
shortly. The ironworks may start in a week or so, and 
if they do it is more than likely that the steel departments 
which have been closed for some time may deal with the 
few orders which are held. 


Shipbuilding. 


There is local interest in the possible orders from 
Chili for destroyers and cruisers, and a rumour is about 
that Vickers at Barrow may share the contract with Arm- 
strongs. Locally, there is no confirmation of this report. 
Any negotiations which may be proceeding must be taking 
place in London, but Barrow hopes that Vickers will get 
a share. Shipbuilding work at Barrow is badly needed. 








SHEFFIELD. 


(From our own Correspondent.) 


The Heavy Steel Trade. 


THERE is nothing to indicate any brightening 
in the outlook for the heavy departments of the steel trade. 
One still meets with a feeling of optimism as to the future, 
but, so far from any improvement being visible at present, 
conditions are actually worse, and there has been a further 
increase in the number of unemployed. The demand for 
steel billets is still on a most meagre scale, limited to the 
requirements of the moment, and, in order to avoid over- 
production, one of the local open-hearth furnaces has been 
shut down. Practically no inquiries of importance are 
coming forward. The market for steel sc rap is in a lifeless 
state. Odd parcels are occasionally picked up at very low 
prices, but the holders of quantities are not coming on the 
market. 


Other Steel Branches. 


A decline in the volume of trade is reported in 
several other branches, including rolling mill and more 
highly finished goods. The railway steel departments are 
still fairly well employed on axles, tires, and springs. The 
home railway companies have substantial orders to place, 
if they carry out their large programmes of renewal, and 
there is reason to hope for an improvement in the demands 
from India and South Africa. A large amount of work 
continues to come forward from the automobile, electrical 
and wireless industries. The crucible steel trade is still 
in a very unsatisfactory state, but there is a very fair 
demand for files and several other classes of tools. 


The Week’s Orders. 


The London and North-Eastern Railway Com- 
pany has given an order to the Doncaster Works for nine- 
teen side-tank locomotives, of a type which is largely used 
in the West Riding for shunting purposes. It is under- 
stood that it will probably take about twelve months to 
construct the engines, and that a start will be made as 
soon as possible. Two subsidiaries of Sheffield firms have 
participated in the railway orders announced during the 
week. These are the Metropolitan Carriage, Wagon and 
Finance Company, Birmingham (Vickers, Ltd.), which is 
to build twenty-one all-steel carriages for the South 
Indian Railway, and the Leeds Forge Company (Cammell 





Laird and Co., Ltd.), which has received a contract from the 
Central Argentine Railway for sixty all-steel motor car and 
general cargo vans. Earle’s Shipbuilding and Engineering 
Company, of Hull, has received an order for the construc- 
tion of two grain carriers for the Eastern Steamship Com- 
pany, of Canada. The vessels are to be delivered in March 
next. Messrs. Earle built four of a similar kind for the 
same Canadian firm last year. The big electrical projects 
in Greece are of interest to Sheffield. It is reported that 
a vast scheme of electric power stations for the supply 
of lighting and railway electrification is to be carried out, 
involving an expenditure of several millions sterling, and 
that the tender of the Power and Traction Finance Com- 
pany, Ltd., of London, has been accepted in conjunction 
with the Greek National Bank and other financial interests. 
The Sheffield firms of John Brown and Co., Ltd., and 
Cammell Laird and Co., Ltd., are among those under 
whose auspices the Power and Traction Finance Company 
was registered in 1922, with a capital of £250,000, the 
other firms concerned being Sir William Arrol and Co., 
Ltd., the English Electric Company, Ltd., the North British 
Locomotive Company, Ltd., and the Prudential Assurance 
Company, Ltd. 


Cutlery and Plate. 


The cutlery and plate trades show a little im- 
provement, as orders for the Christmas season have come 
in to a somewhat better extent, but the volume of such 
orders, especially from the ordinary retail trade, is much 
below the average. The Dominions have sent forward a 
few good orders, and the quantity of goods going to South 
America shows an increase. The home distributors report 
some demand for the best class of wares, but the number of 
people who can afford these products is naturally limited, 
and the general trade with the lower middle and working 
classes shows a heavy falling off. The bulk of the trade 
being done at present relates to cheap stainless knives, 
small cased goods, and spoons and forks, profits on which 
are cut extremely fine. The manufacturers have com- 
plained seriously of the dumping of cheap goods from 
America and Germany, particularly pen and pocket knives 
and scissors from the latter country, and the Board of 
Trade has appointed a Committee to inquire into the appli- 
cation for the imposition of a safeguarding duty. The 
Admiralty is at present inviting tenders for large quantities 
of cutlery, mechanics’ and engineers’ small tools. 


Navigation of the Trent. 


The great scheme for improving the Trent naviga- 
tion, so as to make Nottingham an inland port, is nearing 
completion. It involves the construction of four locks on 
the Nottingham to Newark stretch of the river, and the 
work is being carried out by the Corporation of Notting- 
ham, with substantial assistance from the Government. 
The Holme and Stoke locks have been open some time, 
the Gunthorpe Lock was opened last week, and only the 
Hazleford Lock remains to be completed. It is expected 
that the whole scheme will be finished and ready for formal 
opening by the spring of next year, and Nottingham will 
then be connected with Hull by a commercial waterway 
suitable for vessels laden with up to 120 tons of merchan- 
dise. The Gunthorpe Lock is 190ft. long and 20ft. wide, 
and is sufficiently large to admit of the passage of a tug 
and three fully-laden barges at one operation. The opening 
ceremony was performed by Mr. H. B. Betterton, Parlia- 
mentary Secretary to the Ministry of Labour, who re- 
marked that the scheme was going to be of illimitable benefit 
to Nottingham and Nottinghamshire. He pointed out 
that already, before it was completed, it had proved a 
great stimulus to trade and industry in the district. New 
buildings and factories had been erected near the river, 
and were but a foretaste of what they would see when the 
scheme was completed. 


Bridge Schemes. 


The Cleveland Bridge and Engineering Company, 
Ltd.,Darlington, has received from the West Riding County 
Council the contract for the construction of a new bridge 
over the river Ouse at Boothferry, near Goole. The esti- 
mated expenditure on the se heme is £112,500. The bridge 
will take two years to complete, and it will be built to the 
designs and under the direction of Mr. Basil Mott, of 
Messrs. Mott, Hay and Anderson, chartered civil engineers, 
Westminster. Grimsby Town Council has adopted a scheme 
for the reconstruction of a bridge over the Alexandra Dock 
at Corporation-road, at a cost of £55,000. Another project 
to be carried out at Grimsby is the provision of trackless 
trams at an expenditure of £ :13,000. 


A Valueless Seam. 


The recent discovery of a new coal seam at the 
Hartington Colliery of the Staveley Coal and Iron Com- 
pany, Ltd., has been followed by disappointment. It is 
announced that, as a result of exhaustive tests, the seam 
has been proved to be valueless, and consequently it 
will not be worked. The company has also found it neces- 
sary to close the deep hard seam at the same colliery, and 
the 300 men employed in it have received a fortnight’s 
notice. They have, however, been offered employment 
at the Markham No. 2 colliery. 


An Interesting Purchase. 


At the annual meeting, last week, of Thos. W. 
Ward, Ltd., the well-known dismantlers and metal mer- 
chants, of Sheffield, the chairman reported that the firm 
had purchased the famous Cornish ‘** De Lank ”’’ Granite 
and Elvan Quarries, with all plant and goodwill. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron and Steel Imports and Exports. 


NoRTHERN iron and steel manufacturers are still 
virtually shut out of foreign markets by the competition 


of cheaper continental materials. French pig iron pro- 
ducers in particular are selling iron for export at far below 





the home price, and British buyers are, in fact, taking a 
fair proportion of this dumped pig iron. The effect of thic 
competition is reflected in the exports of pig iron from th. 
Cleveland district during September, when 26,479 tong 
were shipped. The decline, as compared with August, is 
only about 2000 tons, but the shrinkage has affected hot} 
coastwise and foreign shipments, the former totalling 11,9092 
tons and the latter 26,479 tons. The steel and finished iron 
exports have been fairly steady, totalling 50,948 tons, 
compared with 51,381 tons in August and 50,450 tons in 
July. Although less iron and steel were shipped into th. 
river Tees in September than in August, the total for the e 
eleven months ended September 30th exceeded by over 
40,000 tons the imports for the corresponding period of 
1923-24. Statistics presented at this week’s meeting of 
the Tees Conservancy Commission showed that the pig 
iron brought in during the past eleven months totalled 
15,359 tons, as against 21,868 tons a vear ago, and 1427 
tons in the pre-war period of 1913-14. Plates, bars, angles, 
rails, sheets, joists, &c., unloaded to the end of last 
month amounted to 23,240 tons, as against 18,457 tons 
in 1923-24, and 19,481 tons in 1913-14. Crude sheet bars. 
billets, slabs, &c., imported in the last eleven months 
reached 126,408 tons, as compared with 84,887 tons in 
1923-24 and 33,655 tons in 1913-14. The total of all iron 
and steel materials imported during the past eleven months 
was 165,007 tons, as compared with 125,212 tons in 1923 
24, and 54,563 tons in 1913-14. 


Cleveland Iron Trade. 


While a more feeling 
on the Cleveland pig market during the past week or 
the fact must not be overlooked that the present sli! 
improvement is based upon a comparatively small py 
duction. Works are only moderately employed, and prices 
are in many cases unremunerative ; but if circumstances 
arise in the near future to justify firms doubling their 
output, current quotations would become profitable. A 
good deal of foregn competition has still to be faced, but 
in one or two branches it is not so keen as it has been 
The recent fall in pig iron prices has attracted consumer 
and a fair number of inquiries are reported. Stocks ai 
reported to be very low, and a little more expansion in 
demand would be difficult to cope with. There are no 
only thirty-four blast-furnaces in operation in this district 
twelve of which are making Cleveland pig iron, eight pro 
and fourteen on special kinds of iron 
3 G.M.B 
6d., and 


optimistic has prevaile:| 


ducing hematite, 
No. 1 foundry iron is quoted at 70s. per ton, No. 
Cleveland pig iron 66s. 6d., No. 4 foundry 
No. 4 forge 65s. per ton. 


65s. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade displays 
a slightly better tone. Some of the makers are well sold, 
business is extending both to home and export branches, 
and as a result prices are kept firm at last week's levels 


mixed numbers being 74s., and No. | 74s. 6d. per ton. 


Ironmaking Materials. 


The foreign ore trade continues in a lifeless state 
Consumers have large stocks, and have no need to com¢ 
on to the market. Best Rubio ore remains nominal at 
20s. per ton c.i.f. Tees. Although the fuel market is firmer 
good medium furnace coke is still offered at 18s. 6d. per 
ton delivered at the works, 


Manufactured Iron and Steel. 


There is still no sign of any revival in the manu- 
factured iron and steel trade. The demand for semi 
finished steel has subsided, and continental competitors are 
capturing a good deal of the orders that come on the 
market ; but foreign firms are not always able to guarantee 
the prompt delivery that local manufacturers can give, 
and this fact enables producers here to secure a certain 
share of the work distributed. A few sales of construc- 
tional steel are still being made, and a few more small 
contracts for rails are reported to have been arranged 
Prices are unchanged. 


The Coal Trade. 


The Northern coal trade presents a more animated 
tone than it has done for some months past, as the result 
of inquiries from all directions. It would appear that the 
present range of prices is bringing out buyers who are 
replenishing their supplies after the overbuying of July. 
No more collieries have been started, but the demand is 
such that there is every prospect of improved working 
conditions before long, particularly in best steams. Thus 
the outlook is very much better than was the case in 
August or September, and steam collieries are well stemmed 
up to the end of the month. The difficulty the trade has to 
contend with has been the shortage of tonnage, but for 
which collieriés might have enlarged their bookings. Sellers 
are endeavouring to get a little better price for prompt 
delivery, but there is some danger of any increase in prices 
driving away prospective buyers, for there is still a huge 
surplus of coal in Germany. In the Northumberland 
section there have been large sales of steam coals lately, 
and there are indications of steadiness for the rest of this 
month, but further buying will largely depend on the 
maintenance of the current range of values. Customers 
abroad quickly hold aloof when prices are not to their 
liking. Durham gas coals continue in fairly good request, 
and the trend on the whole is satisfactory. Supplies of 
coke have somewhat dwindled in the coke market, owing 
to the relatively heavy bookings recorded lately, and 
prices are fully steady. 


Effect of Subvention Arrangement. 


The joint report of the accountants with respect 
to the proceeds and costs in the coal mining industry in 
Durham for the months of June, July and August shows 
that under the subvention arrangement with the Govern- 
ment the percentage to be borne by the owners in October 
will be 51.59 per cent. on basis wages. This figure com- 
pares with 61.71 per cent. in September, or a reduction 
of 10.12 per cent. Under the subvention scheme, the 
wages of miners in the county will continue at the minimum 
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level of 110 per cent. on basis rates, and the Government 
will make up the difference to the coalowners as between 
51.59 and 110 per cent., which represents 58.41 per cent. 
[he subsidy help of 58.41 per cent. shows once again how 
far the minimum rate of wages is above the economic yield 

the coal. actual amount of the in 
Durham for the month of August—the first month under 
arrangement £268,404, which 
equal approximately to 2s. 6d. per ton of the coal raised. 
he official subvention figure in Northumberland for 
\ugust was £111,907, or about 2s. 8d. per ton. 


Ironworkers’ Wages Advanced. 


subvention 


ie Government was 


is 


In accordance with the sliding scale adjustment, 
the wages of puddlers and other forge and mill workers at 
North of England works will be increased by 2} 
the next The net selling price of manu- 
vtured iron for the two months endfyg August last 
is been certified as £12 13s. 6.15d. per ton, as compared 


per cent, 
two months. 


rr 








vith £12 9s. 2.39d. per ton during the preceding two 
month 
SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 
rue tonnage launched from Clyde vards during 


amounting vessels of 27,608 tons 
considerably less than the average for that 
the years. Present indications 
point to a period of considerable hardship throughout the 
Negotiations in progress may ultimately 
of production, but it is doubt- 
could make material 
trade during the next three or four months. 


September, to seventeen 


rgregate, Was 


month over past twenty 


inter months 





iit in a lowering of cos 
ful if 


lifference to 





anv decisi 





n reached any 


With orders coming in at the present rate the number of 
empty berths is bound to increase, as fresh contracts 
ire totally ina lequate to fill the places of completed 
vessels. The percentage of unemployment in the industry 


s higher than in any other industry at present. During 


Se ptember only four vessels of over 4000 tons were 
launched, and these were as follows Mahseer, geared 
turbine cargo steamer, 7860 tons, built for T. and J. 


Brocklebank, Ltd., Liverpool; Levernbank, motor ship, 
5200 tons, for the Bank Line, Glasgow Barrdale, cargo 
steamer, 5100 tons, for Barr, Crombie and Co., Ltd., 





Glasgow ; Gascony, single-screw motor ship, 4470 tons, 
David McIver and Co., Ltd., Liverpool 
announced during September are as follows :—Twin-screw 
motor ship, 10,000 tons deadweight, for Bibby Brothers 
and Co., Liverpool, to be built at Fairfield ; an oil tanker, 
12,300 tons, for the Vacuum Oil Company, London, to be 


Contracts 


ior 


built at Port Glasgow; and a vessel of 8500 tons, to be 
built at Whiteinch, for the B.I.S.N. Company, London. 
\. and J. Inglis have an order for a Diesel-engined train 
ferry for the Entre Rios Railway, South America, and 





Henry Robb a contract for twenty-four large barges for 
foreign owners 


Pig Iron. 


There has been little fresh movement Scotch 
The market still lacks strength, and buying for 


the most part continues to be for very small quantities. 


in 
pig iroz. 
Neither home nor export demands show any indication of 
improvement 


Steel. 


So far as business in steel piates and sections is 
concerned, are unchanged Demands are 
generally small and the tendency of prices is weaker. Some 
fair lines in structural material have been offered, but 
shipbuilding orders are extremely dilatory. Steel sheets 
for export are comfortably off, business maintaining a 
steady level, but the home turnover is not too satisfactory. 


conditions 


Iron. 


The demand for manufactured iron is feature- 
Re-rolled steel is a shade busier than iron, but steady 
competition from the Continent means low prices. Some 
extremely keen figures have been quoted, and there is no 
sign of any stiffening. Iron are unchanged, but 
untested 


less. 


prices 
also 


Coal 


The turnover in Scottish fuel is still confined to 
certain descriptions, and generally speaking the market 
weak and comparatively inactive. In reund coal 
Lanarkshire splints and ells of best quality and first-class 
Fife and Lothians steams are all moderately busy, but all 
other sorts are weak. Foreign orders are restricted, and 
very disappointing compared with those of this season 
in previous years, while home requirements also are con- 
siderably below normal. The outstanding feature of the 
market is the sustained demand for washed treble and 
double nuts in all districts. The latter are especially 
strong. Orders are not so heavy as in normal times, but, 
on the other hand, supplies are far below the usual quan- 
tities. Single nuts are not quite so strong, and smaller 
sizes likewise are a shade easier. Lanarkshire ells have 
firmed a trifle, but splints have been sold through second 
hands at lower terms than those quoted by the collieries. 
Fifeshire and Lothians best steams are steady. Aggregate 
shipments amounted to 262,605 tons, against 245,817 
tons in the preceding week and 251,929 tons in the same 
week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Position. 


Ir is a somewhat doleful procedure to deal in 
de‘ail with the present conditions in the steam coal trade 


incidents, but they are more than set off by disappointing 
factors and the general depression which does not appear 
to lift sufficiently to arouse much hope for the future. 
Foreign coal exports last week showed a further falling off, 
which was not surprising, seeing that during the latter 
part of the week there were as many as thirty-five to forty 
idle loading appliances at the various docks, mostly those 
which are utilised for the shipment of steam coals. During 
the week-end tonnage arrivals were better, and this week 
work was started with the number of idle loading appli 
ances reduced to sixteen. The probabilities are, however, 
that this figure will show an ascending tendency later as 
chartering has not been active of late, and there is a pro- 
nounced scarcity of prompt tonnage. The inquiry for 
coals has, in some directions, displayed a slight improve- 
ment, but individual colliery salesmen describe it as so 
small as to be not worth notice, and certainly it is so insig 
nificant as to make no impression on the heavy stocks of 
coal which are standing or to influence prices favourably. 
No fresh inquiries for supplies of coal over a period that 
are deserving of attention have come along of late, and, 
in fact, discussion in market has been taken up 
this week with the unfortunate position of some merchants 
who have in the past few weeks taken c.i.f. risks, especially 
for Italy, which are likely to leave them sadder and wiser 
before the end of this month is seen. Since business was 
taken, based on a freight of about 7s. for West Italian 
ports for cargoes of about 7000 tons and upwards, the 
freight market has displayed a sharp upward tendency, 
and merchants will be fortunate if they can secure their 
tonnage requirements even at 8s. 6d. It is no light matter 
for a loss of Is. 6d per ton on such large cargoes to be 
incurred, as everyone in the export side of the coal trade 
knows that it will take a lot of recovering with fresh busi- 
ness so scarce and competition so keen. The only people 
who are benefiting are the foreign buyers, who are getting 
cheap supplies of coal. The reason for the sharp rise in 
the freight market is that Black Sea homeward business 
has practically come to anend. A month or so ago owners 
who were sending their tonnage to the Black Sea were 
prepared to take very low freights outward for Italian 
ports—in fact, the outward rates were at an unhealthy 
level—but now that there is nothing homeward from the 


circles 


Order for Pig Iron. 


It is announced that Guest, Keen and Nettle 
folds, Ltd., have secured an order for the supply to an 
American firm of 20,000 tons of pig iron, which is to be 
manufactured at the Dowlais works at Cardiff. The pig 
iron to be delivered at Philadelphia or Norfolk, Va, 
between now and the end of January, and will be shipped 
in steamers owned by the Bristol City line in cargoes of 
about 3000 tons. About 40,000 tons of iron ore will be 
required, the bulk of which will be imported from Spain, 
and about 20,000 tons of coke will be consumed in smelting 
the ore. The order has been taken by the company at a 
low figure in order to keep the furnaces in blast. 


1s 


French Importers’ Visit. 


Members of the Coal Importers’ Association of 
France have been on a visit to South Wales this week in 
order to investigate conditions and endeavour by discus- 
sion with local exporters, coalowners and shipowners to 
remove some of the difficulties and misunderstandings, and 
so improve business. The visitors, numbering about forty, 
with M. Victor Miral (president), arrived at Cardiff from 
London on Tuesday, and on Wednesday had an official 
welcome at the Cardiff Coal and Shipping Exchange by 
the President of the Chamber of Commerce (Sir Wm 
Seager), and members of the Chamber and Shipowners’ 
Association. During the afternoon the visitors made a 
tour of the docks and in the evening were entertained at a 
banquet by the Lord Mayor of the city. On Thursday 
their programme included a tour of the Powell Duffryn 
collieries, after which they proceeded to Swansea. 





Coal Commission in South Wales. 


Sir Herbert Samuel (Chairman), General Sir 
Herbert Lawrence and Mr. Kenneth Lee, members of the 
Coal Commission, visited South Wales on Tuesday, and 
made a tour of the Llanerch Colliery, Abersychan, belong- 
ing to Messrs. Partridge Jones and John Paton. Sir Wm. 
Beveridge, who a member of the was 
unable to be present. On Wednesday the Commissioners 
visited the Britannia Colliery, Pengam, the pithead baths 


is Commission, 





Black Sea they must have an increased rate to go up the 
Mediterranean, as they may have to bring their boats back 
in ballast. 


Coal Trade in August. 


A statement has been issued by the secretary of 
the South Wales Coalowners’ Association in which he says | 
that’ the accountants’ report of the proceeds and costs of | 
working in this coalfield for August reveal that the position | 
was by far the worst experienced since the national coal 
strike of 1921. The combined effect of the depressing 
factors which existed was to reduce the production of coal 
to a quantity that was less than the average monthly | 
quantity produced in any normal year since 1895. It 
amounted to only 2,596,998 tons, which was less by 900,000 
tons than the output of August, 1924. 
were reduced, the cost per ton increased, the amount paid 
in wages diminished, and the net receipts considerably 
lowered. August was the first month in which the industry 
was operated under the terms of the Government settle- 
ment of July 31st last. The miners’ leaders have per- 
sistently declared that the Government terms guarantee 
the owners a profit of ls. 3d. perton. The auditors’ report 
completely exposes the inaccuracy of that statement, and 
confirms conclusively the contention of the coalowners, 
that while the workmen were effectively guaranteed their 
minimum wage percentage by the subvention, the profits, 
if any, of the owners would continue to be governed by the 
economic conditions of the industry. The auditors’ report 
shows that the actual trading loss for the month of August 
calculated on the percentage on the standard rates borne 
by the owners, was no less than £287,067, equivalent to 
. 2.53d. per ton. 


The gross proceeds 





9. 


Coalfield Items. 


One satisfactory item of news is that the Duffryn 
Rhondda collieries are restarting immediately as the result 
of a settlement of terms following upon negotiations which 
have been proceeding for four or five weeks. These 
collieries, which employed 1250 men, have been idle since 
1924. Efforts are being made to bring about a resumption 
of work at the Cambrian Collieries, Clydach Vale, and 
there was a meeting of representatives of the owners and 
workmen with a representative of the Mines Department 
in attendance on Tuesday, when various rates and con- 
ditions in operation at collieries in the same district were 
submitted and examined. After a two-hours’ discussion 
an adjournment was made to Tuesday next to enable the 
parties to meet separately to consider the information 
placed before them. The outlook is regarded as somewhat 
hopeful, though, of course, it is early to indicate what 
may be the outcome of the negotiations. News from other 
quarters is that notices to terminate contracts at the 
Ynysfaio Collieries have been withdrawn, and that work 
is to be continued on day-to-day contracts, but there is 
gloom in the Rhymney Valley on account of the fact that 
notices have been served by the Powell Duffryn Company 
on about 5000 men working at its pits. Notices were also 
given by the same company at the end of last week to 
1600 men employed at its Aberaman Colliery in the Aber- 
dare district, which is one of the best equipped under- 
takings in that area. 


Other Industrial Troubles. 


As anticipated last week the trouble in the milling 
industry of this district extended, and there are now at 
Cardiff and Barry over 1000 workmen on strike. The men 
at Swansea have not so far come out. There was a lightning 
strike of about 400 men on Tuesday at the works of the 
Barry Graving Dock and Engineering Company, which 
is a subsidiary undertaking of the Cardiff Channel Dry 
Docks and Pontoon Company, Ltd. It is stated that this 
step was taken by the employees as a protest against the 
alleged action of the new general manager of the Combinc 
in giving notice to dispense with tHe services of certain 
officials and workmen. Work came to a standstill on two 





of this district. Here 


and there are. to be found bright 








steamers in the Barry Graving Company’s dock. 


at Treharris, and the surface plant at Abercynon. 


Anthracite Strike. 


About 900 men are on strike at the Cross Hands 
Colliery in the Gwendraeth Valley anthracite area, the 


| dispute concerning a case of compensation, it being con 


tended that the man in question is not receiving the benefits 
he is entitled to 


Current Business. 


There has been no appreciable change in the 
steam coal market during the past week. Prompt coals 
can be obtained cheaply so far as most grades are con- 
cerned, owing to stocks being so heavy and owners being 
in need of empty wagons to enable their pits to keep work- 
ing. Nominally prices of large coals are without change, 
but smalls, which are plentiful, are rather weaker. Anthra- 
cite coals continue firm and are difficult to buy for prompt 
shipment, as considerable activity prevails in shipments to 


Canada and America. 





Latest News from the Provinces. 


LANCASHIRE 


BARROW-IN-FURNESS. 


Renewed Activity at Barrow. 


At the Barrow Ironworks 
sumed on Thursday, two furnaces which had been idle 
for some time being put into blast. The steel works will 
be again at work in the rail and other departments on 
Monday week. 


operations were re- 








rue Instirvurion oF AUTOMOBILE ENGINEERS.—As in pre- 
vious years, a conference will be arranged by the Institution of 
Automobile Engineers during the course of the Shipbuilding and 
Engineering Exhibition at Olympia and will take place on Friday, 
November 27th. At 11 a.m. Mr. Colin H. Macmillan will read a 


paper entitled The Installation of Small Marine Motors,” 
and at 2.30 p.m. Mr. Basil H. Joy, the secretary of the Institu- 
tion, will read a paper entitled ** The Advantages of Twin-screw 
Installation for Motor Boats Cards of invitation may be 


obtained on application to the Secretary, the Institution of Auto- 
mobile Engineers, Watergate House, York Buildings, Adelphi, 
London, W.C, 2 


ENGINEERS AND THE COLONIAL OFFICE A month or two 
ago the Institution of Structural Engineers protested to the 
Colonial Office against the provisions of a Registration Bill for 
the Straits Settlements which sought to preclude all who were 
not members of the Royal Institute of British Architects from 
carrying out any architectural work which, under local by-laws, 
includes civil and structural engineering and surveying. The 
lead of the Institution of Structural Engineers was followed by 
the Surveyors’ Institution, the Institution of Civil Engineers 
and other professional bodies, most of which registered similar 
tormal protests. The Institution of Structural Engineers has 
now been requested by the Colonial Office to select one of two 
saving clauses. The first of them, in exempting members of 
various Institutions from the provisions of the Bill, seeks to 
define, and in a very inadequate manner, the professions of civil 
and structural engineering, &c., the second saving clause to 
which the Institution of Structural Engineers has with certain 
reservations agreed to is worded as tollows er.'@ Nothing 
in this Ordinance shall be construed as debarring any person 
who is a chartered civil engineer or a Bachelor of Engineering 
or a Bachelor of of any British or British Colonial 
University, or a member of the Institution ot Structural 
Engineers, or a member of the Royal Sanitary Institute, 
or a member of the Institution of Mechanical Engineers, 
or a member of the Institution of Electrical Engineers, 
or a member of the Surveyors’ Institution, or a member of the 
Institution of Municipal and County Engineers, or a member of 
the Institution of Mining and Metallurgy, from exercising his 
functions as a civil, structural, sanitary, mechanical, electrical, 
or mining engineer, or as a surveyor. +” The Institution of 
Structural Engineers asks for these additional words to the last 
sentence above: “‘ Notwithstanding that these functions may 
include the submission of plans, &c., under the Registration 
Enactment.”’ 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native 
Foreign (c.i.f.) 


PIG IRON. 
Home. 
£ «. 
(2) Scortanp— 
Hematite 
No. 1 Foundry 
No. 3 Foundry 


N.E. Coast— 
Hematite Mixed Nose. 


No. 1 


Cleveland— 
No. 1 Ss 
Silicious Iron .. 
No. 3G.M.B .. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 
MIpLaNps— 
(3) Staffs.— 
All-mine (Cold Blast) .. 10 
North Staffs. Forge .. 3 
Foundry .. 4 


- ” 


(8) Northampton— 
Foundry No. 3 
o Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


(3) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basic 


1.W. CoastT— 
N. Lancs. and Cum.— 


(4) N 


4 6 
las 
{413 


Hematite Mixed Nos. 


MANUFACTURED IRON. 


Home. 
£ sa. d. 
ScoTttaNp— 
Gee Game .. se te 
Best o 


N.E, Coast— 
Common Bars 


Lancs,— 
Crown Bars ° 
Second —— Baw 
Hoops 


8. Yorxs.— 
Crown Bars 
Best o 
Hoops 


MivLanps— 
Crown Bars .. 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


(7) Export. 
£8. d. 


(6) Scortanp— 
Boiler Plates .. 
Ship Plates, jin. and up. 
Sections .. 
Steel Sheets, enter 3/,,i0. 
tofin... .. 
Sheete (Gal. Cor. 24 B. G. ) 


(1) Delivered. 
(6) Home Prices—All delivered Glasgow Station. 


(2) Net Makers’ works. 


according to analysis; open market, 17/- to 18/6 at ovens. 














3waNsEA— 


MaNCHESTER— 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon .. 


Metallic Ciecaten ; 
Ferro Manganese (per on) 


Nickel (per ton) 
Cobalt ee 
Aluminium (per ton) 


N.E. Coast— 


N.W. Coast— 
Barrow— 


(3) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/- extra delivered England. 

coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
t Latest quotations available. 


STEEL (continued). 
Home. 
£ s. 
Ship Plates .. .. .. 8 0 
oe 15 
Boiler Plates ..  .. , 2 2 
Joists a : : 15 
Heavy Rails ere 10 3 : . 
Fish-plates_ .. : ’ , — 
Channels £9 to £9 5 
Hard Billets 
Soft Billets 


Heavy Rails OT.. 
Light ,, Oto9 0 0 
Billets Oto 10 10 OF 


MANCHESTER— 


Oto 9 5 
Oto 9 0 0 


Bars (Round) 
» (others) .. 
Hoops (Best) - 
» (Soft Steel) .. 
Plates oe 0s 
» (Lancs. Boiler) 


SHEFFIELD— 


Siemens Acid Billets 
Bessemer Billets 
Hard Basic ‘ 
Intermediate Basic 
Soft Basic 

Hoops .. 

Soft Wire Rods 


_— 


ae 


_ 


MIpLanps— 


Small Rolled Bars... .. 
Billets and Sheet-bars .. 
Sheets (20 W.G.) ..  . 
Galv. Sheets, f.o.b. L eer 
Angles 

Joists 

Tees ae ; . 
Bridge and Tank Plates 
Boiler Plates ‘ 


SaEerrieLp— 


NON-FERROUS METALS. 


Tin-plates, 1.C., 20 by 14 

Block Tin (cash) 266 15 
o (three months) . 270 10 
Copper (cash) ve. ame? a ‘ 6l 5 
» (three months) ae es - 62 5 
Spanish Lead (cash) .. .. , 39 (3 
eo (three months) iu : 36.1 

Spelter (cash) ce 08 ee ‘ 39 

» (three months) on ; ca 38 


19/44 to 19,9 


Copper, Best Selected Ingots ' - 
» Electrolytic rf 
» Strong Sheets 
» Tubes (Basis Price) 
Brass Tubes (Basis price) 
+ Condenser 
Lead, English. . 
+» Foreign 


FERRO ALLOYS. 


(AU prices now nominal.) 
1/10 to 1,11 per Ib. 
1/8 to 1/9 per Ib. 
Per Ton. Per Unit. 

£23 10 8/- 

. £23 0 7/9 

- £22 10 7/6 


sae 6 p.c. to 8 p.c. 9° 
8p.c. to l0p.c. _,, 
Aap Refin sd 
2 p.c. carbon 
4 p.c. - ne 
0.70 p.c. carbon - 
carbon free 


. £40 0 15/- 
.. £51 10 
. £56 0 
1/5 per Ib. 
, 3/9 per lb. 
. £15 for home, 
£15 for export 
5 0 scale 5/— per 
unit 
- £21 0 
unit 
16/— per Ib. 
6/3 per lb. 
1/1 per Ib. 
-» £170 to £175 
-+» 10/~ per lb. 
. £130 


19/- 


Silicon, 45 p.c. to 50 p.c. .. - £12 


* 76 p.c. 0 scale 6/— per 
Vanadium 
Molybdenum 
Titanium (carbon free) 





(4) Delivered Sheffield. 


(a) Delivered Glasgow. 


LaNARKSHIRE— 


| Firesoire— 
(f.0.b. Methil or Burnt- 


Carpirr— 
Steam Coals : 


(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 
(b) Delivered Sheffield. 


FUELS. 

SCOTLAND. 

Export. 
14/3 
15/13 

Splint 16/6 to 19/6 

Trebles ‘ 17/6 

Doubles . a 17 

Singles 14/3 


(f.0.b. Glasgow )—Steam 
. Ell 


AYRsHIRE— 


14/3 
16/6 
17/3 


(f.0.b. Ports)—Steam 
” ” Splints 
ee Trebles 


island)—Steam 
Screened Navigation 
Trebles 
Doubles 
Singles 


Lora1ans— 


(f.0.b. Leith)—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 
ENGLAND. 


N.W. CoastT— 


Steams .... ; , » ew 23/- 
Household l- to 45 
Coke 25/ 


| NORTHUMBERLAND 


Best Steams .. : , en ; 15 
Second Steams -to 14/6 
Steam Smalls lj. to 10 3 
Unscreened 14/- 
Household - to 22 


| Durnam— 


16.9 
13/9 to 14 
to 22 
19 


Best Gas 
Second .. . ; 
Household... . ' 20 
Foundry Coke ‘ . 
Inland. 
Best Hand-picked Branch 31/- to: 
Barnsley Best Silkstone 28/— to 3 
Derbyshire Best Brights . 24/-to% 

” » House . 23/- to 

- » Large Nuts 17/- to 2 

°° » Small 12/6 to 
Yorkshire Hards 17/6 to 3 
Derbyshire ,, 17/6 to 2 
Rough Slacks 9/6 to 12 
Nutty - 6/6to 8 — 
Smalls 3/6to 5 _ 
Blast-furnace Coke (Inland)* = — — 
(Export) f.0.b. 3 to 17/9 


(9) SOUTH WALES, 


Best Smokeless Large 
Second ,, o” 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley —— és 
Best Eastern Valley hanes 
Ordinary » ” 
Best Steam Smalls 
Ordinary ea 
Washed Nuts : 
No. 3 Rhondda Large .. 
Smalls 
Large .. 
Through 
” * Smalls 
Foundry Coke (export). . 
Furnace Coke (export) 
Patent Fuel ; 
Pitwood (ex ship) . . 


ws & 
Ps 
i] 
> - w& 
aoe i “ 


- = = = 
r i 
sss 
to to hbo te te fb 
= tt os 


te tS bo tS 09 to to 8S 


S 
ic 
s 


” ” 
No. 2 ” 


17/- SwaNnsea— 
Anthracite Coals : 


47/6 to 50 

40/— to 45/- 
30/- to 35/- 
57/6 to 60/- 
55/- to 60/- 
42/6 to 45/- 
21/- to 25/- 
9/6 to 10/- 
14/— to 14 6 


Best Big Vein — 
Seconds .. .. . 

Red Vein os 
Machine-made C ‘obbles 
Nuts.. 

Beans 

Peas “2. we 

Breaker Duff .. 

Rubbly Culm 


Steam Coals : 


me: « .. SS 
Seconds .. ‘we : ¢ we 20/- to 22/- 
Smalls 9/6 to 10/6 
Cargo Through 16/6 to 18/- 


(5) Glasgow, Lanarkshire, and Ayrshire. 

(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birmingham 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Paris Traffic. 


Or the many experiments that have been carried 
out for regulating the traffic in Paris the only two that 
appear to have been definitely adopted are the electric 
.ignals at the main cross roads and the arrangement of one- 
way traffic in certain streets, so as to insure a continuous 
ind uninterrupted circulation. The electric signal system 
consists of four lamps on high standards. Each pair of 
lamps shows the word “* Halte ”’ alternately, and the signal 
; switched on and off to the sound of an electric bell. This 
irrangement does not dispense with the presence of the 
sual number of policemen on traffic duty and, in addition, 
there is a policeman on horseback who signals to the man 
operating the switch. The one-way traffic through streets 
hat connect up main thoroughfares is quite effective, 
iIthough confusing to those who have not made themselves 
thoroughly acquainted with the system. The general 
result is a notable improvement in the traffic, but it does 
.ot offer a complete solution of a problem which is growing 
more serious every year. Nothing has been done with 
the proposal to relieve the congestion of the boulevards by 
the construction of moving platforms underground. It 
vas suggested that the platforms would dispense with the 
ecessity of constructing an underground railway along 
the main boulevards, but as the Metropolitan is to 
xtended to serve the boulevards the idea of constructing 
the 
In any case, the trials of such devices, for which large prizes 
offered, have not been held. It is now proposed to 
oid congestion along the boulevards by carrying the cross 
raffic underneath them. At the two principal crossings 
vhere the traffic is constantly interrupted, the roads would 
srade down each side under the boulevard. This proposal 
to be discussed at an early meeting of the Paris Municipal 
Meanwhile, it is reported that the carrying 
apacity of the motor omnibuses is to be increased by 
he employment of double deck vehicles, the use of which 
has been so far prohibited on account of the supposed 
danger arising from the higher centre of gravity. Negotia- 
tions are said to be in progress for the purchase of a number 
if double deck motor omnibuses in England 


be 


moving platform has, no doubt, been abandoned 


vere 


The Batignolles Tunnel. 


In a very short time the last vestige of the old 
Tunnel outside the Gare St. Lazare in Paris 
will have been removed. A short section of it has remained 
tanding pending the construction of the double girder 
bridge which carries the Metropolitan and the water, 
electric, gas and compressed air mains, and, the bridge 
heing now completed, the remainder of the tunnel is in 
course of demolition. Runways are employed to transport 
the material to the side of the cutting for removal. This 
is bringing to a conclusion a very difficult work which has 
been in progress for about three years, and has had to be 
carried without interference to the railway traffic. 
rhe way in which: it has been accomplished reflects great 
credit upon the engineers of the State Railways 


Batigndlles 


out 


Miners’ Wages 


As the result of Government intervention the 
coalowners have agreed to restore the full 40 per cent. 
indemnity for high living cost on the understanding that 
further measures will be taken for the relief of the colliery 
industry, which is suffering more than ever from the com- 
petition of British and other imported fuels. This means 
the keeping down of French prices to a level that leaves 
little, if any, profit. The miners had refused a reduction 
of the indemnity by one half or to accept an equivalent 
in the form of a premium on output, and, as they have 
obtained satisfaction, the fear of a conflict has been avoided 
for the time being. Trouble, however, may arise again in 
the near future unless the Government is able to fulfil its 
promise to help the industry, for the steadily increasing 
cost per ton of coal brought to bank is placing coalowners 
in $0 serious @ positon that, unless a remedy is soon found, 
it will be difficult to carry on the industry at all. This is 
due to the fact that while wages have been increasing the 
production per man has fallen off continuously 


International Airways. 


The conference at Stockholm at which Great 
Britain, France, Germany, Sweden and other countries 
were represented with a view of creating an international 
committee for the control of airways, was unable to come 
to a definite settlement, and it was therefore decided to 
hold another meeting in Paris next month. This is re- 
garded by the French as a distinct check to the Junkers 
combination, which hoped, at Stockholm, to secure a prac- 
tical monopoly of international air traffic. The German 
idea was certainly to organise the system of control in a 
way favourable to the interests of German manufacturers, 
and it is hoped that at the forthcoming conference in Paris 
it will be possible to come to a decision that will take into 
account the interests of European countries as a whole 


Export Valuations. 


The returns of foreign trade during the past few 
months have shown, generally, an expansion of exports 
which seenfs rather surprising in view of the ratio between 
values and quantities. It has even been asserted that the 
Government has inflated the export values for financial 
reasons. An official explanation states that the rumour 
may have been caused by the application of a more rational 
system of valuation, which in no way .represents an infla- 
tion. It merely replaces an arbitrary system which was 
liable to give an erroneous idea of export values. The 
exports are valued by Customs, while the values of goods 
coming into this country are declared by importers. Con- 
sequently there is always the risk of a discrepancy between 
the two. Importers themselves have reason to complain of 
the way in which their declarations of value are inflated by 
ad valorem and other taxes, in addition to the normal import 
duty, for the total amounts that have to be paid nowadays 
are making the importation of goods practically impossible. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at la. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


CONDENSERS AND FEED-WATER HEATERS. 


239,104. January 20th, 1925.—Cootmse Towers, F. Lebius, 
9, Wandsstrasse, Essen, Germany. 

This cooling tower is of the type in which the air travels 
transversely across the path of the falling rain of water to be 
cooled, and aims at the prevention of the carrying away, by 
the draught, of solid particles of water, which may cause a 
nuisance in the locality. For this reason the air, brought into 
the tower by openings A A, is led to an upwardly contracting 





tively adjusted to operate on a large number of different fre- 
quencies by shifting the resonant point by varying the satura. 
tion of the cores. The energising circuit of the transformer A 
is connected in series with a radio choke C, which prevents any 
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appreciable current at radio frequency being diverted. The 
theory of the scheme is explained by curves and another diagram. 
September 3rd, 1925. 


238,934. May 26th, 1924.—IMPROVEMENTS IN AND RELATING 
To THermionic Vacuum Tunes on Vatves, Claude Sey 
mour, Henry George Hughes, and Herbert Reginald, all 
of H.M. Signal School, R.N. Barracks, Portsmouth. 

The filament wires A of a thermionic valve are mounted on 
end pieces B attached to circular discs C and C,, connected 
together by a central rod D or by a number of rods. A bushing 
E made of insulating material is free to slide over the central 
rod in one direction, but is prevented from doing so in the oppo 
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aisle B, after passing horizontally between the laths of the 
sprinkling gear, escapes by upwardly diverging passages C C 
In this way the flow of air between the several tiers of laths is 
nO proportioned that there is no tendency for supersaturated 
air coming from the lower part of the cooler being reduced in 
temperature, by admixture with air from the upper part, to 
such an extent that water is precipitated in the immediate 


and 


vicinity of the cooler September 3rd, 1925 
DYNAMOS AND MOTORS. 
238,799 March 6th, 1925.—ImMPpROvVEMENTs In DywNamo 
eLecTric Macuinery, John Henry Holmes, of Portland- 


road, Newcastle-on-Tyne, and Alexander Thornton Robin- 

son, of 61, Rothbury-terrace, Heaton, Newcastle-on-Tyne. 

The stator frame A is cast in the form of an outer cylinder or 
casing, with feet, and it has projections round the inner peri- 
phery, forming rings Band C. D and E are stiffening ribs 
between the rings. The inner faces of these rings and ribs form 
a broken cylindrical surface, concentric with the outer casing, 
into which are fitted the stator laminations. Certain of the ribs 
D are joined to one of the end rings B, and the intermediate rib: 
E are joined to the other end ring. The ribs extend for more 
than half the full distance between the end rings, and so form a 
support for all the laminations 4 series of chambers H pro- 





Ne? 238,799 
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vide a path for the cooling air between thé laminations and the 
casting. An air inlet hole J is cast in the top of the frame, and 
two outlet holes K are cast in the bottom of the frame. A 
centrifugal tan L is mounted over the inlet opening, and is 
driven by a chain M from the motor shaft. The fan forces air 
round the two sides of the machine between the outer cylinder 
of the case and the external periphery of the stator laminations, 
through the sinuous path formed by the ribs, as indicated by 
the ar ow heads. A path for the circulation of internal air by 
the fan O mounted at one end of the rotor is provided by the 
holes P through the rotor core and by the tubes Q, which are 
supported by the end rings Band C. The stator laminations are 
notched on the outside, so that when in position they present a 
relatively large corrugated surface R to the cooling air 
fugust 27th, 1925. 


TELEGRAPHS AND TELEPHONES. 


239,029. August 9th, 1924.—ImMPROVEMENTs IN VACUUM 
Evecrric Tuse Ampuiryrinc Apparatus, Alfred Stuart 
Cachemaille, of 2, Norfolk-street, Strand, W.C. 2. 

In accordance with this invention, the intervalve transformers 

on a wireless receiver are designed so that they can be tuned to 

a desired resonance frequency by means of auxiliary windings 

A B, supplied with direct current, which can be varied to control 

the permeability of the iron cores of the transformers. By 

varying the magnetic permeability of the transformer cores, the 
resonant frequency is adjusted according to the desired operating 
frequency, thus giving selectivity. It is shown that there is 


substantially one operating frequency at which maximum 
efficiency is obtained, namely, the resonant frequency, and for 





all frequencies above and below the resonant frequency, the 
efficiency is low 





The transformers may, however, be selec- 


«ite direction by the nut G. The insulating bushing FE and the 
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dise C are secured to some fixed part of the valve structure, or 
may be secured to the grid framework, shown by the dotted 
lines. The filament system thus hangs freely, and is kept in 
tension by the weight of the lower dise C, and the rod D. The 
lower end of this rod may pass through a guide attached to the 
grid or any other part of the valve, so as to prevent undue move 
ment of the filament system. The leading-in wires are fixed 
by nuts at the points J and K. An alternative arrangement 
for four filaments is shown in the right-hand drawing dugquat 
26th, 1925. 


GAS PRODUCERS. 


239,039. August 2ist, 1924..-Brruminous Coat Gas GEeNeE- 
raTtors, R. Geipert, Grossbeerenstrasse 5-7, Berlin-Marien 


dorf, Germany. 
The inventor proposes to produce non-luminous gas from 
bituminous coal by passing the products of distillation through 
a column of incandescent coke. The producer is divided vertically 


N° 239,039 








by a wall A and the coal is fed in on one side B, while the coke 
is charged on the opposite side C, The gas outlet is shown at D 
The products of distillation have to pass through the coke on 
their way to the outlet and the coke is kept hot by the com 
bustion of the coal. An alternative arrangement without the 

dividing wall is illustrated in the specification.—September 3rd 
925. 


PUMPING AND BLOWING MACHINERY. 


238,840. July 7th, 1925.—Screw Pumes, V. B. Reichwald, 


120, Moorgate, London, E.C. 2 
The inventor states that, in the form of screw pump illustrated, 
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there i 
to move endwers. 
4 and B on the rotors 


s a tendency, on account of the fluid pressure, for the rotors 
He consequently fits two interacting thrust 


rings In the case of the shrouded ring A 


N° 238,840 


valves are used in connection with relays or switching apparatus, 
a convenient source of cathode heating current is not usually 
available, and the object of this invention is to obtain this 
current from the fluctuating main supply. The primary winding 
A of a transformer having a normally saturated core B is con- 
nected in series with the primary C of a second transformer, 
having a normally unsaturated core D; E being the main 
eonductor ecarrving alternating current. The secondaries 
F and G of the transformers are connected in series opposition 
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provided. The inlet to the 
fuguet 27th, 1925. 


ot adjustn 
and the 


ent are 


outlet at D 


pump 18 
at ( 


CRUSHING AND GRINDING. 


February 2nd, 1925.—GyraTory CRUSHING MACHINES, 
1462, Stanley-avenue, Los Angeles, California 

It appears that the principal claim in this invention is for a 
renewable liner for the stationary part of a gyratory crusher. 
This liner is made up of several sections, as indicated at A, B 


E. Symons, 


N? 239,109 





and C, so that those parts subject to the most rapid wear can 
be replaced with the greatest economy. The upper ring A of 
the liner has a cylindrical portion, which registers with a corre 
sponding bore in the housing, while the lower ring is provided 
with lugs D that prevent its rotation and also accommodate the 
securing bolts E September 3rd, 1925. 


MACHINE TOOLS AND SHOP APPLIANCES. 


June 23rd, 1925.—-MANUFACTURE OF FLEXIBLE Mera! 
S. Dunlop, 49, Chancery-lane, London, W.C. 2. 
machine is intended tor closing in, or upsetting, bold 
in metallic piping, with the idea of making it 


corrugations 
The two views of Fig. 1 show plainly how two pairs ot | 


flexible 
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und to the cathode of the valve. The left-hand transformer 
is so designed and arranged that the rate of increase of its output 
with input current is substantially equal to the rate of increase 
of output, with increase of input current of the right-hand trans 
former, when the core B is magnetically saturated. With this 
arrangement the combined output of the two transformers 
remains substantially constant so long as the current in the 
line E above the value at which the B 
saturated lugust 17th, 1925. 


core becomes 


is 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


Cuemicat Encrveertne Group.—Royal Society of Arta, 
John-street, Adelphi, London, W.C.2. Paper, “ Aerosols in 
Industry,”” by Dr. W. E. Gibbs. 8 p.m. 


Dieset Enorve Users’ Association.—Caxton Hall, West- 
minster, London, 8.W.1. Paper, “The Scottish Shale Oil 
Industry,” by Mr. E. M. Bailey. 


InstiruTe oF Metats: SuHerrrerp Locat Secrion.—Non- 
ferrous Section of the Applied Science Department, The Uni- 
versity, Sheffield. Chairman’s address, ‘‘Some Notes upon the 
Value of the Institute of Metals to the Local Industries,’’ by Mr. 


F. Mason. 7.30 p.m: 
or Enatveers.—39, Victoria-street, 
7.30 p.m. 


Juntor INstTrrvuTion 
London, S.W. 1. Informal meeting. 
MANCHESTER 
Club, Albert-square, 
President, Mr. R. Onions. 


Enoarneers.—The Engineers’ 
Inaugural address by the 


ASSOCIATION OF 
Manchester. 


7.15 p.m. 

West or Scortanp Iron anv Steet Instirvutre.—Royal 
Technical College, George-street, Glasgow. Presidential address 
by Mr. E. H. Lewis. Kinema film illustrating the works of Sir 
W. G. Armstrong, Whitworth and Co., Ltd. 7 p.m. 


FRIDAY to SATURDAY, OCTOBER 9ra to l7ra. 
Motor SHow.—At Olympia, London, W. 10 a.ni. each day. 


MONDAY, OCTOBER 12rs. 

BrapFrorp ENGINEERING Socrety.—Technical College, Brad- 
ford. Lecture, ‘** Modern Developments in Electric Lighting for 
Industrial Purposes,’’ by Mr. Harry Moss. 7.30 p.m. 

InstrITUTE oF Metats: Scorrisa Locat Secrion.—Institu- 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. Address by the Chairman, Mr. John Stirling. 


| 7.30 p.m. 


or AvTomosBILeE ENotneers.—The College, 
Loughborough Graduates’ Business Meeting. 


INSTITUTION 
Loughborough. 
7 p.m. 

INsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 

cTION.—Storey's-gate, Westminster, London, 8.W. 1. Paper, 

An Analysis of Tests on a High-speed Petrol Engine,’’ by Mr 
G. Lyon, 7 p.m. 


TUESDAY, OCTOBER 13ra. 


ENorineers.—85-88, The Minories, 
“* Metallic Corrosion,”’ by Mr. W. 8. 


or MARINE 
1. 


INSTITUTE 
Tower Hill, London, E. 
Patterson. 6.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Paper, ‘* Notes 
on the Geology of Java,” by Mr. Ernest Parsons. 5.30 p.m. 
39, Victoria-street, 

Its Effect and In- 


Jcsror INSTITUTION OF ENGINEERS. 





rform the operation. Fig. 2 is a section 
through the machine in general, and shows the toggle gear A, 
which is used to move the dies forward, while the end view, 
Fig. 3, indicates the mechanism for opening the dies to allow the 
stock te mo fugust 27th, 1925 


split dies are used to pe 


ve forward. 


MISCELLANEOUS. 


594. May 15th, 1924.—IMPROVEMENTS IN APPARATUS FOR 
OBTAINING SUBSTANTIALLY StTeapy Heatine ErFrects 
FROM ALTERNATING CURRENT, Walter John Brown, of 
‘ Eversley,’’ Davenport Park, Stockport, Chester; Ernest 
Yeoman Robinson, of 18, St. Paul’s-road, Withington, 
Manchester; Brian Andrew Graham Churcher, of Spring- 
wood, Barrington-road, Altrincham, Chester, and Metro- 
politan-Vickers Electrical Company, of 4, Central-buildings, 
Westminster, 

sub-stations 





At or switching stations, where thermionic 


' Chattock. 


London, 8.W.1. Paper, “Town Planning : 
fluence on Industry,’ by Mr. R. A. Hudson. 7.30 p.m. 


WEDNESDAY, OCTOBER l4rua. 


INSTITUTION OF CHEMICAL ENGINEERS.—Science Museum, 
South Kensington, London, 8.W. 7. Reception to welcome the 
8.30 p.m. 


new President, Sir F. L. Nathan. 


INSTITUTION oF CiIviL ENoriNeers.—Great George-street, 
Westminster, London, 8.W. 1. Joint meeting with the Institu- 
tion of Mechanical Engineers, the Institution of Electrical Engi- 
neers, the Institution of Naval Architects, the Institute of Marine 
Engineers, the North-East Coast Institution of Engineers and 
Shipbuilders, the Institution of Engineers and Shipbuilders in 
Scotland, the Institute of Chemistry of Great Britain and Ire- 
land, the Institution of Gas Engineers, the British Electrical and 
Allied Manufacturers’ Association, the British Engineers’ Asso- 
ciation, the Admiralty, the War Office, the Air Ministry, which 
are co-operating in the work of the Special Committee on 
Tabulating the Results of Heat Engine Trials. Discussion on 
“* Standard Codes for Tabulating the Results of Trials on Steam 
Turbines and Condensing Plant, introduced by Mr. R. A. 
6 p.m. ‘ 

INSTITUTION OF ENGINEERS-IN-CHARGE.—St. Bride Institute, 
Bride-lane, Fleet-street, London, E.C. 4. Presidential address 
by Engineer Vice-Admiral Sir George G. Goodwin. 7.30 p.m. 


THURSDAY, OCTOBER 15ra. 


e 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Watergate House, 
Adelphi, London, W.C. 2. London Graduates’ meeting. Dis- 
cussion on ‘‘ Chassis Design at the Motor Show.’’ 7.30 p.m. 
Royat AERONAUTICAL Society,—7, Albemarle-street, London, 
V.1. “ Aircraft Survey in Burma,”’ by Major C. K. Cochran- 
Patrick. 5.30 p.m. 


INSTITUTION OF MINING METALLURGY. il 
Society’s Rooms, Burlington House, Piccadilly, London, W, | 
Paper, ** Possible Improvements in Metallurgical Practice Relat 
ing Particularly to the Zine Industry,’ by Mr. Gilbert Rig 
5.30 p.m 


AND Geologi 


FRIDAY, OCTOBER 

INstTITUTE OF MeTats: Swansea Locat Secrion,—Met 

lurgical Department, University Singleton Pa 

Swansea. Address by the Chairman, Captain Hugh Viv 
7.15 p.m. 


16TH. 


College, 


AND SHIPBUILDERS IN Sx 
Students 
L. Adam. 
Juntorn INstiruTion or ENGinerers.—39, Victoria-st, 
London, 8.W.1. Lecturette, “‘ Super-Tension Cable Di-! 
| tries,” by Mr. A. J. Tracey. 7.30 p.m. 


INSTITUTION OF ENGINEERS 
39, Elmbank-crescent, Glasgow 
Engineer and his Ship,”’ by Mr. J 


ITLA 
meeting. 
5 p.m. 





SATURDAY, OCTOBER 
FoUNDRYMEN: LANCASHIRE Br 
Juntor Secrion.—College of Technology, Manchester. 
| dential address by Mr. R. W. Stubbs. Lantern lecture, 
| Moulding of a Jacketed Cylinder, by Mr. J. G. Robinson 


17TH. 


| 
| 
INsTITUTE OF Britisu 
| 


MONDAY, OCTOBER 19ra. 


INSTITUTION OF ENoINegRS: Nortua-Wes1 
—Geographical Society's Room, 16, St. Mary’s P 
Lecturette, “‘ Engineering Trouble 
7.30 p.m. 


JUNIOR 
} BRANCH. 
sonage, Manchester. 
Mr. A. N. Haworth. 


TUESDAY, OCTOBER 


INSTITUTE OF MARINE 
Tower-hill, London, E. 1. 


207TH. 


ENGINEERS.—85-88, 
Presidential address. 


The Mir 

6.30 p.m 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN Scot 
39, Elmbank-crescent, Glasgow. Discussion on 

Steam Accumulator,’ by Mr. A. J. T. Taylor 

Jubilee of the Marine Spring-loaded Safety V 

Donald MacNicoll. 7.30 p.m. 


WEDNESDAY, OCTOBER 2isrt. 
ENGINEERING GOLFING SoOcrery The Course of the Ox 
Golf Club. Autumn meeting. 10 a.m. 


INSTITUTION OF AvTOMOBILE ENGINEERS.—Chamber 
Commerce, New-street, Birmingham. Birmingham Gradu 
meeting. Paper, “The Influence on Engine Performa: 
| Cylinder Arrangement and Construction,”’ by Mr. T. Gr 
7.30 p.m. 





Newcomen Soctrety.—Room 6, Chamber of Commerce, N+ 
street, Birmingham. Diary of a tour in the Midlands in 1825 
kept by Joshua Field, will be shown. Mr. J. W. Hall will g 
précis of and annotate the Diary. 5.30 p.m. 


| 


THURSDAY, OCTOBER 


INSTITUTION OF AUTOMOBILE 
Birmingham. Joint dinner of 
Centres. Presidential address, 
by Mr. H. Kerr Thomas. 8 p.n 

INSTITUTION OF Alt 


of Vauxhall Motors, 
Address by Mr. A. J 


2°nn. 


ENGINEERS.—Queen'’s H 
Birmingham and Cover 
I'he Automobile Engine 
ENGINEERS Training Sel 
Luton Graduates 


TOMOBILE 
Ltd., Luton 
Han k 


meet 
7.30 p.m, 
OCTOBER 


AND CouNTY 
Bridgwater. 


SATURDAY, 24TH 
| 
| INSTITUTION OF MUNICIPAI 
South-Western District 


ENGINEERS 


meeting at Ll a.n 


| 
TUESDAY ro SATURDAY, OCTOBER 27ru ro NOVEMBER 
7TH. 
Commercitan Moror Transport Exursrrron. 
London, W. 10 a.m. each day. 


Olympia, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


‘olchester, inforn 
moved ft 


S.E. 1 


M. W. Woops, electrical manufacturer, ( 
that his London offices and have 
larger premises at 3, Denman-street, London 
the new telephone number being Hop 6966/7. 


Mr. C. H. McCarray-Jones, M.I E.E., M.I. Mech. E., M. Inst 
P.1., consulting engineer, has accepted the appointment 
manager to the Indian Radio Telegraph Company, Ltd., and sail 
for Bombay early in November next to take up his new dutic 
The interests in his consulting practice, hitherto carried on at 
2, Broad Street-place, London, E.C. 2, have been assinged t 
the firm of Murray Coombs and Richards, 150, Southampton 
row, London, W.C, 1. 


been 
Bridge, 


showrooms 











CONTRACTS. 


Joun ALLEN AND Sons (Oxrorp), Ltd., of Cowley, Oxford 
have received an order for 100 standard three-tyne Allen 
scarifiers for attachment to rollers to be supplied by Marshall, 
Sons and Co., Ltd., Gainsborough, to the Greek Government 


Tue Lopulco pulverised fuel system, the rights of which belong 
to International Combustion, Ltd., of London, is to be installed 
in a new boiler of the Berlin Electric Light Works on twelv: 
large boilers. This order has been secured in face of the most 
exacting investigations by the German engineers into all known 
continental and American systems of pulverised fuel. 


EpGar ALLEN AND Co., Ltd., of Sheffield, have just completed 
a large tramway lay-out for Auckland, New Zealand, consisting 
of a double-track three-way junction, both tracks being carried 
through. The total weight of steel used in it i 
70 tons. The same company has also in hand several lay-outs for 
Manchester, Liverpool, Belfast, and foreign countries, and an 
order has been received from Spain for cold saws and friction 
dises, and orders for drills and cutters from a Canadian 
pany and a large English railway 


manganese 


com 








ENGINEERING GoLrine Society.—The autumn meeting of the 
Society will be held at Oxhey, near Watford, on Wednesday, 
October 2ist, by the courtesy of the Oxhey Golf Club. The 
following is the programme for this meeting :—In the morning 
there will be an eighteen-hole medal round for the ‘‘ Hele-Shaw 
Scratch Challenge Cup and Memento. Prizes also will be given 
for the best and second best scores (First Division for handicaps 
of 10 and under, Second Division for handicaps of 11 and over), 
and for the best net scores for each nine holes, Nos. 1-9 and 
Nos. 10-18 (under half handicap, fractions to count). In the 
afternoon there will be foursomes, eighteen-hole match play 
against bogey, for the ‘“‘ Hadfield ’’ Challenge Cups. Mementoes 
and second prizes will be given. Entries close by first post on 
Thursday, October 15th. Further particulars concerning the 
meeting may be obtained on application to Mr. G. M. C. Taylor, 
the honorary secretary of the Society, Caxton House, West- 





minster, 8.W. 1. 
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A Seven-Day Journal 


Compulsory Arbitration in France. 


(HE troubles that are continually arising in France 
ugh the pertial strikes of seemen upon what are 
en futile pretexts have resulted in the introduction 
} the Minister of Public Works of a decree for the 
constitution of form of Arbitration Board 
- h, it is hoped, will have the effect of bringing 
eamen round to an appreciation of the necessity of 

ling rapidly their disputes without resorting to 
A Permanent Council is to be formed, com- 


a new 


etrikes 


posed of two arbitrators chosen by shipowners and | 


seamen from members of the Conseil d’ Etat, the Cour 
de Cassation or the Cour d’Appel, that is to say, from 
highest legal authorities in the country. Accord- 
ing to the nature of the dispute additional arbitrators 
will be chosen in equal numbers by the two parties 
to confer with the Permanent Council. 

dispute erises the Director of the Inscription 
Maritime will immediately call together the repre- 
sentatives of the shipowners and seamen, and if it is 
found impossible to come to an agreement at this 
initial conference the parties will be required to choose 
four arbitrators and go before the Permanent Council. 
uld the Council be unable to secure a majority for 
a decision the parties will have the option of accepting 
the sentence of a special arbitrator chosen by the two 
members of the Permanent Council, and in that case 
the decision will be final. At present there is nothing 
French lew to render arbitration compulsory, but 
in view of the statement of the Minister of Public 
Works thet the creation of this Council is a step 
towards compulsory arbitration in all labour disputes, 
it is possible that something may be done eventually 
to modify the law in this direction. 


tl 


As soon as 


~ 


Russian Railways. 


AMONGST the provisions of the treaty of commerce 
being arrenged between Germany and Russia is one 
for facilitating an interchange of goods by improved 
railway communication. The Germans are expecting 
a greet deal from this treaty, which is of a particularly 
comprehensive character, end even affirm that it is a 
prelude to the opening up of Russia te European 
trade. Any chance of such a result accruing obviously 
depends upon the Russian reilways, which utterly 
failed so long as they were run on Soviet lines. Under 
pressure of necessity the Soviet Government decided 
to adopt en organisation very similar to thet of the 
French ; that is to say, it created a form of Superior 
Council with technical A 
general policy was laid down whereby the different 
branches of the railway system were accorded a cer- 
tain independence and initiative and were required 
to carry on actively the work of development as much 
as possible with the aid of local resources. The Soviet 
has therefore abandoned its theories so far as railway 
administration is concerned and is coming round to 
the methods edopted in other European countries. 
There has consequently been a rapid railway develop- 
ment, and the length of line opened to traffic has 
increased from 24,000 versts to 68,000 versts, while 
the repairs to rolling stock and the purchase of wagons 
in Germany and Sweden have provided a fair amount 
of still far below what 
re ally needed. 


consulting committees. 


equipment, elthough is 


Railway Traffic. 


UNDER the presidency of Mr. W. B. Cole, the Rail- 
way Rates Tribunal, as we noted last week, has 
resumed its investigation into railway expenditure, 
with a view to fixing the standard charges which the 
four amalgamated railway companies are entitled 
to make to the public under the Act of 1921 for trans- 
port Mr. John Quirey, the accountant- 
general to the London, Midland and Scottish Railway 
Company, who was examined at a recent meeting of 
the Tribunal in regard to the elaborate tables of 
estimated expenditure on reilwey working, observed 
that the estimated yearly engine mileage to be run 
by the London, Midland and Scottish Railway was 
5,000,000 miles less than in 1924, owing to the elimina- 
tion of the British Empire Exhibition traffic. On the 
other hand, he said, the Southern Railway Company 
was budgeting for ean increase of 5,000,000 miles, 
which was expected to result from its electrification 
schemes. Mr. Quirey considered that an estimate of 
the mileage to be run was a better and surer method of 
estimating expenditure than that of taking into con- 
sideration estimates of the traffic to be cerried, as 
the traders had suggested. A statement of rates of 
pay for the various grades of employees had been 
prepared at the request of the traders, but as it did 
not show the earnings in detail, he was at a loss to 
see the value of the table from the point of view of 
assisting any criticism of the railway companies’ case 


services, 


The Late Professor Andrew Gray. 


THE news of the death last Saturday of Dr. Andrew 
Gray, Emeritus-Professor of Natural Philosophy at 
Glasgow University, will be received with sorrow by 
many engineers who acquired their knowledge of 
physics under his able and inspiring tuition. Pro- 








fessor Gray was in his seventy-ninth year. He vacated 
the Chair of Natural Philosophy in 1923, after having 
occupied it since the retirement of Lord Kelvin about 
twenty-five years before. He was a student and 
graduate of the ancient university which he served 
so well, and for eight years was private secretary and 
finally chief official assistant to Sir William Thomson. 
In those early days his attention was largely devoted 
to electrical subjects, his well-known book, published 
in 1884, on absolute measurements in electricity and 
megnetism being one of the outcomes of his studies 
In that year he was appointed Pro- 
fessor of Physics at the newly founded University 
College of North Wales at Bangor. He continued to 
hold thet post until 1899, when he returned to Glasgow 
to succeed Lord Kelvin in: his professorship. Dr. 
Grey was a well-known authority on everything 
pertaining to gyroscopes and gyroscopic motion, a 
taste for which he probably inherited from his deeply 
revered master end undoubtedly handed down to 
more than one of his own students. Under a slightly 
stern demeanour in the lecture-room, he concealed 
a disposition full of human kindness and understand- 
ing. By the vigour of his instruction, imparted with 
an almost classical fervour, he gave to those in sym- 
pathy with him an abiding knowledge of the historic 
principles of natural philosophy. Levity was not 
permitted to flourish among his students, but if he 
suppressed it, he did so because of the enthusiesm, 
almost reverence, which he felt for the dignity and 
importance of the great subject it was his mission to 
expound. With his death one of the last direct links 
between the University and Lord Kelvin is severed. 
But the Kelvin tradition survives, thanks largely to 
Professor Gray's devoted discipleship. 


end researches. 


The Rating of Shipyards and Engineering 
Works. 


THE assessor, in revaluing the shipyards and engi- 
neering establishments in the Glasgow district, proposed 
to increase the valuations in most cases by 25 per cent. 
on the pre-war figure. The firms concerned, on the 
contrary, contended that the existing conditions of 
depression were such that a reduction of 334 per cent. 
in the warranted. Two ceses were 


valuations wes 


particularly dealt with by the Appeal Court, that of | 


G. and J. Weir, Ltd., of Cathcart, and that of D. and 
W. Henderson and Co., Ltd. For Messrs. Weir it 
was stated that the average number of workpeoplk 
employed during the first half of this year was 1700, 
whereas five to six thousand was the number required 
to make effective use of the premises occupied. Sir 
Frederick Henderson said that so far as the ship- 
building industry was concerned, it was folly to ask 
for the 25 per cent. increase, and it would be a crime 
to grant it. His own firm had a foundry which had 
been closed for about eighteen months, and which it 
was anxious to dispose of either by selling or letting. 
In neither direction, however, could it obtain an offer 
which did not represent a substantial reduction on 
the pre-war velue. That situation was typical, he 
stated, of the position of other shipyards in the 
country. The proceedings of the Court concluded 
with a victory for the assessor. In both Messrs. Weir's 
and that of Messrs. Henderson the valuation 
hes been fixed at a 25 per cent. increase on the 1914 
figure. In the case of Messrs. Henderson a concession 
of 15 per cent. is to be made on the value of the build- 
ings and machinery, in view of the present depressed 
state of the shipbuilding industry. An appeal against 
this decision will probably be made to the Court of 
Session at Edinburgh, and, by agreement, all the 
firms concerned will be bound by the findings in the 
typical cases of Messrs. Weir and Henderson. 


case 


Board of Trade Regulations and Shipbuilding 
Costs. 


Wuite there are many people who have still 
implicit faith in the future of British industries and 
who deprecate any suggestion of approaching bank- 
ruptey, there are others, some, too, in outstanding 
positions, who are far from being optimistic. Among 
the second class we must now, it would seem, place 
Sir Alexander M. Kennedy, the managing director of 
the Fairfield Shipbuilding and Engineering Company. 
Sir Alexander, in the course of an article which he 
contributed a few days ago to a London daily paper, 
suggested that the fact, often emphasised by poli- 
ticians and others, that seven-eighths of our working 
population was in employment might lure us into a 
very false impression of the true situation. Much 
of the employment available, he argued, was afforded 
by public services which, both national and municipal, 
were swollen in size since the days before the war. 
The very size of these services was a root cause of 
much of the unemployment in competitive industry. 
The public burdens placed on industry were being 
added to and not eased, and could hardly fail to 
produce farther unemployment. For example, the 
additional impost to be met next January to finance 
the new Pensions Act might, he wrote, quite well 
throw out of employment at least one person for every 
one benefited under the Act. How serious is the 
influence on industry of legislative burdens was 
illustrated by Sir Alexander by reference to the cost 
of carrying out the Board of Trade regulations in 
connection with a large passenger vessel recently 
completed at the Fairfield Yard. That cost, he stated, 





showed an increase of more than £30,000 as compared 
with the corresponding figure for a similar ship built 
twelve years ago. If a sister ship had to be built to- 
day the new Board of Trade regulations, which have 
recently come into force, would entail an additional 
expenditure of £2000, while £3000 would be required 
to the burden under the new Pensions Act 
and £3500 to comply with the new Home Office 
regulations just issued in draft form under the Factory 


Acts. 


meet 


New Electrical Plant at Fulham 


NEw plant, consisting of two 6000-kilowatt turbo- 
generating sets, complete with condensers, boilers, 
&c., was officially put into operation in an extension 
to the Fulham power house on Tuesday, the 13th 
inst. Speaking at a luncheon which followed the 
ceremony, Sir Vincent Caillard, director of Vickers 
Ltd., the contractors for the plant, referred to the 
remarkable progress that had been made within the 
course of a few years in connection with the con- 
struction of electrical machinery. A few years ago, 
he said, a turbo generatcr of 5000 kilowatt capacity 
was considered a Goliath, but at the present time 
turbines were being built for ten times that capacity. 
In undertaking the Fulham contract, the Vickers 
Company felt that it had contributed in a small degree 
to the amelioration of the unemployment problem. 
Productive work for British labour was what was 
needed, and in no industry were the possibilities more 
promising than in the electrical industry. Mr. D. 5. 
Van den Bergh, chairman of the Fulham Electricity 
Committee, said that it had been no easy task to 
decide where the contract was to be placed. Not 
only was the competition among the British firms 
very keen, but foreign competitors had submitted 
tenders which, from the financial point of view, were 
very enticing. The Committee felt, however, that 
notwithstanding the financial sacrifices involved, it 
could not let the contract go abroad. The unemploy- 
ment problem went a very long way in influencing 
the Committee to place the contract with a British firm 


Scientific and Industrial Research. 


THE annual report of the Department of Scientific 
and Industrial Research, published at the beginning of 
this week, once more reveals a considerable degree of 
disparity in the award of grants to students and 
research workers in the different branches of science. 
As usual, students of chemistry and research workers 
in that subject received nearly 50 per cent. of the total 
number of maintenance allowances and personal 
grants made by the Department. Biology occupies 
the second most favourable position, the grants to 
students and research workers in that field being 
about 18 per cent. of the total number. Two-thirds 
of the grants, in fact, were distributed between 
chemistry, biology, mathematics and astronomy, 
and but one-third between physics, geology, miner- 
alogy, metallurgy, engineering and aeronautics. The 
average value of the grants would appear to be of the 
order of £145. Details of the grants made to the 
various research associations formed with the Depart- 
ment’s assistance also afford matter for consideration. 
Judged by the amounts received, the British Scientific 
Instrument Research Association and the British 
Cotton Industry Research Association are the two 
most successful of these bodies, for the first, in the 
course of its seven years’ existence, has received from 
the Department a.total grant of £64,484, and the 
second, for six years’ work, a grant of £58,912. That 
these two bodies are really very successful we believe 
to be the case, but the suggested criterion is quite 
misleading. The Glass Research Association has 
received £58,601 over five years and the Portland 
Cement Research Association £22,090 over six years. 
Yet both these bodies are now in voluntary liquida- 
tion because of insufficient support from the industries 
they represent. It is of interest to note that the most 
lately formed association—that of the colliery owners 

has decided to prosecute its research work without 
financial assistance from the Department. Instead, 
it will make a levy for the purpose amounting to about 
one-hundredth of a penny on each ton of coal raised. 


Electricity Charges. 


Tue high cost of electricity in the City of London 
recently formed the subject of a debate at Guildhall, 
when the Lord Mayor presided over a meeting of the 
Court of Common Council. Mr. Deputy Sandle 
moved that the matter should referred to the 
Special Committee to consider what further steps 
could be taken to obtain cheaper supplies, and said 
that the time had come to secure for consumers in 
the City electricity supplies at a fair and reasonable 
price. The Ministry of Transport, he continued, 
surely did not intend that the City of London Com 
pany and the Charing Cross Company should have 
power to continue rates which in the six years 1919 
1924 yielded 89 per cent. in dividends and £605,000, 
or 75 per cent., carried to reserve, a total of 164 per 
cent. on the ordinary capital of £800,000 of the City 
of London Company and for the same six years 88 per 
cent. in dividends, bonus and bonus shares, and 
£525,181, or 91 per cent., carried to reserve, a total 
of 179 per cent. on the paid-up ordinary capital of 
£576,000 of the Charing Cross Company. Mr. Green 
secondéd the motion, which was unanimously carried. 


be 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 
By E. L. AHRONS, M.I. Mech. E. 

No. XLII.* 
PERIOD 1890-1900 (continued) 
4-4-2 

the Great 
Atlantic ” 
It was what 


Express Engines.-In 1898 H. A. Ivatt, on 
Northern Railway, introduced the first 
engines—-Fig. 288—into this country. 


mav be termed a true “ Atlantic ” in 


provided 1877 square feet of heating surface, and 
the direct stayed Belpaire fire box, 175.8 square feet ; 
total, 2052.8 feet; grate, 26 square feet ; 
pressure, 175 lb., subsequently increased to 180 Ib. 
This boiler, the centre of which was 8ft. llin. above 
rails, was then the largest in the country. Weight in 
working order, bogie 12.25 tons, coupled 35 tons, 
trailing 11.5 tons, total 58.75 tons. Originally the 
bogies were of the swing link type, but subsequently 
were altered to the Adams sliding type. For working 
drawing, see THe Encrinerr, March 17th, 1899. 
4-6-0 Express Engines. Following D. 
t 6-0 goods engines of 1894 for the Highland Railway. 


square 


Jones's 





Passenger Tank Engines.—A new type of 2-4-9 
tank engine by James Holden, for long-distance loca} 
traffic,was built at Stratford, 1893-1902, for the G.E.R 
Fig. 291. Instead of radial axle-boxes, the lead 
ing and trailing wheels had both inside and 
side bearings, the outside axle-boxes having a t 
lateral play of l}in. The cylinders were 17}in 
24in., with slide valves below coupled whe: 
Sit. S8in.; earrying wheels, 4ft.; wheel bas 
7ft. Gin. Sft. Yin 7ft.; total heating 
1217 square feet; pressure, 140 Ib., in | 
engines 160 lb.: weight in working order, 58.6 ¢ 
of which the coupled 29.27 t 


ut 
ital 


suri 


wheels carried 











FIG. 288-- GREAT NORTHERN ENGINE, 


that the outside cylinders drove the second pair of 
coupled wheels, as in the original American design. 
The connecting-rods were l0ft. long; the cylinders 
18jin. by 24in.; driving. wheels, 6ft. 74in.: 
bogie wheels, 3ft. 7}in., and trailing wheels. which had 
bearings and lateral play, 3ft. 7}in. dia- 
wheel base, 6ft. 3in. 5fit. 3in. 6ft. LOin 
26ft. 4in. The bogie pins in Ivatt’s engines 
L hin. behind the centre line, 
similarly to those of P. Stirling’s 8ft. singles. The 
boiler barrel, 14ft. 82in. long, was recessed back at 
the smoke-box end, so that the 


were 


outside 

meter ; 
Sft. 

were 


placed bogie 


tube length was 


FIG. 290 NORTH-EASTERN RAILWAY 


1 3ft. The 191 


heating 


2in. tubes 
surtace ; 


26.75 square feet ; 


provided 1302 
feet of total 1442 square feet ; 
grate, pressure, 175 lb.; weight 
in working order, bogie 15 tons, front coupled wheels 
15 tons, driving wheels 16 tons, trailing wheels 12 tons, 
total 58 tons. These engines were the forerunners of 
the later Atlantics "’ with much larger boilers. 

Sir John Aspinall’s large 4-4-2 engines, of which 
forty were built for the L. and Y.R. at Horwich in 
1899-1902, are in Fig. 289. The cylinders, 
19in. by 26in., are inside, with balanced slide valves 
above, driven by Jov’s gear. and exhaust through 


square 


shown 


FIG. 289 LANCASHIRE 


Wilson Worsdell, of the N.E.R., in 1899-1900 built 
the first ten 4-6-0 express engines to be employed in 
this country, although the type had long been in use 
in America, Canada and Australia, where, however, 
the regular 
doubtful whether the type would have been a success 
here, had it built at an earlier date, and its 
appearance coincided generally with that of harder 


speeds were considerably less. It is 


been 


A few years earlier the unequal 
would have 


tires and heavier rails. 
tire wear of six-coupled 
detrimental to the success of such engines. The coupled 
wheels of Worsdell’s new engines were only 6ft. 1 }in. 


wheels been 


“2111 CLASS, 1900-1 


diameter. 
on the East Coast expresses, and in 1900-1 five similar 
engines with larger 6ft. 8in. wheels were built. Finally, 
those with 6ft. wheels were relegated to heavy excur- 
sion and fast main-line goods trains, for which the 
type became standard on the N.FE.R., but for the 
fastest express work, the 4-6—0 tvpe has been super- 
secded on that railway by the 4-4-2 type. 

Worsdell’s engines had 20in. by 26in. cylinders ; 
wheel 6ft. 6in. Sit. 64in. Tit. 7ft. 
26ft. Ojin.; the driving wheels were originally flange- 
less, but flanged tires were shortly afterwards pro 


For a time these engines were employed 


hase, 





FIG. 291 


the valve. 


were steam jacketed. 


the back of The cylinders of the first 
twenty The trailing wheels 
had with spiral springs on each side 
of the axle-boxes, connected by a yoke above. About 
ten years Mr. G. Hughes modified the trailing 
axle to have outside bearings. The coupled wheels 
are 7ft. 3in.. wheels 3ft.>02in., and trailing 
wheels 3ft. 7 diameter; wheel base, 5ft. 6in. 

7it. 5in. Tit. Gin. 7ft. 3}in. 27ft. Yin. 
The boiler barrel, 4ft. 9in. diameter inside the front 
ring, was recessed similarly to Ivatt’s engine; this 
reduced the tube length to 15ft.; the 239 2in. tubes 


* No. XLI. appeared October 9th 


inside bearings, 


ago 


be wre 


in 


GREAT EASTERN TANK ENGINE, 





1893 


the boiler, 4ft. 9in. diameter, carried 200 Ib. 
and had a total heating surface of 1768 
square feet, of which the fire-box provided 130 square 
feet ; grate, 23 square feet. To reduce corrosion, the 
smoke-box tube plate was of copper. All engines, 
except the first three, had Smith’s piston valves. 
The ** 2001” (S) class weighed 66 tons in working 
order, of which 49} tons were available for adhesion. 
The “2111” class, with 6ft. Sin. wheels, weighed 
67 tons 2 ewt., of which the driving wheels alone 
carried 19} tons, and the bogie 15 tons 3 ewt. The 
latter class is illustrated in Fig. 290, and the “‘ 2001” 
class in THe ENGIneer of March 9th, 1900. 


vided ; 
pressure, 


FIG. 292 COMPOUND 


| Sit. 74in. coupled wheels and 170 Ib. pressure. 


AND YORKSHIRE ENGINE, 1899 
The 4-4—4 tank engine was first designed and b 
Beyer-Peacock in 1896 for the Wirral Railv 
These engines illustrated in Tur Ewnoain: 
September Ilth, 1896. The inside cylinders were I7in 
24in.; Oft. 
wheel base, 30ft. 2in.; coupled base, 7ft. 6in.; bows 
both Sit. 6in.; heating surface, 102] 
feet; pressure, 160 \lb.; weight work 
order, leading bogie 13 tons 13 ewt., driving 15 t 
2? ewt.. coupled 15 tons 5} ewt., trailing bogie 151 
15} ewt., total 59 tons 16} ewt 
arranged symmetrically with respect to the centre 


by 
were 
2in. diameter; total 


by coupled wheels, 


hase at ends, 


square in 


The bogies were : 


the coupled wheel base, the trailing bogie centre bei 
nearer. 

In 1897 
4-4-4 tank engines 
Western Junction 
24in. cylinders ; coupled wheels, 
coupled wheel 7ft 
Sift. 7iin.; tank capacity 
working order, 59} tons. 
These four the only 4-4-4 tank 
this country until Sir Vincent Raven's larw 
three-cylinder tank engines came out in 1913. 8S. W 
Johnson prepared a design for the Midland Railway 
1898-9, but the not built \ 
considerable number were made by Beyer-Peacock 
and other firms for the Aires Western Rai 
way. They had outside cylinders 

Of 4-4-2 tank 
London, Tilbury and Southend 
cylinders, 18in. by ft 
and 170 lb. pressure, designed by T. Whitelegg, and 
illustrated in Tue ENGINEER, l7th, 1897 
These, built by Sharp-Stewart and Diibs, were expre 
tank engines, and carried 1500 gallons of water an«| 
45 ewt. of coal. Weight in working order 63.15 tons 
of which 35.15 tons were available for adhesion. 1: 
1907-9 a still further enlargement was made wit! 
19in. by 26in. cylinders. The latter are now the 
standard of the L.M.S. Railway (Tilbury 
section), number have recently built 
Derby. 

m. A. 
type with inside cylinders, 17}in. by 
traffic of the G.N.R. His 


Sharp-Stewart’s designed and built tw 
for the Midland and So 
Railway They had I7in. b 
Sit. 3in. diameter 
total wheel bas« 
1900 gallons; weight in 


base, fin.: 


were engine 


in 


about engines were 


Buenos 


enlarged 
outsick 


was the 
type with 
fin. coupled wheel 


engines there 
26in., 


December 


engines 


and a been at 


Ivatt from 1898 to 1907 adopted the 4-4-2 
26in., for the 
have 


local engines 


TANK ENGINE, BEYER PEACOCK 


The 
leading bogie is of the swing link type and the trailing 
radial axle-boxes are similar to those of the Bottomley 
design, previously described. 

In 1897 F. W. Webb, on the L. and N.W.R.., follow 
ing W. Barton Wright's example of 1879 on the 
L. and Y.R., designed 0-6-2 tank engines for passenget 
traffic with 18in. by 24in. cylinders and 5ft. 24in. 
coupled wheels—see THe ENGINEER, May 19th, 1899. 
This design was simply that of the main line 0-6-0 
goods engine of 1880, with the addition of side tanks 
and radial trailing axle. Piston valves replaced the 


| slide valves of the goods engines. 
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l'wo-cylinder Compound Passenger Tank Engines. 
The only compound passenger tank engines in the 
Bi tish Isles, other than Webb's four three cylinder 


engines, were four designed by Beyer-Peacock in 
i891 for the Belfast and County Down Railway 
Fig. 292). The cylinders were inside, high-pressure 


18!in., low-pressure 26in. diameter by 24in. stroke ; 
driving wheels 5ft., and radial wheels 4ft. diameter ; 
wheel base, 8ft. 5in. Sft. Pin. 7ft. 3in. The von 
Borries type of intercepting valve was used and the 
eng had inside Walschaerts valve which 
was duplicate for both high-pressure and low-pressure 
, but a slightly later cut-off of about 2} per cent. 


nes gear, 
sic 
was attained in the low-pressure cylinder in both fore 
and back gear by making the lap of the low-pressure 


The 


valve jin. shorter. total heating surface was 
11624 square feet ; pressure, 175 lb.; weight in work- 
ing order, 53 tons 19} ewt., of which 28 tons 4) ewt. 
rested on the coupled wheels. A few years later these 
engines were converted to non-compounds. 

®* 6-0 Goods Engines. The last of the G.E.R. 

Moguls"? had been scrapped in 1887; from then 
until 1895 the 2-6-0 type did not exist on any British 
railway. But in 1895-7 the Midland and South 
Western Junction Railway bought two engines from 
Bever-Peacock of a design very similar to a large 
number built by that firm for New South Wales, with 
outside horizontal cylinders, I8in. by 26in., 4ft. 
coupled wheels, rigid wheel base 11ft., and total wheel 
base 19ft. The pony truck had 2ft. 9in. wheels and 
earried 6.7 tons Total weight, 43.15 tons The 
pistons were provided with tail rods 

he only other 2-6-0 engines until the end of 1900 
were the eichty American bar-framed locomotives 
imported by the M.R. (40), G.N.R. (20), and G.C.R 


”)) in 1899-1990, when British firms were so fully 
employed that they could not accept orders They 
were all broken up between 1909 and 1915 

16-0 Goods Engines.—The first fifteen 4 6-0 
engines were built for the Highland Railway in 1894 
by Sharp-Stewart to the designs of D. Jones They 
had outside cylinders, 20in. by 26in., the pistons 
being without tail rods; balanced slide valves 
working on vertical faces inside the frames : coupled 
wheels, 5ft. 3im.; bogie wheels, 3ft. 2in. diameter 
wheel base, 6ft. 6in. Sit. 3in. 5ft. Gin Jit. in. 


The middle coupled wheels were the drivers and had 


no flanges. Tube heating surface, 1559 square feet 


total, 1672.5 square feet grate, 22.6 square feet ; 
pressure, 175 1b.; weight in working order, 56 tons, 
f which 42 tons were available for adhesion \ large 
plate illustration of these engines, with working 
drawings and specification appeared in THe ENG! 
NEER, December 14th, 1894 

[wo 4-6-0 engines by W. Dean, built at Swindon 
for the G.W.R., remain to be mentioned. Tho 
first, No. 36 of 1896, illustrated in Tue ENGINEER, 


November 5th, 1897, was the only engine of its type 
The cylinders, 20in. by 24in., were inside. The coupled 
axles had insick 


and outside bearings, and the bogie 


with inside bearings; coupled wheels, 
4ft. Thin. diameter. 
of the laminated springs of No. 36. 
raised Belpaire fire-box, 


extended the 


cliameter, 
Spiral springs were used in place 
The boiler 
the upper part of which was 
front to 


had a 


form a combustion 


towards 


chamber 


395 
1302 136} 1438} square feet ; grate, 24) square 
feet ; pressure, 175 lb.; weight full, 54 tons 12} cwt. 


No 0-80 engines with outside evlinde rm were built 
during the 1890-1900 period 


2? 60 Tank Engine. The only 2-6-0) tank engine 





The sand-hbox was placed as a saddle on which ever worked on a British standard-gauge line 
the barrel. Wheel base, 5it. 6in 4ft. 6in. 7it. 6in. was one reconstructed in 1899 by F. Willans at the 
7ft. 6in.; boiler barrel, 10ft. 6in. long by 4ft. 8fin. Wrexham works of the Wrexham, Mold and Connah's 
diameter outside the smaller ring. The length of the Quay Railway The cylinders were inside, 18in. by 
inside fire-box was 6ft. 4%in., and that of the com- 24in., and the six-coupled wheels 4ft. Sin. diameter ; 
bustion chamber 3ft. 6in The 324 tubes, Ijin. wheel base, 6ft. 10in 5ft. 3in. 6ft. 10in.; heating 
diameter, gave a heating surface of 1712.9 square surface, 1132.8 square feet pressure, 150 lb.; tank 
feet, and the fire-box and combustion chamber 166.8 capacity, 1500 gallons The leading wheels were 
square feet; total, 1879.7 square feet; grate, 32.19 rigid and no form of radial axle was used. All the 
square feet pressure, 1801lb.; weight in working springs were of Timmis’s spiral pattern. The piston 
order bogie 12 tons 6 cwt front coupled, 16 valves were below the cylinders, worked directly by 
a a ee _— oa - 
FIG. 294--BARRY RAILWAY TANK ENGINE, 1897 
tons driving, 18 tons; trailing, 17 tons 10 ewt.; Stephenson gear, with the peculiarity that an offset 
total, 63 tons 16 ewt. link was pinned between the valve rod and valve 
0-8-0 Mineral Engines The first 0-8-0 engine pindle, owing to the necessity of using parts of an 
with inside cylinders was built by F. W. Webb. older engine. Working drawings appeared in Tat 
at Crewe for the L. and N.W.R. in October, 1892, ENnatneer, November 2!st, 1902 
and was illustrated in THe Encrinerr, December EKight-coupled mt Engines.—The 0-8-0 tank 
23rd, 1892. It was a non-compound engine with engine was reviegd in 1899 in the case of two locomo- 
191in. by 24in. evlinders and 4ft. 54in. wheels. The | tives imported by the Port Talbot Railway from the 
boiler was similar to that of the Greater Britain com- | Cooke Locomotive Works, U.S.A. They have 4ft. 4in 
pound passenger engine with two lengths of tubes wheels and 19in. by 24in. cylinders and, having been 
separated by a combustion chamber. Wheel base, re-boilered at Swindon in 1908, are still in service. 
17ft. 3in., equally divided ; total heating surface, They have bar frames, outside cylinders with saddle 
1245.3 square feet pressure, 1601b.; weight in castings and other American features. 
working order, 46 tons 16} cwt. Joy's valve gear Sharp-Stewart’s 0-8-2 tank engines for the Barry 


was used and the crank axle had a central bearing. 
The coupling rods were similar in principle to that of 
J. F. 


changeable 


Stephenson, and all three pieces were inter 
This was the only eight coupled non- 
compound engine built by Webb 

Sir John Aspinall’s L. and Y.R. 0-8-0 


engines, 








FIG. 2938 -GREAT WESTERN RAILWAY 4-6 0 ENGINE, 


haul Mansell wood wheel centres and outside bearings. 
The fire-box casing of the round -topped type was 
aised above the and the smoke-box was 
extended. The boiler contained 150 Serve ribbed 
tubes, 24in. diameter outside and 14ft. 3}in. long, of 
which the heating surface on the water was 
1402 square feet. The fire-box was shallow to allow 
it to lie above the frames, and had 115.8 square feet 
of heating surface, making the total 1517.8 square 
leet, but the grate had no less than 35 square feet 


barrel, 


side 


trea; pressure, 165lb. The coupled wheels were 
‘it. 6in. and the bogie wheels 2ft. 8in. diameter ; 


whee] base, 5ft. 6in. 4ft. 10in. + 6ft. 3in. Sft. 
25ft.; weight in working order, 594 tons, of which 
17.2 tons were carried on the coupled wheels. The 
engine was broken up in 1905, as it was not of the 
standard types subsequently adopted. 
_ The second engine, No. 2601 of 1899, is shown in 
Fig. 293; with the exception of the double frames 
and outside bearings for the coupled wheels only, it 
differed entirely from No. 36. The inside cylinders 
were 19in. by 28in.; the bogie wheels were 2ft. Sin. 








1899 


also with inside cylinders and Joy’s gear, were built 


at Horwich early in 1900-—see THe ENGINEER, 
March Ist, 1901. Cylinders, 20in. by 26in.; wheels, 
4ft.. Gin. diameter; wheel base, l6ft. 4in.; boiler, 


15ft. long by 4ft. 10in. diameter ; fire-box of Belpaire 


type; heating surface of tubes, 1877 square feet ; 
total, 2038.6 square feet; grate, 26 square feet ; 


pressure, 175 lb.; weight in working order, 53.77 tons. 
The valves are of the Richardson balanced type with 
exhaust through the back. To avoid a long and heavy 
reversing rod, J. Stirling’s type of steam reversing 
gear was fixed inside the framing near the reversing 
shaft. 

H. A. Ivatt’s first G.N.R. 0-8-0 engine—see Tue 
ENGINEER, September 6th, 190l—was built at 
Doncaster at the end of 1900. The cylinders, 19}in. 
by 26in., are inside, with Richardson balanced valves 
on the top and exhaust through the valve, but 
Stephenson’s link motion with rocking shafts is used. 
Wheels, 4ft. 8in. diameter; wheel base, 17ft. 8in.; 


boiler, with round topped casing and direct-stayed 
heating surface, 


fire-box, 4ft. 6jin. mean diameter ; 





Railway, 1897, with outside cylinders (Fig. 294), 
introduced an entirely new type on British railways 
The cylinders were 20in. by 26in.; coupled wheels, 
4ft. 3in. diameter; and wheel 22ft. llin., of 
which 15ft. 5in. was that of the coupled axles ; boiler 
barrel, 13ft. 54in. long ; 
15 feet total, 
22} square feet pressure, 150 lb.; tank capacity, 
2100 gallons; fuel, 34 tons: weight full, 74.8 tons, 
of which 62.8 tons were carried on the coupled wheels. 
Originally had the 
second pair of coupled wheels, but this arrangement 
caused the other tire flanges to wear baclly Subse 
quently the intermediate were fitted with 
special tires with thin flanges. 

Fig. 291 is from a photograph by the Locomotive 
Publishing Company, Ltd. The writer that 
he is unable to acknowledge the source of Fig. 293. 


base, 


heating surface of fire-box 
1476 square feet ; 


square grate, 


these engines flangeless tires on 


wheels 


regrets 








A British Bottle-Making Machine. 


A MACHINE of interest, from both 
engineering and economic points of view, has recently 
been put to work in the Castleford glass factory of 
John Lumb and Co., Ltd. 

Apart from the fascination which any complicated 
piece of mechanism must have for an engineer, this 
machine is noteworthy the first 
successful attempt to break down the almost com 
plete monopoly of American firms in the construction 
of bottle-making machines, and also as being the 
production of a man with no previous experience to 
guide him. Mr. Francis Redfern—a London solicitor 

was induced to undertake the job of producing a 
British bottle-making machine, and although up to 
that time he had followed only his profession of 
solicitor, he has, with the Mr. R. F. 
Hall, as engineer, Mr. Sydney Hunt, as designer, and 
the Metropolitan-Vickers Electrical Company, Ltd., 
of Manchester, as constructors, succeeded in develop- 
ing a machine superior to the best which has been 
made in America, even after the long experience in the 


except ional 


as representing 


assistance of 


trade which that country has enjoyed. It has, of 
course, taken some years to perfect the machine, 
but it is remarkable that as it stands now it is the 
same in its essential features as it was when first 
erected. 

The new machine, of which we give some halt 


tone views in our Supplement and some drawings 
herewith, works on the same root principle as the 
Owens machine—described in THe ENGINEER of 


February 25th, 1921-—but the details of the design 
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A BRITISH BOTTLE-MAKING MACHINE 
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FIG. 1--GENERAL ARRANGEMENT OF ONE BOTTLE-MAKING UNIT AND CENTRAL COLUMN 
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are quite different, and the similarity extends little 
hevond the fact that the molten glass is first sucked 
into a blank mould, to form a blank, or ** parison,” 
as it is teehnically called, which is then blown out 
the finished form in a separate mould. In this 
the machine is made entirely automatic, as 
distinet from those machines which require hand 
feeding, or feeding by a separate mechanism, and 
needs only one attendant to see to lubrication, &c., 


uy 


to 


way 


while a lad carries away the finished bottles. In this 
eopnection it is noteworthy that the bottles are 
delivered so rapidly and unremittingly that the lads 
who take them to the annealing furnace, or “lehr,”’ 
can only work in spells of half an hour. There are 
three shifts of eight hours each, end the machine 
runs continuously, except that it is shut down for 
four hours every Seturday for cleaning. 

In general appearance the machine resembles a 
merry-go-round, about 12ft. in diameter; that is 


to say, it comprises ten bottle-making units, grouped 
round a central column, each one of which embodies 
all the elements necessary for making a bottle. This 
circle of units is rotated in front of a pot, or dish, 
of molten glass, and as each unit passes the pot it 
picks up encugh gless to form a bottle. The pot also 
is rotated for the double purpose of preventing the 
ld from ploughing up the surface of the glass, 
n order to present a freshly heated surface of 
s each time a mould dips into it. It revolves in a 
small furnace heated by oil or gas, and is fed with 
melted glass by a spout leading from the main furnace 
in which the glass is made from the raw materials. 

lhe construction and operation of the mechine can 
best be followed with the eid of the drawings—Figs. | 
and and the supplement engravings—Figs. ILI. | 
and [V. Fig. 2 shows a unit in the position in which the 
glass is sucked from the pot into the blank mould, and 
Fig. | shows the position in which the bottle is blown 
to final form ; but the moulds are not shown in place 
In the same view a complete bottle-maeking 
unit, which can lifted off the machine bloc 
and replaced by another unit in less than an hour, is 
The several units—ten in the of the 
machine under review—are grouped round the 
stationary column shown in Fig. 3. This column is 
mounted on a circular base fitted with flanged wheels, 
so that the whole machine can be drawn away from 
the glass pot when necessary, and these wheels are | 
provided with a adjustment shown in| 
Fig. 1—for regulating the height of the whole machine 
with reference to the level of the glass in the pot. 
The object of the column is not to support the group 
of rotating elements, but to provide attachment for 
the cams necessary to operate the bottle-making units | 
and to form a duct for the supply of cooling air to | 
the moulds. This air is brought up from a passage- | 
way the floor. It is noteworthy that, although | 
the whole ten units are in operation during normal | 
operation, it is possible to run the machine with only | 
one or two units in place. 

The whole weight of the moving 
anfounts to some 21 tons, is carried by a massive 
cast iron ring A—see Fig. 1. This ring is very care- 
fully faced, and revolves in an oil bath formed by an 
ennular groove in the base casting. There are several 
notches cut in the lower face of the ring, to act as 
lubricating grooves, and there are shrouding lips at 
the top to prevent foreign matter from finding its 
way into the bearing. The ring has worm teeth 
cut round its periphery, and is driven through reduc- 
tion gearing by a 34 horse-power electric motor 
carried on the base of the machine. This motor pro- 
vides all the power necessary for driving the machine 
itself. Separate motors supply the cooling and blow- 
ing air and the vacuum. A small motor is used to 
turn the elevating screws, and another one to rotate 
the glass pot. The total horse-power required is 
approximately 60. 


mou 





and 
, 
| 


in I ig l. 
be en 


seen case 


screw as 





parts, which | 


To revert to the general structure of the machine, 
each unit—-as will be seen from Fig. [V.—is built up 
on an inverted U-shaped casting, and all these frames 
are tied to a central casting by radial arms. It will 
thus be seen that a very rigid structure results, and 
it does, in fact, work without any tremor or vibra- 
tion. The whole framing is hollow, and is used for 
supplying cooling air to the working parts, which are 
subjected to the intense heat of the molten glass. 

Having so far confined ourselves to a description 
of the larger parts of the machine, with the idea of 
giving an impression of its substantial character, it 
may be as well, before explaining the details, to give 
& rough outline of the operations which have to be 
performed in making a bottle by the suction process, 
end to indicate the mechanical parts involved. In 
the first place, there is a small mould in two halves,—see 
Figs. 4and 5—for producing the top of the neck, or as it 
is called the ring of the bottle. Downwards through 
the two halves of this mould there is projected, for 
some jin., 2 plug which has a shoulder resting on the 
top of the two halves of the ring mould. Below the 
two halves of the ring mould are two other half- 
moulds, called the blank, or parison, mould, so de- 
signed as to produce the first form of the bottle as a 
solid skittle of glass. The combination of these 
moulds and the plug is held tightly together, and is 
let down into the glass in the pot. The vacuum 
operates and fills the moulds with glass. The moulds 
are lifted from the surface of the glass in the pot, and 
the trailing glass is cut off at the bottom of the blank 





mould by a knife. The plug is lifted out of the neck, 





and a sharp puff of blowing air is introduced into the 
blank through the indentation made at the top of the 
blank by the plug. 

Whilst this blow is going on, the knife is held in 
position against the bottom of the blank mould, to 
give the parison some support. The knife is then 
withdrawn and the two halves of the blank mould 
are opened, revealing an incandescent skittle of 
glass hanging from the neck, or ring, mould. The 
mould forming the bottom of the bottle and the two 
halves of the finishing mould—shbaped to the final 
form of the bottle—are then brought into position, 
closed tightly together round the parison, and the 
imprisoned glass is blown to its final form by air 
introduced through the original indentation made by 
the plug. The neck moulds are then opened and the 


finishing moulds descend under the glass pot, carrying 
The two 


with them the bottle blown to final form. 
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FIG. 2—ARRANGEMENT OF MECHANISM WHEN 


halves of the finishing moulds open, and the bottle is 
discharged complete, except for annealing. 

These operations are performed in succession by 
each unit, and go on continuously, so that each unit 
produces a finished bottle for each revolution of the 
machine. 

Each unit may be said to consist of two main 
elements, superimposed one on top of the other. The 
upper element carries the plug, the ring mould, the 
blank mould, the cutting-off knife, all the means of 
introducing air whether for the purpose of solidifying 
the parison or blowing the bottle to final form, and 
the vacuum connections. The lower element carries 
the mould which forms the bottom of the bottle and 
the finishing mould. When the blank is being blown 
into final form, these two elements have to co-operate, 
and unless they register together both vertically and 
horizontally with perfect accuracy, it is impossible 
to distribute the glass with that evenness and uni- 
formity which is essential to the making of a strong 
bottle. 

The difficulty of securing the accurate register of 
the two elements, and of maintaining it indefinitely 








GLASS IS BEING 


under the onerous conditions under which a bottle- 
making machine works, is the chief reason for the 
substantial nature of the whole machine and for the 
large bearings used to carry the moving parts. All 
the principal bearings are, by the way, of the Timken 
type, and they are all totally enclosed, so as to be 
unaffected either by heat or dirt. 

Taking, first, the upper element, the whole of its 
system is carried—as will be seen from Fig. 1—-on a 
pair of parallel levers counterweighted at the back. 
These levers swivel on Timken bearings mounted in a 
crosshead between the two limbs of the U frame. 
Adjustments are provided in these bearings so that 
they can be made absolutely free from slackness, yet 
easy running, and also so that the whole system of 
levers can in alignment. The crosshead 
carried in a slide in which it is adjusted and locked 
at the required position for making the particular 


be set is 
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SUCKED INTO THE BLANK MOULD 


height of bottle. Hanging on the levers there is a 
casting B, et the outer end of which is the blowing 
head, while a vertical depending pivot carries the 
two arms supporting the halves of the blank mould. 
In Fig. 1 there is no mould in place, but the moulds 
are plainly shown in Fig. III. The action of dipping 
the mould into the glass pot is effected by a cam round 
the central column—see Fig. 1—and a roller attached 
to the back of the counterweight. This roller has 
spring buffers on either side, and can be adjusted at the 
same time as the head for different heights of bottle. 

The opening and closing of the two half blank 
moulds is done by a toggle gear at the back, tand 
another cam, the roller for which is at the bottom ot 
a long pendulum. This pendulum is slotted at the 
bottom to accommodate the rise and fall of the head. 

The neck ring moulds are operated separately 
from the blank moulds, as they provide the means 
for carrying the parison while it is being transferred 
to the finishing mould. They are carried in a pair of 
scissor-like levers directly beneath the blowing head, 
and are opened and closed by a simple toggle gear 
from a cam on the central column. 











398 


THE ENGINEER 





Ocr. 16, 1925 








It will be noticed that all the movements are pro- 
vided with buffer springs, which is a very necessary 
precaution as otherwise—should some mishap occur, 
such as a finished bottle sticking in the mould— 
something would have to break when the next cycle 
of operations started. 

The movements of the finishing mould table need 
little description, as they are fairly obvious in the 
drawings—Figs. 1 and 2. The table pivots about a 
large Timken bearing, and is swung up or down by a 


consequently both bearings are provided with spherical 
seatings to accommodate the angular movement. 
Reference has already been made to the use of an 
air blast for cooling the working parts of the machine. 
This air, at a pressure of 10in. or 12in. water gauge, 
is distributed by the radial arms to the U frames, and 
thence through the trunnions into the hollow finish- 
ing mould tables. There are openings in the tops of 
the tables, and cowls direct the draught on to the 
moulds. The blank moulds may be cooled by the air 














FIG. 3--BASE AND 


rail in the base. Another cam in the 
base is used to open and close the finishing moulds 
through a rack and quadrent and toggle levers. 
Reverting to the upper element of the unit, it 
carries the knife for cutting off the glass after the 
blank mould has been filled. This knife can be seen 
in Figs. 1 and III., and is carried at the lower end of a 
long shaft reaching up to the top of the machine. 
The shaft is given an oscillating movement by a rack 
and pinion, above the radial arm, which is worked 


eirctler cam 
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FIG. 4--ARRANGEMENT OF THE BLOWING HEAD 


by a cam fixed on the top of the central column. The 
oscillating movement swings the knife sharply under 
the blank mould just as it is lifted out of the molten 
glass, and makes a clean cut. There is an adjustment 
so that the knife can be set close to the mould, to 
minimise any arris on the parison. After the cut | 
has been made, the knife is kept under the mould | 
for a second or so, to support the parison while it sets. 
It will be noticed that the lower bearing for the knife | 
shaft is carried by one of the blank mould arms, and | 








CENTRAL COLUMN 


coming from a branched pipe which can be seen in 
Fig. IV. hanging from the end of the radial arm. The 
various air supplies can all be regulated, as it is most 
important that the moulds should be kept at just 
the proper temperature. 

The construction of the blowing head can perhaps 
best be described concurrently with an explanation 
of its functions. The line cut—Fig. 4—has been 
prepared from a working drawing of the head, but 
some of the details have been omitted for the sake of 
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clearness. The blowing head has to perform two con- 
flicting functions—the connection of the blank mould 
with the vacuum pump, and the subsequent connec- 
tion of the parison with the supply of blowing air. 
It is necessary to maintain a high degree of vacuum 
to suck up the molten glass into the mould, so it is 
obvious that the passages which have to be alter- 
nately evacuated and supplied with air under pressure 
must be made as small in volume as possible, and also 


the conditions under which a bottle-making machine 
works, that the designers have been so successfy| 
in eliminating loss from this cause; but we hove 
omitted many details concerned with this matter j; 
preparing Fig. 4. 

Now, assuming that the head or upper element jx 
approaching the revolving pot of glass, the two halves 
of the blank mould will have been closed toget}e; 
and the top ends brought into contact with the low 
face of the neck ring moulds. This operation a! 
it will be appreciated, requires very exact alignment 
and all the parts must register properly to ay 
deformation of the bottle, while the joints must be air- 
tight. As the head approaches the rim of the pot 
gradually dips. Meantime the vacuum pipe endin 
in the valve C—shown on Fig. 4—begins to regist; 
with a port in the crown of the machine leading to thy 
vacuum pump. In so doing, the air in the unit is 
evacuated as far as that valve. The descent of the 
head pulls the rocking lever B to the right, by means 
of the link A. On the underside of the head 
rocking lever B emerges as a fork with two tines. (ng 
of these tines then closes the valve F, the function 
of which is described later, thereby shutting off thy 
chamber D from the blowing air piping, and the other 
tine opens the valve C, by which time the vacinum * 
ports in the head are in full register and the nose « 
the parison mould is immersed in the glass. The whol 
space from the surface of the glass to the vacuum puny 
is consequently closed, and the glass rushes up th 
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FIG. 5 AIR PASSAGES IN RING MOULD 


parison mould and the ring mould until stopped by 
the plug already sitting on top of the latter. 

The vacuum pipe connecting the head with thy 
crown of the machine is shown in Fig. 1, with th« 
swivel joints necessary to accommodate the dipping 
of the head. A sliding ring at the crown on the top 
of the central column puts the vacuum pipe of each 
unit in communication with the main leading to th« 
pump, at the proper time, and cuts off the connection 
during the remainder of the revolution. In this way 
the effort of maintaining a vacuum is reduced to that 
necessary for one unit only. 

The vacuum in the chamber D—Fig. 4—sucks the 
air out of the blank moulds by way of the passages 
EE. These passages communicate with the central 
bore of the blank moulds by means of very fine clear- 
ances between the faces—as indicated in Fig. 5. There 
is also a very slight opening between the plug and 
the ring moulds, which allows the vacuum to draw 
the glass right up to the top, but is so fine that the 
viscous glass cannot follow. It is, of course, most 
important that the glass should be got quickly into 
this restricted part of the mould, before it cools down. 
and the setting of the clearance between the plug 
and ring moulds has, in consequencé, to be done 
with the greatest accuracy. 

The mechanism for operating the plug comprises & 
quick pitch screw and nut, as shown in Fig. 4—which 
is worked by a rack and pinion above the radial arm- 
best shown in Figs. ITI. and IV. A cam on the central 
column—see Fig. 1—works the rack at the proper 





as air-tight as may be. It is remarkable, considering 








moment to depress the plug. As the head rises out 
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of the glass pot again the lever B—-Fig. 4—swings 
back, the vacuum valve C is pulled shut under 
the pressure of a spring, and the valve F is opened. 
About the same moment the cutting-off knife comes 
under the mould to support the parison, and there- 
upon the preliminary puff of blowing air already 


referred to is introduced to solidify the blank. The 
reason for this puff of air is as follows :—When the 
vlass is sucked up into contact with the com- 


paratively cold mould, it. chills, contracts, and 
tends to recede from the walls of the moulds ; but 
this puff of air helps to solidify the blank and to drive 
back the glass into contact with the comparatively 
cold metal. In a second or so the blank mould 
chills the surface of the glass sufficiently to provide 

skin, or sort of bag, in which the molten parison, 
shaped uniformly like a skittle, can carried 
on to the finishing moulds. The blank moulds open 
vide apart, and the parison is left hanging in the ring | 
moulds, which are kept closed. | 

lhe blowing air supply is controlled by two valves, 
one of which is shown at F in Fig. 4 and the other in 
Fig. 1. The valve F is what might be described as an 
economy device, and does not settle the timing of the 


be 


ipply of blowing air. It is, as has been described, 
vorked in unison with the valve C. The result is 
that the blowing valve is shut whilé the vacuum 
alve is open, and the vacuum pump is relieved 
of the work of evacuating any space behind the 
valve F. The valve which determines the time and 


period of blowing is arranged in the centre of the 
machine, at the top of the column—as shown in Fig. 1. 
Chere is, of course, a blowing valve for each unit, and 
they are opened as they pass adjustable projections 
fixed to the column. 

When the blowing air is introduced to the chamber 
1) it must not, of course, pass down the passages E E 

Fig. 4—into the blank mould, outside the parison, 
but down into the recess formed by the plug. The 
plug has meanwhile been retracted. For this reason 
a valve must be provided to shut off the passages E E. 
In Fig. 4 this valve is indicated at G, as a simple flat 
ring. This was the arrangement originally adopted, 
but a piston valve is now used. We have, however, 
not drawn in the piston valve in Fig. 4, as its parts 
are so stnall that it would be difficult to reproduce, 
but its arrangement can be followed in Fig. 5. It 
will be seen that the plug carries a piston which has | 
axial holes that provide communication with the | 
mould at all times, for sucking or blowing. When | 
the plug is retracted, however, it overruns the outside | 
ports and cuts off the passages E E from the vacuum. | 

Jt is essential that the parison should hang vertically | 
from the ring moulds, otherwise when it was blown 
to final form the walls of the bottle would not be 
uniform. It is necessary so to design the mould equip- 
ment and the cooling thereof so as to avoid local chil- 
ling of the parison. If the glass is chilled on one side, 
that side will contract more than the hotter side, and 
so throw the parison out of verticality. To meet 
this possibility a jet of air may be directed against 
the hotter side so as to contract that equally with 
the other, and so restore the balance. This is done 
by means of the rectifier shown in Fig. 1. 

As the unit continues its journey round the machine, 
the table is brought up to the position shown in Fig. IV., 
and the finishing moulds are closed round the parison. 
on doing so, they have to register properly with the 
neck-ring moulds and with the mould that forms the 
design on the bottom of the bottle. Blowing air is 
admitted until the bottle is formed to 
its finished shape. The neck-rings then open to release 
the bottle, and the table swings down—as shown in 
Figs. 2, II. and 1V.—to clear the revolving pot. Finally 
the finishing moulds open and the red-hot bottle falls 
out on to a shoot. 





now again 


In order to prevent the bottle falling forward and 
damaging the moulds as they are in process of open- 
ing, or to prevent it from sticking to either half of 
the mould-——-which would spoil the timing of the de- 
livery of the bottle down the shoot-- the device shown 
at A in Fig. 2 is used. It takes the form of a little 
aluminium ring which lightly holds the neck of the 
bottle, is carried on an arm pivoted at the centre of 
the table, and is worked by a plunger running through 
the centre pin. This plunger terminates in a button 
B, which bears against a stop on the frame—shown 
im Fig. 2—when the table is in the low position. The 
aluminium ring holds the bottle in an inclined position 
on the mould which forms the bottom of the bottle 
until the finishing moulds are fully opened. When 
the table begins to rise again, after the finishing 
moulds have fully opened, the button is released and 
& spring swings the ring back, so that the bottle is 
free to fall clear. The subsequent annealing need 
not be described here, as it follows the common prac- 
tice of the glass trade. 

Apart from the reduction in manual labour, of a 
very arduous kind, which this machine affects, it 
has the merit of producing very few faulty bottles 
when compared with other methods of making. On 
the occasion of our visit the machine was producing 
just over twenty-seven square quart bottles a minute, 
and had then been speeded up slightly as compared 
with the previous week. During that week it had 
produced roughly a quarter of a million bottles, of 
which 93 per cent. were passed, after inspection, as 
being good. This speed was attained when making 
square quart bottles, which are admittedly more 





difficult to blow quickly than are round bottles, on 


account of the fact that the flat sides have a tendency 
to cave in if the blowing is stopped when they are 
too hot. The machine is, of course, capable of making 
bottles of all kinds of shapes, as it is only a question 
of equipping it with appropriate moulds. We will not 
here go into the question of mould making, as it is 
an industry by itself. 

We were impressed by the smooth, silent and vibra- 
tionless working of the machine. Its sturdy construc- 
tion, the substantial character of the whole of its 
bearings, and particularly the manner in which the 
bearings are enclosed and so protected from heat and 
dirt, which should insure long life and a minimum 
upkeep. ‘Those responsible for its production are 
to be congratulated upon the manner in which they 
have performed a difficult and arduous task. 








British Marine Aviation. 
SoME interesting details have been furnished to 
us by the Air Ministry regarding an instructive and 
successful cruise which was recently carried out by 
No. 480 Coastal Reconnaissance Flying Boat Flight, 
which is part of the Coastal Area Command, Royal 
Air Force, and is based at Calshot, Hampshire. 

The Flight was a short time ago re-equipped with 
new twin-engined flying boats of the “‘ Southampton ” 
type, built by the Supermarine Aviation Works, Ltd., 
of Woolston, Southampton. These machines are fitted 
with two 450 horse-power Napier Lion engines. The 
cruise was intended to demonstrate the facility with 
which modern flying boats can work away from their 
own base under any weather conditions. The flying 


boats operated in conjunction with H.M. cruiser 
Calliope and two of H.M. destroy ers. 
The composition of the Flight was four South 


ampton ”’ flying boats and the itinerary was as follows, 
the duration of the cruise being from September 3rd 
to September 23rd :—R.A.F. Base, Calshot, to Port- 
land ; thence to Cattewater, Plymouth ; Cattewater 
to Pembroke, where the flying boats were secured to 


safely reached, the journey of 370 miles having been 
covered in 5$ hours. 

After the demonstration at Belfast on the 22nd 
the Air Vice-Marshal’s boat, with the passengers and 
crew, left for Cromarty against a strong northerly wind 
and rain. The weather was so bad that the boat 
was forced to land at Oban, the clouds being too low 
to allow of a crossing being made vid the Caledonian 
Canal, which is flanked by high hills. On the follow 
ing day, however, conditions improved and thx 
machine reached Cromarty after a flight along the 
canal. On the 25th the flying boat left for the Firth 
of Forth, where some of the Scottish units of the 
Coastal Area Command were inspected. After a total 
flight of 610 miles Felixstowe was reached safely 
the same evening at 8 p.m., the pilot landing in the 
dark under extremely difficult circumstances. The 
total flying time taken from Cromarty to Felixstow: 
was slightly over eight hours. 

Both cruises, it is officially remarked, have shown 
that under conditions of weather which must through 
out be considered distinctly bad the “ Southampton ”’ 
flying boats are capable of keeping the air and carry 
ing out such observations as visibility will permit 
What is more important, they demonstrate that a 
programme once having been drawn up, it can be 
adhered to practically independently of the weather 
Re-fuelling at sea was carried out all 
without a hitch, and, provided a certain amount of 
shelter is available when the flying boats are not 
flying, it has been demonstrated that they can be 
successfully operated quite independently of thei 
land bases. 


on OCCASIONS 


We are precluded from giving any details regarding 
the construction of the “ Southampton "’ flying boats, 
but on page 406 we reproduce two photographs from 
which some idea of their general features may be 
gathered. In addition we give herewith an interesting 
view of a “‘ Southampton ” boat “ taxying ’’ on the 
water at a speed of 20 knots. 

Another machine produced by the Supermarine 
Aviation Works may also be fittingly mentioned at 
this moment, namely, the Supermarine-Napier 8S 4 
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A “SOUTHAMPTON” FLYING BOAT 


moorings and re-fuelled from the destroyers ; Pem 
broke to Carrickfergus, Belfast Lough, an exercise 
being carried out with H.M. ships en route. One flying 
boat was forced to land near Wicklow Head owing 
to slight engine trouble and was taken in by 
H.M.S. Calliope. This boat arrived safely at Carrick- 
fergus the following day.. Three of the boats then 
proceeded to Campbeltown, where 
continued with 31.01. chive. Tho fowtth machine wan 
left behind at Belfast for repairs. Throughout this 
period bad weather was experienced, the wind at 
times reaching gale force, with rain and low clouds. 
Visibility on occasion was reduced to 200 yards, with 
clouds as low as 100ft. During a gale on September 
15th the three flying boats landed safely at Campbel- 
town on completion of an exercise, and re-fuelled from 
H.M.S. Calliope without any difficulty while the gale 
was still at its height. All the boats behaved well on 
the water and rode comfortably at their moorings. 

The Flight parted company with the naval forces 
at Campbeltown on September 21st, and flew to Bel- 
fast, where it remained a day with Air Vice-Marshal 
Scarlett and Air Commodore Newall, who arrived the 
same evening in another “Southampton” from 
England. On the following day a demonstration 
formation flight was made by four of the flying boats 
in a strong wind and rain. The Flight left for Calshot 
on September 23rd, two boats making a non-stop 
flight, a distance of 510 miles in 5} hours. The 
remeining two flying boats visited ports en roule. 
The total distance covered by the Flight during the 
cruise was approximately 10,000 miles. 

The flight of Air Vice-Marshal Scarlett and Air 
Commodore Newall is also of considerable interest. 
They left Felixstowe air station on September 19th 
in a *‘ Southampton ”’ flying boat belonging to that 
station and proceeded to Cattewater en route for 
Ireland. A crew of four was carried, making a total 
of six people, with baggage. The start was made in 
a strong head wind and heavy rain storms. The jour- 
ney to Plymouth was successfully accomplished in 
2) hours, despite the severe nature of the weather. 
On the 21st the flying boat left in a westerly gale and 
rain for Ireland. Off Lundy very bad weather was 
experienced and hardly any headway was made for 
about twenty minutes. Carrickfergus was, however, 
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monoplane, which has been entered for the Schneier 
Cup contest in America. Two views of this machine 
are reproduced on page 406. 

Instructions to proceed with the construction of 
this machine were issued by the Air Ministry 
March 18th, 1925, and the first flight wes carried out 
on August 25th, 1925. The machine is of an entirely 
new design and a number of very 
features. The machine is a cantilever monoplane, 
which entirely new methods of construction have been 
incorporated. These methods, we are informed, 
show great promise for future design, and it is only 
their adoption which has made it possible for the 
design to be carried out. 

The wing itself is built all in one piece and the wing 
section is one which has been recently developed at 
the Royal Aircraft Establishment, Farnborough. The 
wing form was not adopted until a trial wing had been 
constructed and tested to destruction at Farnborough. 
The tail unit, including the fin and tail plane, is built 
in one piece with the fuselage. 

The cantilever chassis is made flexible by the use of 
high-tensile steel members which absorb the landing 
shocks very efficiently. Flap gears are fitted to reduce 
the landing speed and wooden floats are employed. 

Cleanliness of design was the first consideration. 
To this end all the controls, &c., are internally 
operated, thus reducing head resistance. Every com- 
ponent is covered either with wood or with metal 
and no fabric whatever is used. Wing radiators are 
fitted and the propeller is of metal. A special lubri- 
cating oil cooler of a new design particularly deve 
loped for high-speed aircraft is employed. The engine 
is a special form of direct-crive Napier “Lion.” A 
Bristol gas starter is used for starting up the engine. 

It was with much regret that we learnt thgt this 
machine was damaged during the great storm which 
broke over New York and New England on Saturday 
night last. A pole of the hangar in which the 
machine was housed fell on the tail and badly damaged 
it. The very special construction of the machine would 
seem to militate against easy repair, but the latest 
news is to the effect that, the designer of the machine, 
Mr. Mitchell, who accompanied it to America, is 
hopeful of making the damage good in time for the 
race at Baltimore on October 24th—-29th, The great 
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speed capabilities of the machine were amply demon- 
strated before it left this country. On September 
13th, over a 3-kiloms. course on Southampton Water, 
it achieved a speed of 226-752 miles per hour. This 
figure has been accepted officially as a world’s record. 
How great is the advance it represents will be under- 
stood when it is remarked that the previous record 
speed for seaplanes was 188-118 miles per hour, 
established just a year ago at Baltimore on a Curtiss- 
Navy racing machine. 








Letters to the Editor. 
(We do not hold ourselves ¢ ible for the opini 
-) 





s of our 
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COMPOUND LOCOMOTIVES. 
Sin, -The comparative operating values of a compound and 
locomotive, both superheated, depend upon 
four principal factors :—— 
(1) Good time keeping with maximum specified loads and 
speeds. 
(2) Freedom from failures, continuity of service, and maximum 


non ompound 


mileage between general repairs. 

(3) Cost of fuel, oil and water per ton-mile, or per drawbar 
horse-power hour. The drawbar horse-power hour unit includes 
the effects of speeds and gradients, but is ascertainable only by 
special dynamometer tests. 

4) Other genera! costs of operation, including interest, depre- 
ciation, and costs of both running shed and general repairs. 

The combined answer to all these questions cannot be satis- 
given far as practice mn this country is con- 
In the first place, we have now no otherwise similar 
compound and non-compound locomotives which are directly 
the second, hardly any particulars 
and under headings (2) and 
4) are available for any classes of engine whatever, such 
kept privately in the archives of the various 
railway companies. In the absence of complete and essential 
figures, the comparison of the two types is confined to theory, 


factorily as 


cerned 
and, 


comparable, in 


of operation § incidents costs 


data being 


or becomes mere speculation, and the conclusions arrived at 
by some of your various correspondents seem to depend largely, 
not upon facts, but upon the personal opinions of the individual 
“ speculator 

in regard to (1), we have a certain amount of information in 
respect of the work ot various existing classes of engine in actual 
service, but this does not help in solving the question of com- 
pound ¢. non-compound locomotives per se, other things being 
equal, 

Of the meagre published data the annexed table may be 
interesting, but the figures are only comparable for each railway, 
and are not strictly comparable with those for the engines of 
another railway under different conditions of service, gradients, 
quality of fuel, &c. The essential figures relating to consumption 
of steam and fuel—of exactly per drawbar 
horse-power hour, necessary for such comparison, are missing 


similar quality 


in seV eral cases. 
In the table, some of the figures for the Midland engines have 


Mean gross 
weight 
of engine, 
tender 
and train. 


Mean net 
weight of 
train only. 


Type of engine 
and nature of 
steam used. 


Tons. 
2-cyl. simple 
saturated 
t-cyl. compound 
saturated 
Midland, 992, 4 2-eyl. simple 
saturated 
cyl. simple 
superheated 
3-cyl. compound 
saturated 
3-cyl. compound 
superheated 


os, 4-4 3 
130, 4-4 
140, 44 

2-cy lL. simple 
superheated 


3-cyl. simple 
superheated 


correspondents to draw their own conclusions. My only com- 
ment at present is that with coal at its present price the Chief 
Mechanical Engineer's Department of the L.M.S. Railway 
appears to be amply justified in extending the use of the three- 
cylinder compounds. 

There are some statements both in your leading article of 
July 3st and the subsequent correspondence which need com- 
ment. In the former it was stated that the train speeds during 
the Midland compound trials, presumably those mentioned in 
Sir Henry Fowler's paper, “* were undoubtedly low.” Probably 
this error may have resulted from the absence of speed figures. 
I have therefore taken the trouble to analyse the timings of all 
the trains worked by the compound engines Nos, 1039 and 1040, 
and find that exactly 50 per cent. of the totai trial mileage was 
made between St. Pancras and Leicester at average booked 
speeds, start to stop, of no less than 56-3 miles per hour over 
heavy gradients ; 39-9 per cent. were accounted for between 
Leicester, Sheffield and Leeds at an average speed of 48-6 miles 
per hour, and the remaining 10-1 per cent. between Sheffield and 
Leeds on a semi-fast train at 39-5 miles per hour actual running 
speed, deducting four intermediate stops. The inclusion of this 
last train, though an unfortunate necessity for traflic purposes, 
caused the average speeds for the whole of the trials to drop 
from 52-7 to 50-9 miles per hour, the figure given by me in the 
annexed table. In justice to the engines these figures should be 
placed on record. 

In Tue Enorxeer of August 28th, Mr. Dauncey states that 
slipping of the L.M.S. three-cylinder compounds 
frequently oceurs at starting. For many years I have observed 
the Midland series, Nos. 1000 to 1044, with 7ft. wheels, high- 
pressure cylinders 19in. and low-pressure cylinders 2lin. dia- 
meter, and have very rarely seen them slip when starting heavy 
trains. On the contrary, their accelerating powers at tho start 
are one of the chief characteristics of their behaviour. The new 
L.M.S. series, Nos. 1045 to 1084, with 6ft. 9in. wheels and 
eylinders 19}in. and 21}in. diameter, certainly slipped to some 
extent, and it appears to me that they are over-cylindered for 
I understand that the cylinders are being lined 


excessive 


their weight. 
up and the diameters reduced. 

Mr. W. B. Thompson (THe lith) 
appears to me to make some over-hasty and sweeping declara- 
tions. I think it better to have deferred 
judgment until he had full knowledge of all the facts under the 
headings (1) to (4) of the first paragraph of this letter. His 
cannot possibly work 
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would have been 


statement that the Midland compounds * 
the heavier trains without assistance, even at the low speeds now 
in favour on their system,” and the hint, as I understand his 
letter, that they frequently require pilot engines, are quite 
foreign to my own experiences, with trains up to about 
330 tons at high speeds, above which loads I have not 
timed them. Four hundred fifty-ton trains at high 
speeds, of which, however, there are only a limited number, 


and 


may be another question, but the engines are not intended for 
such service. Moreover, this has nothing to do with the com- 
pound question, since a six-coupled three-cylinder compound 
engine could, if necessary, be built for specially heavy trains. 
Mr. Thompson is likely to see some of this type before long. 
Within the last month I carefully timed one of the L.M.S. 
three-cylinder compounds of the 1045-1084 series with 6ft. 9in. 
coupled wheels over the hardest Midland section from Leeds to 
Carlisle. Whether it was one of those, the cylinders of which have 
been reduced as stated above, I am at present unable to say. The 
train, which had forty-six axles and weighed approximately 294 


Water. Coal. 
Mean 
average 
speed. 


Per Per net 
gross ton-mile, 
ton-mile train only 


Per net 
ton-mile, 


Per 
gross 


ton-mile. train only. 


Ib 
131* 


m.p.h. Ib Ib Ib 


19-58 Proc. 
Inst. Mech. 
Engs.. 
May, 1907 


9 126* 


Prox 
Inet. 
‘E 


C.E., 
i9t4 


Proc.”’ 
Inst. Mech. 
Engs., 
1925 


46 116 


45 O94 


* Although net train loads only were given, the coal consumption was calculated per gross ton-mile, including engine and 


tender. 


t The Midland speeds are average booked time-table speeds. 


been calculated by the writer from the data given in Sir Henry 
-** Proce.” Inst. C.E., 1914. Sir Henry gave 
ton-miles, including engine and tender. The 
weights were taken as the loaded weight of engine plus weight 
of tender with two-thirds of its maximum load of coal and water. 
Deducting these 
The actual speeds were also omitted from Sir Henry's paper. 
not being necessary for his argument, but he gave particulars 
f all the 
tiime-tables of the period, I have also calculated the booked speeds 
These will be referred to 


Fowler's paper 


only the gross 


the net or train ton-miles have been calculated. 


trains worked, and from these and reference to the 


of the Midland engines in the table. 
below 
The coal used per train ton mile will diminish as the train loads 
increase, other things being equal, up to a point probably 
of the in the for the 
that the coal per draw-bar horse-power-hour 
liminishes up to such a limit beyond which it increases. 
therefore the Midland and Great Northern engines with their 
lighter loads show less favourably than those of the North- 
with heavier loads, in so far as coal and water per train 
With heavier train loads up to 330-350 
say, the former may be expected to show better coal and 
water figures per train ton-mile than those in the table. As a 
partial set-off to this the Midland speeds were higher 
gradients much North-Eastern, 
so that the differences between the figures 
bar horse-power hour for the Midland and North-Eastern engines 
loads and ton-miles them- 


beyond the limits loads table, 


are concerned 


and the 
more severe than those of the 
not given) for draw- 
respectively would be less than the 
elves indicate 


With this 1 leave the figures, such as they are, for your various 


G.N.R. and N.E.R. speeds are actual speeds recorded. 


tons empty, was the 1.22 p.m. from Leeds. As it was packed full 
of passengers and luggage the full load behind the tender would 
hardly be less than 310 tons. From Leeds, dead start, to Skipton, 
dead stop, 26 miles alrnost entirely on a rising gradient, the time 
was 32 min. 49 sec., the rate being 47-5 miles per hour, inclusive 
of the two usual slacks to 25 miles per hour at Shipley and about 
40 miles per hour at Keighley, and a signal slack approaching 
Skipton, this last accounting for a loss of half a minute, for we 
ran in very slowly. 

No pilot engine was taken for the succeeding heavy section 
north of Skipton. The start is downhill for nearly one mile, 
after which there are 8 miles of ascending gradient, the last six 
of which are at 1 in 130 to 1 in 162. Then follows a 44 miles 
fall through Hellifield to the 234th post, after which comes the 
continuous 15 miles rise, nearly all at 1 in 100, to inside the 
Blea Moor Tunnel. From post 249} over the tableland to Aisgill 
Summit is fairly easy, except the last 14 miles of 1 in 166 up. 
The remaining 48} miles to Carlisle are mostly downhill, except 
a few short sharp rises varying from 1 in 132 to 1 in 165 for about 
1 to 1 miles each. 

From the dead start at Skipton to the 249th post, about 
2 mile short of the top of the 1 in 100 bank, the average speed 
was 38 miles per hour. Fourteen miles of the 1 in 100 climb 
from post 234 to post 249 were done at the mean rate of 33-93 
miles per hour, the slowest mile at the top being at the rate of 
28 miles per hour exactly. The speed over the tableland to the 
surmmit at Aisyill box averaged 51 miles per hour, and over this 
section it may console Mr. Thompson to know that we dropped 
@ minute or two on the time allowance. The succeeding 46 miles 
from Aisgill box were run easily at just over 67 miles per hour, 





and the 48} miles to Carlisle (dead stop) in 44 min. 30 sec. 
maximum of 80 miles per hour was touched at post 267, bu 
immediately afterwards the speed was checked to 66-7 mile 
per hour by the brakes and a change in the gradient at post 268 
after which the train never exceeded 734 miles per hour any 

where, steam being shut off and the speed eased at three points 
Near Petterill Junction a signal check caused the loss of hal 
The gross time from Skipton (start) to Carlisle (stop 
and the net time 102 min., or one minut 

The average speed throughou 


& minute. 
was 102 min. 32 sec., 
less than the 103 min 
was just over 51 miles per hour. 

There is a still better record of one of the earlier Tit. con 
pounds, No. 1008, unpiloted, with a load behind the tender « 
355 tons net or 370 tons with passengers, &c., from Carlisle t 
Aisgill summit, 48} miles, was passed in 64 min. 35 sex 
In spite of two signal checks the n: 


schedule. 


Leeds. 
the total rise being 1 100ft. 
time to Leeds, 113 miles, was 134} minutes, a gain of 8} minut: 
over schedule time. Full particulars of the latter run were give: 
by Mr. C. J. Allon in the Railway Magazine of October, 1924 
I suggest to Mr. Thompson that it requires a very good engine t 
do this sort of performance. EK. L. Annons 
October 9th. 


Sim,—-In reply to Mr. C. W. Dauncey in of the 


9th inst., I am pleased to note his admission that “there j 


your issue 
possibly a saving in coal consumption in favour of the Midland 
compounds.” That this saving is considerable and well wort! 
while, is proved by the fact that Sir Henry Fowler and his co! 
leagues are still busy building them. With our increasing boiler 
pressures this saving will increase also, and, for equal power 
the former will reduce the weight of the reciprocating part 

The successful alloys now in use are of great assistance in thi 
matter. The bogey of complication and high maintenance cost 

was killed with the successful introduction of the compound and 
triple-expansion engine into’ our ocean-going steamers, mill 
and factories, about fifty years ago. Apart from express pas 
senger work, there is a much larger field available for the com 
pound engine, in this country. As one instance only, I might 
mention the through coal traffic into London on the L.N.E.R., 
L.M.S.R., and G.W.R.'s. 
ways cannot stand the present working expenses. 
Compounding will materially assi-t 


The position to-day is that our rail 
The Necessary 
economy must be attained. 
in the reduction of our present huge coal bill for thirteen million 
tons. 

The necessities of finance will settle any prejudices we may 
have in the matter. Finance is the first and last word in this, and 
all other commercial questions. 

October 12th. 


PROGRESS 


THE BRITISH LOCOMOTIVE FROM ro 1924 


Str, -Referring to Mr. F. W. Brewer's letter on page 376 


the cases of the double framed G.W.R. 0-6-0 tender engine 
of 1885 (Fig. 277) and the Mersey Railway 0-64 
engines (Fig. 280) are in no way analogous. It is obvious fron 


side-tank 


an inspection of the illustrations that the outside springs of the 
driving and hind coupled wheels of the Mersey engines wer: 
underhung for the simple reason that the position of the side 
tanks did not allow them to be placed above the platforms in 
the usual position. To have placed the springs above would 
have necessitated cutting part of the tanks away in order to 
render them accessible, thereby making a somewhat more expen 
sive job and also reducing the water capacity. The leading 
springs, which were in front of the side tanks, were placed above 
manner, In the 6-6-0 double -framed side tank 
Metropolitan Railway (Fig. 185, page 618 of the 
5th last) the springs were above the axle-boxes 


in the usual 
engines for the 
issue for June 
and hidden in recesses behind the tanks, a most inaccessible 
The case of the G.W.R. tender engines is entirely 
the 
The underhung 


position. 
different ; 
platforms had the designer desired to do so. 


all the springs could have been placed above 


spring arrangement of these engines was inferior, since, although 
there were short links which connected the springs to the hangers 
to allow the latter freedom to lengthen when loaded, the hangers, 
which were in column form, were under compression instewd 
of under tension, when the axle-boxes lifted. 

The outside cylinder M.S. and L.R 18823, 
which I illustrated on page 258 (Fig. 264), naturally do not come 


single engines of 
within the category of engines with four bearings for the driving 
I think my 
meaning was so plain that it is unnecessary to split hairs on the 


axle, to which I specifically referred on page 313 


subject. 

The Great Eastern passenger and goods engines by Massey 
Bromley had the door opening out of the cab on to the platform 
on the left-hand side only 

The « metallic packings” of the Monkland and Kirkintilloch 
engines referred to by Mr. Brewer were metal piston rings, and 
not gland packings for the piston-rods. See my mention of 
this in Tae Encrineer of January 9th last, page 34. Particulars 
were given in Gurney’s “Treatise on Locomotion,” and 
Major Snell's recent book « A Story of Railway Pioneers.” 

Nottingham, October L0th. E. L. Anrons. 


HEATLESS COMBUSTION. 


Sin,—-I was much interested to read the Editorial of the 3rd 
inst. on “* Heatless Combustion.” 
the missing heat loss in gaseous combustion, is generally agreed 
to have been partially solved in so far as some of the loss is due 
to variable specific heat, some to radiation and some to conduc 
tion, The remainder of the loss is then ascribed to dissociation 
or after-burning, or both. Professor David, as you state, has 
by his experimental method of separating the radiation and 
conduction losses, obtained evidence which, he claims, strongly 
upholds the after-burning theory. In the subsequent discussion 
of Professor David's paper, much criticism followed 
his deductions from the experimental results, but none, with th« 
exception of my own, with regard to his experimental method. 
My difficulty lay, first of all, in accepting heat conduction losses 
as proportional to powers of the temperature as high as the 
fourth and fifth, and I suggested that it was not safe to assume 
that the silver strip used to msasure the heat conduction losses 
had the same coefficient of absorption for radiated heat at all 
termperatures. 
piece of paper in his combustion chamber remained uncharred 
throughout the experiments, the bright surface of the silver 
strip could not have been materially affected by the explosions. 
The crux of the whole matter rests on the instantaneous con-' 
dition of that surface throughout an explosion. 

To test, for my own satisfaction, the effect of an efficient 


The problem involved, namely, 


over 


Professor David, however, claims that since a 
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plosive mixture of Dundee gas on paper and silver, three 
ces of paper and one piece of silver, all approximately lin. 
g by jin. wide, were placed in the explosion chamber of a 
engine, the paper thicknesses being -0015in., -0032in., and 
The silver strip was -0055in. thick 
paper pieces were held in a vertical position by being jammed 


\43in, respectively. 





groove cut in the head of the exhaust valve, while the 
er strip was laid in a vertical position on a convenient ledge 
It that the 


per pieces were in contact with metal only at their bottom ends, 


de the explosion chamber. should be noted 
le the silver strip would be lightly touching the metal walls 
+ few isolated points only. The chamber was thoroughly 
swned out prior to the experiment. The piston was jammed 
position at inner dead centre with the engine brakes hard 
and an explosion recording a pressure rise from atmospheric 
110 lb 


the three papers were found to be considerably affected at 


per square inch absolute was initiated. On opening 
r free portions, the thinnest being a mere cinder and the 
kest This latter 
pled readily into pieces on being touched @ distance 


having a brown charred appearance 


At 


n. from the line of contact with the metal, all three 


e unaffected 


pieces 


Che silver strip, which was passed through a graded polishing 


ess, the finishing touch of which was given by chromium 
le powder, Was photographed before and after the explosion 
120. Two facts are clear from an inspe 


Figs 


» magnification of tion 


these photographs l and 2 -after first noting that the 
] I gu 








exhaust gas analysis is incapable of revealing the discrepancy, 
since the cooling of the gases in the collecting vessel immediately 
alters the composition of the gases from that at the time of 
collection. 


W. J. WALKER. 
Dundee, October 5th 
Str,—In your leading article of October 2nd on Heatless 
Combustion you put forward the suggestion that the heat 


evolved by the gaseous reaction in an internal combustion engine 


may diminish as the temperature increases, until an equilibrium 





temperature is reached at which the reaction, though con 
tinuing, gives out no more heat, and that this effect may account 
for the discrepancy between the observed and theoretical 
temperatures 

With modern high-speed engines, however, one can obtains 


both on petrol-air and gas-air mixtures, an indicated efficiency 


exceeding 90 per cent. of the ideal, after allowing for dissociation 


and change of specific heat, but not for jacket heat loss, which 
latter ix probably quite enough to account for the missing 10 per 
cent. (vide Tizard and Pye, the Automobile Engineer, February, 
1921, and Burstal Proc.”’ L.A.E., Vol. X1X.) 

As you stat ich variation in the heat of reaction does vecur 
in many reactions and must oceur if the specific heat of the mix- 
ture is different before and after the reaction In fact, the 
difference between the heat of reaction at any two temperatures 








pots on the photograph 1 taken before the explosion are 


lune t es in the 


) pin b 





photographic film, and have no relation 
to any surface features on the silver strip It was not thought 
worth while to take another photograph on that account. 

he first fact is that the silver strip has been materially affected 
during the explosion by what are small pit markings, probably 


caused by oxidation The larger and more prominent marking 


in the centre is not a crevice in the surface, but proved to be a 
‘tain which disappeared on washing the surface of the strip 
with chloroform. The smaller spots were, if anything, intensified 

this The mark just 


perceptible to the naked eye, but no indication of the smaller 


in appearance by washing larger was 


markings could be so observed. The other noticeable feature is 


that the photograph taken after the explosion much less 


Sine 


is 
sharply defined than the other » both were taken on backed 
the for the light 
the obvious inference is that the reflective power of 


plates and were given same exposure same 


Intensity 


the silver plate has been materially affected by the explosion 
This fact might have been inferred trom the first-mentioned 
effect, but the second scarcely leaves it in doubt It may lx 


mentioned that, apart from the photographs, the same relative 


features in the two cases could be observed by micros ope at 


any point 


x 


the strip 
the th 


trongly incline to the former, but for rather different reasons 


© far as dissociation or after-burning ries go, | 





and along different lines to those usually laid down 
lee 


My reasons 
in experimental evidence, which I have obtained, showing 
that reassociation takes place normally in the exhaust gas dis 
charge of a gas engine. These experimental results, with 
those of other tests under way at present, I hope to publish 
later, but I have sufficient confidence in their reliability to men 
tion them here , 

The usual argument against dissociation is that the tempera- 
tures of gaseous explosions are not high enough to cause appre- 
ciable loss due to this factor. The argument, however, is backed 
by reference to comparatively simple cases, such as the dissociat- 
As a matter of 


jact, It 1s not necessary to rely upon this form of explanation, 


ing temperature of steam or carbon dioxide. 


otherwise the case for dissociation would fall to the ground. 

The true reason more probably lies in the fact that a reversible 

reaction or reactions of the type 

co, HO ( 
2 < : 


H, 0 


are the side of 


which, in this case the right-hand side, is favoured at the higher 


taking place during combustion endothermu 
temperatures. The general law governing the changes which take 
place in reversible reactions such as the foregoing is that enun 
«lated by Le Chatelier, as follows “ When any system is in 
chemical equilibrium, a change in one of the factors which deter 
mine the equilibrium produces a change in the system, the effect 
Thus, if, 
at a given temperature a mixture of the above four gases is in 


of which is opposite to that of the former change.” 


chemical equilibrium, and its temperature is then raised, the 
action which ensues will be an endothermic one, tending to 
prevent the rise in temperature, i.e., the proportions of carbon 
monoxide and steam will be increased at the expense of the other 
two constituents, and the effect is therefore similar to a virtual 
ierease in specific heat. Similarly, if the temperature of the 
mixture is lowered, the action will be an exothermic 
simulating an apperent diminution in specific heat. In experi 
mental work on the flow of exhaust gases through a calori- 
meter, I have met with this apparent diminution of specific heat, 
= ean explain it only by reason of this exothermic action during 
cooling. 


one, 


Explained thus, dissociation in a reversible reaction 
or reactions during combustion and reassociation similar 
the of 


It is worth noting that 


for 
the remainder of the missing heat loss. 


reactions during cooling, account major portion 





FIG. 2 


merely the integral of the differences in specific heat before 


and after reaction between these two temperatures. To realise 


this, take an imaginary cycle of operations * as follows : 


We start with unburned mixture at a temperature of ¢,, at 


which the heat of combustion is H,. This is heated at constant 


volume to 4, without combining, the mean specific heat of the 
uncombined mixture over this range being « In this stage, 
then, we have heat input Ca (t t,) The reaction is 


now instituted 1 completed at this temperature ¢, at which the 





heat of reaction is H, The combined products are then cooled 


to t, the mean specific heat of the burned products being «, 
and the heat loss is therefore co, (¢ t Finally, the reaction is 
reversed at ¢t,, at which the heat of rea*tion is H, This brings 
us back to the origina! state at which the energy content must be 
the same as at the start Thus we have 
t t H t t, H 0 

or H H ‘ t t 
showing that, as stated above, the difference in the reaction heat 
is merely the integral of the difference in the specific heats. 

It is clear, then, that this effect will be automatically allowed 
for, if the temperature calculations are based on the specific 
heats of the mixture after reaction, as has always been done in 


such calculations, since if the last burning portion emits less heat 





owing to this cause, the earlier portion makes up for this by heating 
up the unburned mixture to a greater extent than it would 
the burned products which the calculations are based. 
Old Shoreham, Sussex, October 13th J. F. Avcocx 
SUPERHEAT AND HIGH PRESSURES 
Sir,—Mr. Stenning is undoubtedly right when he says that 


we should still have to employ superheating in the case of the 


greatly increased which become 


the 
steam ; it is dry steam 


pressures may necessary in 


future. Superheated steam is not merely high temperature 
or, more « orrectly , a gas and obviously 
in order to produce such steam, it must be isolated from contact 


High 
of 


with the boiler water from which it is initially generated. 
temperatures resulting from high pressures alone are not 
themselves sufficient to effect the fullest economy. 
My figures as to the progress made in steam pressures, by the 
way, referred only to simple engines. 
F. W. Brewrer 


Hert October 12th. 


Stevenage 





STEAM TURBINE AND CONDENSER TEST 
CODES. 


THE joint meeting held on Wednesday evening at the 
Institution of Civil Engineers to discuss the Heat Engine 
Trials Committee's draft codes for tabulating the results 
of steam turbine and condensing plant trials, was attended 
by little more than a dozen people, scarcely one per iristitu- 
tion represented on the Joint Committee. The codes were 
introduced by Mr. R. A. Chattock, and Sir Charles Parsons 
was in the chair. The discussion was very brief—it lasted 
a bare half hour—and produced no point of any import- 
ance. What there was of it centred round the question 
as to whether the Centrigrade or Fahrenheit sedle should 
be used for the expression of temperatures and heat quanti- 
ties. Sir Charles Parsons contributed a few interesting 
remarks on the adoption of high steam pressures and 
temperatures, and the meeting closed with the proposal 








and unanimous adoption of a formal motion that the 
codes as prepared be approved. It is difficult to explain 
the apparent apathy of engineers towards the labours of 
the Committee, for the painstaking work it is doing is of 
very considerable practical interest and importance. We 
can only conclude that most engineers feel that the Com- 
mittee needs little assistance from the outside, and that 
it can be perfectly safely left to itself to arrive at satis- 
factory test codes for the various forms of heat engines 
and power plant with which it is concerned. 
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Summation of Series. Collected by L. B W. Jolley, 
M.A. London: Chapman and Hall, Ltd. Price 13s. 6d. 
net.—In the solution of many technical problems it 1s 
frequently required to sum a series of terms. The series 
may be a simple one, such as the first powers of the first 
natural numbers, or it may be a highly complicated one 
involving trigonometric, hyperbolic or other terms. ‘Lo 
the busy worker Mr. Jolley’s book will come as a welcome 
assistant when some troublesome series presents itself for 
summation. The work is not a text-book on the theory 
and art of summation, but is a collection setting forth the 
summations of 700 odd series. Mr. Jolley does not claim 
originality for the results given in his book, but makes 
it quite clear that, with a few special exceptions, they have 
all been extracted from a number of text -books on alge bra, 
trigonometry, the calculus and other mathematical sub 
jects. The value of the work lies in the fact that these 
results have been collected together and collated in a 
rational manner in such a way as to render reference easy. 


Geological Maps Their Study and U se By A. Nelson 
London: The Company, Ltd.—This 
is a useful little book for the amateur geologist, the student 
and interpret 

The outcrop 


Colliery Guardian 
and others who are struggling to correlate 
what they see on the map and in the field. 
of a stratum and the trace of a fault with their dips, for 
instance, are on the undulating of hilly 
country, and are marked on the plane surface of a map 
The how and why and wherefore of the continuation of the 
cut-out stratum underground into the next valley or up or 
down the same valley is a problem that puzzles the beginner 
even if he can visualise the problem of solid geometry 
involved. The author's instructions will help him, 
only he will follow the reiterated and very sound advice to 
] The comphica 


seen suriace 


lo plenty of observation work in the field 
tions following variable contour and dip on the aspect ot 
the outcrop will then their Problems oft 
embankments and cuttings are dealt with in similar fashion 


terrors 


and, finally, the author gives some general remarks on 
prospec ting and re porting on mining properti Ss. 
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The Motor Show. 


No. I1.* 

Ln our article on the Olympia Show, published last 
week, a survey of the general trend in automobile 
design was followed by descriptions of several exhibits 





to eliminate a large measure of noise ; it ensures that 
the degree of silence achieved shall last throughout 
the life of the power unit. There are no tappets to 
be adjusted, no springs to break from fatigue, and no 
mechanism of a type that can rattle or chatter. More- 
over, such tasks as engine tuning and valve grinding 
are not called for. In addition, the sleeve valve 
permits improved shaping of the combustion chamber, 
placing of the sparking plug in the position for 
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of particuiar interest to engineers. This week, before 
proceeding with further particulars of new engines 
and chassis of outstanding importance, it is necessary 
to amplify last week’s brief reference to a slight 
increase in the number of makers of sleeve valve 
engines. At the time of going to press the Show has 
been in progress nearly a week—-long enough to make 
it plain that the interest now being displayed in sleeve 


FIG. 9 -WOLSELEY FOUR-CYLINDER AC8 ENGINE 


maximum combustion efficiency, and large port areas. 
By eliminating the orthodox levers, spring mechan- 
isms, and gear trains associated with poppet valve 
design, the sleeve valve principle would appear to 
be promoting a movement to secure for the internal 
combustion engine a smoothness of running, such as 
characterises the steam engine; but, of course, the 
explosion engine which will the inherent 


Possess 





























valve engines is out of all proportion to the small 
number of such models so far developed. This 
interest is to a considerable extent explained by the 
fact that approximately twenty years’ experience 
with sleeve valves on internal combustion engines 
lias proved that the sliding motion serves more than 


* No. I. appeared October 9th. 


FIG. 10-WOLSELEY FOUR-CYLINDER E4 ENGINE 
flexibility of the latter is hardly to be considered 
within the bounds of possibility at present. 

Progress in the adoption of overhead valves is 
another revelation of this year’s Show, and valves of 
this type are now practically as common as the side- 
by-side valves. Among some technicians there is 
still a feeling that overhead valves do not show an 
advantage to justify all the attention that is being 


devoted to them, particularly with regard to smal! 
engines. On the other hand, devotees of the overhea:| 
valve claim an advantage in horse-power output, ji: 
some cases as high as 15 per cent., at ordinary runnin, 
speeds, and still greater efficiency at higher speed 

The case advanced for the overhead valve is that j 
permits the most favourable location of the valy: 

thus providing rapid intake at high speeds ; that it | 
cooled more effectively ; and that by allowing com 








bustion head shapes to be improved, it promotes fuel 


economy. 


WoLSELEY FOUR-SPEED GEAR-BOX. 


It is now possible to amplify last week’s brief descrip 
tion of the mechanical refinements introduced in th: 
16-35 horse-power Wolseley chassis. The single 
plate clutch has been chosen as a type providing a 




















smooth and progressive pick-up without requiring 
for its proper maintenance much attention from the 
user. The clutch, which was described last week, is 
disengaged through the medium of three finger levers 
which, by reason of a special adjustment, take equal 
shares of the load. The clutch pedal requires only 
a comparatively light pressure. A small diameter 
brake drum, mounted on the forward end of the first 
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motion shaft of the gear-box, serves as a clutch stop. 
in order to provide the necessary retarding effect on 
he rotating portion of the clutch, a friction pad is 
wtuated by a bell crank lever, through a connecting 
link from the pedal. Two fabric universal joints, 
placed between the clutch and gear-box, take care 
of any lack of alignment between these units. 

As stated last week, the new gear-box—Fig. 1l— 
vith four speeds forward and a reverse, occupies 
wrecisely the same space as the three-speed type which 
t supersedes. The gear ratios are as follow :—First 
peed, 3-69 to 1; second speed, 1-9 to 1; third 
peed, 1-5 to 1; fourth speed, 1 to 1; reverse, 
'-99 to 1. The comparatively close eteps between 
the fourth, third and second gears are intended to. 
facilitate changing. Nevertheless, the first speed is 
considered low enough to provide a real emergency 
ear in conjunction with the 5/26 worm axle. The 
lesign of the gear-box is particularly interesting. 
Quiet operation and compactness have been sougbt 
bv reducing to a minimum the distances between the 





hearings. At the same time, the reverse gear remains 
tationary when not in use—a feature by no means | 
easy to obtain in such a compact unit. The reverse | 
gear comprises two wheels, one sliding on a splined | 
haft, which also is free to slide laterally in its bear- | 
ings, and the other wheel secured on the reverse shaft. | 
The operation of the reverse year if described below. 
The fixed gear of the reverse shaft, in the neutral 
position, is situated midway 





between the constant 
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FIG. 11--WOLSELEY GEAR BOX 

mesh and the third speed gear on the lay shaft 
while the sliding reverse gear wheel is in contact with 
the shoulder of the fixed gear. To engage the reverse 
gear, the sliding member, operated by the reverse 
gear fork, is moved longitudinally along the spline 
shaft until it comes in contact with a shoulder formed 
at the rear end of this shaft. Any further movement 
of this gear slides the shaft, carrying with it the fixed 
gear, which meshes with the third speed counter- 
shaft gear, end the sliding gear of the reverse train 
meshes with the first speed gear wheel on the final 
drive shaft. The accompanying drawing—Fig. 11 
shows the gear-box with the three shafts developed 
in one plane, so that the sequence may be followed 
more readily. In the actual construction the lay 
shaft is directly below the main shafts, and the reverse 
gear shaft is on the near side of the gear-box. The 
gears are operated by means of selector levers mounted 
on a tubuler shaft, which is carried across the top of 
the gear-box and is actuated by the usual change- 
speed hand lever, with visible gate, on the right of 
the driver. Drawings of the Wolseley A C 8 and E 4 
engines are given in Figs. 9 and 10. 


VAUXHALL. 
The six-cylinder practice of a firm which has before 
concentrated largely on “‘ fours ’’ of extra high power 
for example, a 30—98 horse-power model, guaranteed 
to lap Brooklands at 100 miles per hour—could not 
fail to be interesting ; wherefore, on the Vauxhall 
stand, the new 25-70 horse-power single-sleeve “‘ six ” 
is commanding a lot of attention—see Figs. 12 and 13. 
This chassis embodies probably a greater number of 





ingenious new features than any other in the Show, 


and is, undoubtedly, a revelation in technical develop- 
ment. The elimination of at least one working part 
is a point in favour of a single sleeve, as opposed to 
twin sleeves. Moreover, the single sleeve has the first 
claim to lightness, both with regard to the sleeve 
itself and to the driving mechanism. 

The Vauxhall sleeve, designed according to Burt 
McCollum principles, and constructed of cast iron, 
operates between the piston and cylinder wall, to 
control the opening and closing of three inlet and two 
exhaust ports. Each sleeve has four ports near its 
upper edge, and is designed to ensure rapid operation 
and power maintenance at high speeds. 

The sleeves have a rotary motion, clockwise and 


corresponding to 15,000 miles of road usage, or an 
average year’s work, produced no sign of wear. 

The lubrication arrangements embody several 
interesting features. The lay shaft, which is hollow, 
in addition to its function in operating the sleeves, 
serves also as @ duct in the lubrication system of the 
main bearings and big ends. Oil is driven by pump 
through it, whence it is distributed by copper leads 
to the main bearings. One of the difficulties encoun- 
tered by experimenters with sleeve valves has been 
to exclude oil from the combustion chamber, where 
its presence, of course, promotes undue smoking. 
In the Vauxhall engine, sleeves, pistons and gudgeon 
pins are lubricated solely by oil mist from the crank 














FIG. 12—-VAUXHALL 


anti-clockwise, and a vertical reciprocating motion. 
This combined action is derived from a lay shaft, 
through the medium of 2 to 1 skew gearing, which 
actuates driving mechanism in a boss at the base of 
the sleeve. Balancing of the thrust on the lay shaft 
is effected by employing three left-hand and three 
right-hand worms, in addition to a special ball bear- 
ing to take up any slight discrepancies. The lay shaft, 
which corresponds to the cam shaft of a poppet 
valve engine, is driven by a silent chain from the 
crank shaft, but at a ratio of unity, as the necessary 
2 to 1 reduction is provided by the worm drive. 

As mentioned above, the sleeve valve principle 
enables the combustion chamber to be of the most 


SINGLE -SLEEVE-VALVE 25-70 H.P. ENGINE 


case. The oil is prevented from being forced up too 
far, between the sleeves and cylinder walls, by means 
of several small ports in the bottom of the cylinder 
wall. As the sleeve rotates or oscillates, oil is scraped 
off and pressed through these holes or ports, whence 
it is returned to the sump. 

The following are among other interesting details 
of the engine, as distinct from the chassis. The crank 
shaft, case-hardened and ground, is built up; and, 
as what are virtually the central and end bearings 
are each divided into two, it has ten bearings in all. 
The connecting-rods, of H section, are duralumin 
forgings ; and non-slap pistons of aluminium alloy 
are used. Water circulation about the cylinder heads 
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FIG. 18—-VAUXHALL 


efficient shape. Numerous tests have satisfied the 
makers that it should be conical, with the sparking 
plug at the apex. This form is therefore adopted in 
the Vauxhall car, because it reduces the tendency to 
detonation or engine knock, and enables a compression 
ratio of 5 to 1 to be employed. For this engine, it is 
claimed that the petrol and oil consumption is as 
low as that of a high-grade poppet valve engine. The 


average petrol consumption, when carrying a closed | 


body of heavy type, under ordinary road conditions, 
is stated to be only 20 miles per gallon. In addition, 
the makers inform us that a bench test of 500 hours, 


at speeds ranging from 500 to 2000 revolutions per | 


minute, and simulating, as far as possible, conditions 


25-70 H.P. CHASSIS 


is effected by the pump, bat for the cylinder walls 
thermo-syphon cooling, aided by a fan, is depended 
on. The dynamo and magneto, on the near side of 
the engine, are driven by a silent chain from the lay- 
shaft, the drive being arranged centrally between 
these two auxiliaries. The starting motor is on the 
opposite side. 

The dimensions of the engine, which is of monobloc 
construction, are as follows :—Bore, 81-5 mm.; stroke, 
124 mm. ; capacity, 3-88 litres. The cylinder head is 
detachable. The order of firing is 1, 5, 3, 6, 2,4. A 
four-speed gear-box, with reverse, is provided. 

A low centre of gravity is a noticeable feature of the 


' chassis. Braking is effected on all four wheels—-by an 
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ingenious pedal-operated hydraulic system to the 
front wheels and to the transmission shaft, and by 
rods and levers, actuated by hand lever, to the rear 
wheels. Aluminium figures largely in the brake 
design, being used for the front wheel drums, which, 
however, have cast iron liners, and also for the brake 
shoes which engage the transmission drum behind the 
gear-box. The master oil cylinder of the hydraulic 
braking system is situated behind and slightly below 
the pivot of the foot pedal, which terminates in a ball 
operating the main plunger. The pedal return spring 
is so arranged that it offers only a comparatively 
slight resistance to the foot when the pedal is being 
depressed. Two rigid pipes transmit the energy from 
the main oil cylinder, one being led backward to the 
brake on the transmission shaft, to operate top and 
bottom sliding plungers on the drum, and the other 
forward to a point near the steering box, where it 
is connected with a flexible pipe leading to the front 
axle. At the axle there is another connection, rigid 
copper pipes leading to the tops of the steering pivot, 
to operate the brakes through the medium of plungers 
and levers. 

The problem of insuring that the pipe lines and 








from that time may have influenced, to some extent, 
contemporary developments by designers of poppet 
valve engines, more particularly with regard to the 
increased areas of such valves and the provision of 
less noisy cam shaft drives and gear mechanisms. 
It has to be admitted, however, that much of the 
progress with poppet valves is discounted by increased 
complexity, and in that respect the simplicity of the 
sleeve continues unchallenged. 

The twin sleeves of the new Daimlers are of forged 
steel. They are, therefore, considerably lighter than 
the cast iron sleeves, which they have superseded, 
and this change, combined with a greater stroke and 
larger port areas, has enabled the new engines to be 
run up to 4000 revolutions per minute, ¢.e., 50 per 
cent. more than was possible with the old sleeves. 

The speed range of the new 16-55 horse-power 
model, fitted with large saloon body, is from 4 to 
60 miles per hour on top gear. The three-speed gear- 
box is provided with central control lever. The 
engine’s flexibility is such that it is possible to start 
on second gear and accelerate up to about 40 miles 
per hour before it is necessary to change into top. 

The ignition system is interesting. Each cylinder 








drical casing, and communicates with the inlet pipe. 
It is also connected to the exhaust manifold, for the 
purpose of deriving heat. A partial vacuum, set wu) 
within the rectifier when the engine is running, cause-- 
oil to be drawn through special pipes from point 

near the top and bottom of the sleeves. The devic. 
thus serves to prevent oil reaching the combustio, 
chamber by way of the sleeves. This, however, | 

merely a secondary function, the main purpose of th. 
rectifier being to recover from the oil such fuel as i: 
may contain, and to transfer what is recovered t., 
the inlet pipe. The heat of the rectifier, drawn fron 
the exhaust manifold, vaporises the fuel in the oi 

the latter being returned by pipe to the sump. A 
float controls the filling and emptying of th 

device. 

The other accessory of special interest is an © 
pressure regulator which, in addition to the functio 
implied by its name, also serves in the prevention © 
oil combustion. The regulator comprises a sma 
spring-operated valve in an extension of an oil duct 
and is controlled in conjunction with the throttle. 
As the latter is opened the valve closes, thus raisin, 
the oil pressure with the speed of the engine. Closin 
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cylinders shall be kept fully charged with oil, and that 
operation shall not be affected by varying atmospheric 
conditions, has been solved very effectively. Mounted 
on the dash is a small oil tank communicating, by 
gravity, with the hydraulic system, from which, how- 
ever, it is automatically isolated by a valve as soon 
as the slightest pressure is put on the foot pedal. The 
brake plungers embody an ingenious arrangement 
whereby adjustment of brakes is rendered entirely 
automatic. A stout split ring, bearing against the 
cylindrical recess in which the plunger moves, is 
fitted into a groove in each plunger, and, as the linings 
wear, this ring, which acts in effect as a stop, auto- 
matically adjusts itself according to the state of the 
linings. The tubular front axle is bored out from 
solid steel stampings, to provide ample strength for 
withstanding braking Detachable wire 
wheels are fitted. 

The elimination of shackles and pins from the semi- 
elliptic springs is a special feature of the suspension 
system. It is effected by the use of roller bearings, 
which require no lubrication. The front end of each 
spring is bolted to a forging from which project the 
journals. The housings for the bearings are carried 
by the frame. The springs are constructed of silico- 
manganese steel. 


stresses. 


DAIMLER. 


Daimlers first introduced their sleeve valve engines 
seventeen years ago, and consistent progress with them 






































FIG. 14—DAIMLER 16-55 H.P. CHASSIS 

is provided with one central sparking plug, the current 
to which is derived either from a magneto or from a 
coil, according to the position of a switch which is 
under the driver’s control and can be operated with- 
out stopping the engine in the event of either source 
failing. Ignition timing is automatic. 

Lubrication is by forced feed, special baffle plates 
preventing the passage of oil from the sleeves to the 
combustion chamber. On the footboard is a tell- 
tale plunger communicating with the lubrication 
system. So long as this plunger resists the pressure 
of the foot, the driver is assured that the lubrication 
system is working. An oil-level indicator is provided 
under the bonnet. For the majority of Daimler sleeve 
valve engines it is claimed that they will run over 
800 miles on a gallon of oil. 

Brakes are provided on all four wheels, and all can 
be adjusted simultaneously by a handle provided 
under the bonnet. A pleasing feature is the enclosing 
of the brake drums in the dished hubs of the wire 
wheels—an arrangement which eliminates the un- 
sightly effect of a fully-exposed brake drum. 

Drawings of the chassis are given in Fig. 14. 


Witiys-KnIcHr. 


The lubrication system of this American sleeve | 
embodies two accessories, the functions | 


66 20, 99 


valve “six 
of which are well worth studying. The first, known as 





Swain Sc 


of the throttle opens the valve and releases the pres- 
sure. 

The outer surfaces of the sleeves in the Willys- 
Knight engine have parallel oil grooves spaced about 
an inch apart. The aluminium pistons have four 
rings, the lowest being in effect a scraper to remove 
excess oil from the inner wall. 








THE superintendent of Leith Harbour and Docks, 
Mr. A. H. Roberts, stated in a report submitted to a meet- 
ing of Leith Dock Commissioners recently, that the time 
was now approaching when a decision should be taken as 
to the construction of another section of the quay wall 
in the outer harbour, which was designed to provide tidal 
berths. About 300ft. of the first section had been built 
up to the coping level. A further 300ft. was founded, 
and the concreting was proceeding steadily. Those 
works, including the clearing of the berths, would probably 
cost £76,000. The proposed additional section would be 
400ft. long and would cost not more than £32,000. The 
total cost would therefore be about £108,000, as against 
the original estimate of £130,000. Mr. Roberts stated that 
it would be more economical to do the whole work while 


| the plant and buildings were still on the ground, and the 


Government grant would apply to it all if it was carried 
out now. A remit was made to the Works Committee, 
with powers to proceed with the remaining portion if the 


| Committee were satisfied the expenditure was warranted 


an oil rectifier or oil purifier, is contained by a cylin- | under existing conditions, 
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Railway Matters. 


\ skRIOUS railway disaster is reported from Italy. The 
ridge over the Ponzio between Catanzaro and Badolato 
as swept away by a storm last Friday night. Before the 
image was discovered a passenger train ran into the gap 
nd several persons were drowned. 


At the Railway Ratés Tribunal on Monday, when the 
juestion of the annual expenditure of the companies was 
nder discussion, counsel for the railway companies made 
he remark that the estimate of 25 millions a year, given 
iy Sir Eric Geddes as the economies poesible from grouping, 

as not given on the authority of the railway companies. 


THERE was a slight collision between two passenger 
‘rains near the entrance to Llandudno Station on Monday 
norning last. As one was arriving from Llandudno J unc- 
ion it was struck by one leaving the station. The cause 
as not yet been made public, but it is obvious that one 
r other of the drivers must have passed the signals at 

danger.” 

SUNDAY traffic in Scotland has generally been limited 
» the running of the mail trains and of one day train each 
1y the east and the west coast routes to and from England. 
\'o these must now be added a train from Stirling to Oban, 
onnecting with the 11.5 p.m. from Euston to Glasgow and 
\berdeen. A train leaves Glasgow Central at 7.15 a.m. 
or passengers from that city to join the Aberdeen and 

Oban train at Larbert. 


It was recently stated that difficulties were in the way 
of any amicable discussion at the Central Wages Board 
of the counter proposals of the companies and the men 
as to the wages of the latter. Later, it was announced 
that the difficulties had been removed. Now, from some 
remarks made by Mr. Cramp last Sunday, it appears that 
the obstacle was the proposal of the National Union of 
Railwaymen that “as a corollary to the railway centenary ” 
pensions should be given to aged railwaymen. 


On Wednesday, the 30th ult., the one millionth passen- 
ger was carried on the Never-Stop Railway at the British 
Empire Exibition. Since ‘the opening this year each of 
the eighty-five cars of the railway has travelled 12,500 
miles, bringing the total mileage covered to nearly one 
million. The cost of running power is said to work out at 
10s. an hour, and the whole system can be worked by three 
men, there being no need for signals or safety devices. 
Since the Exhibition opened there has been less than | per 
cent. loss of time due to involuntary stoppages. 


\ REMARKABLE run has just been made by a locomotive 
on the New York Central system. It was attached at 
Harmon, the end of the New York City electrical zone, to the 
Lake Shore Limited, on a Thursday afternoon, and took 
that train through to Chicago, 946 miles, where it arrived 
in 22} hours. After 254 hours’ rest it took the correspond- 
ing train back, leaving Chicago at 5.30 p.m. on the Satur- 
day. At one time there were seven changes of engines 
between New York and Chicago, but the length of the 
locomotive runs has gradually been so increased that now 
only one change is made in the New York-Chicago trains, 
and that is at Buffalo. 

It may be remembered that on July 31st last a London 
County Council tramear, when ascending Dog Kennel- 
hill, East Dulwich, had almost reached a point approxi- 
mately coincident with the top of the steepest portion of 
the gradient when the power supply was cut off. The car 
could not be held, and it ran back down the hill and came 
into collision with a standing car. In reporting on the 
accident, Major Hall considers that the motorman in- 
advertently omitted to change over the reversing key to 
suit the backward direction of the car before applying the 
magnetic brake, and adds that that was not the only 
occasion within recent years when the weight of the 
evidence has shown that a run-back of this kind was due 
to the omission to change over the reversing handle from 
the forward to the reverse position before bringing the 
magnetic brake into operation. 


Ir is announced that Sir Arthur Watson has been ap- 
pointed general manager of the Buenos Ayres and Pacific 
Railway, and will sail to take up his new appointment in 
November. There is no occasion for us to remind our 
readers that Sir Arthur is an engineer by profession, having 
been articled to the late Mr. William Hunt, the chief engi- 
neer of the Lancashire and Yorkshire Railway, with which 
railway he himself was connected until it was amalgamated 
with the London and North-Western in 1922. For twelve 
months prior to that Sir Arthur held the unusual appoint- 
ment of general manager to both companies. In Buenos 
Avres he will find ample scope for his undoubted abilities, 
which were never better displayed than when he was the 
“handy man” of the Railway Executive Committee, 
ready to turn his attention to any job*going. 


\s illustrative of the unexpected causes that lead to 
failures of track circuit there may be quoted the reason 
for a collision at Birmingham, Snow Hill, on May 22nd 
last, as to which Lieutenant-Colonel Mount has recently 
reported. The section of the track circuit in question 
passed over Park-street Bridge, about 800 yards south of 
Snow Hill Station. It had intermittent faults continually, 
and on examination it was found that the shoes of three 
fang bolts, which secured the chairs carrying the inside 
rail, were touching the ironwork of the bridge. There was 
also evidence that a similar shoe, connected with the out- 
side rail, had been in contact with a piece of sheet lead 
used as packing between the girder and the longitudinal 
timber. Two of the transverse tie bolts were also touching 
the fang bolts. The track circuit controlled a signal in 
Snow Hill Tunnel, which signal was ‘* off * fer a passenger 
train at about 5.35 p.m., but when the driver saw the signal 
it was already at “ danger,”’ the current having suddenly 
been short-circuited, evidently at the bridge through vibra- 
tion set up by a train passing in the opposite direction. 
The driver, therefore, pulled up at the signal, but the 
signalman, seeing the repeater in his box that indicates 
the condition of the signal, go to “‘ danger’ assumed— 
with good cause—that it was due to the automatic replace- 
ment of the signal by the train. He, therefore, allowed a 
light engine to shunt into the tunnel and a collision re- 
sulted. As a consequence of the failure the railway com- 


pany reconstructed both Jines oyer the bridge and put in 
asphalt. 





Notes and Memoranda. 


COMMENTING on the explosion of the boiler of a Hull 
steam trawler, caused by shortness of water, the Engineer 
Surveyor-in-Chief, Board of Trade, points out that the 
explosion would doubtless have been avoided if the water 
gauge had been properly tested by the double shut-off 
method, which should be invariably employed to check 
the readings of a water gauge which, as in this case, has 
an unobstructed passage through the stand pillar. 


THE new coaling plant which is to be made for Durban 
by Sir Wm. Arrol and Co. will consist of a large travelling 
bridge transporter, electrically operated, and fitted with 
weighing machines, having two crabs, each arranged to 
handle either 3} ton capacity grabs or 6-ton capacity 
buckets for conveying coal from storage ground into rail- 
way trucks or vice versd. In addition, the contractors 
are to supply electric travelling hoppers of 120 ton capacity. 

AccorpinGc to Power, Sulzer Brothers, of Winterthur, 
Switzerland, are at present engaged in the construction of 
a boiler to work under fifteen hundred pounds pressure, 
the steam to be used in a unaflow engine. The boiler is 
made up of two sections, a low-pressure and a high- 
pressure element. The high-pressure drum is made from a 
pierced forging, and all tube connections to headers and 
drum are placed outside of the boiler walls and away from 
all high-temperature zones. 


Coo.iine, which is always a difficult problem in large 
transformers, has been solved by a new combination in 
the three 10,000 kVA, single-phase units recently installed 
by the Illinois Electrie Power Company of East Springfield, 
lil. The transformers are rated 60-cycle, 10,000 kVA., 
140,000 /37,500 volts. In these oil-insulated transformers 
the oil is cooled by accelerating the natural convection 
currents with small air jets applied to the radiating surface 
of the tank. The unite, which are the first of their kind, 
passed all tests successfully and met all guarantees. 


EXPERIMENTS are being carried out at the Physikalisch- 
Technische Reichsanstalt in Berlin on the production of 
helium by liquefaction from the helium-neon mixture, 
which is a by-product of the Linde Oxygen Works. A 
second method is by heating monazite sand, containing 
5 to 7 per cent. of thoria, to 1000 deg. Cent. One litre of 
helium was obtained thus from | kilo. of the sand. The 
German thoria factories, which produce 60 tons of thorium 
nitrate annually from 500 tons of monazite sand, could 
recover between 250 and 500 cubic metres of helium. 


THE use of electricity in the household in Berlin is gradu- 
ally increasing, and at present approximately 30 per cent. 
of the houses are electrified. The per capita consumption 
of electricity in Berlin is neverthelees considerably less 
than in American cities. Applications for new installations 
are, however, now quite numerous, and the Berlin munici- 
pality is building a 200,000-kilowatt station to supplement 
the power stations at Zschornewitz and Trattendorf in 
the brown-coal districts approximately 60 miles south 
of Berlin. It is not expected that this plant will be com- 
pleted this autumn, and consequently Berlin is threatened 
with a ehortage of electrical energy during the winter. 


AccorDING to the Electrical World, the greatest stumb- 
ling block in the way of more rapid progress in the applica- 
tion of electric heating is the reluctance of manufacturers 
and users of the apparatus to publish details. ‘* There is 
a tendency on the part of many heating engineers to throw 
a cloak of mystery about the methods used and the results 
obtained with industrial electric heating. When selling 
appliances to the user the impression is created that a 
special secret process has been evolved for his sole purpose. 
True, most electric heating jobs require special treatment 
and apparatus, but after the installation has been made 
the user is more inclined to tell about the improvements 
he has effected than is the engineer or manufacturer who 
designed and built the equipment. Specialists who 
withhold data or harbour the belief that they possess 
certain trade secrets hamper the growth of the business 
by creating doubt of the merits of a process about which 
there appears such a dearth of accurate information.” 


Werritrxe on fish oils in the Chemical Trade Journal, 
Mr. A. C. Hopper tells the following strange story :—* A 
drill was required for boring glass. All those available 
proved hopelessly soft. A casual caller offered to harden 
one of the ‘dud’ drills already discarded and asked for 
a fresh herring—laying special stress on the freshness. 
In spite of some doubts as to his sanity and sincerity, this 
was provided as the need was urgent. After heating the 
drill in the blowpipe. flame, he plunged it into the back of 
the head of the herring. Being dissatisfied with its appear- 
ance, he repeated this operation, after which the drill went 
readily through not only the sheet of plate glass then wait- 
ing to be drilled, but many others subsequently without 
diminution of cutting power. This tale was told to the 
writer by the user of the drill, and he believes it to be abso- 
lutely authentic, although all attempts to obtain a similar 
result have invariably proved failures. A somewhat 
analogous ‘secret process’ is hinted at in some of the 
literature on tempering steel.” 


Now that the principle of the employment of centrifugal 
separators on motor ships for the purification of fuel oil is 
becoming more generally recognised, interest is being 
centred in the details of the installation of such plant in 
order that the maximum efficiency and convenience of 
operation may be obtained. In this connection the arrange- 
ment which is being utilised on one of the new Holt Line 
motor ships now under construction at the Caledon yard 
illustrates the automatic operation of separators. The 
daily consumption of fuel oil will probably be in the neigh- 
bourhood of 13 tons, which can be handled by one of the 
two De Laval machines working only a certain number of 
hours per day. According to the Motor Ship, the system 
is entirely enclosed, and is provided with an automatic 
controller, which not only regulates the maximum through- 
put, independent of the variable temperature of the oil, 
but also controls the head of pressure of the oil. The fuel 
is first passed through a coarse strainer, thence to the 
electrical heater, and finally to the purifier. The clean 
oil tank has an automatic float operating the regulating 
valve from the electric heater, and when closing it the 
electric current to the heater is switched off, thus prevent- 
ing the oj] from being overheated. 











Miscellanea. 


THE output of coal from the mines of Great Britain for 
the week which ended on September 26th was 4,396,000 
tons, as compared with 5,208,300 tons for the corresponding 
week of last year. 

Tue Liverpool City Council has approved the scheme to 
construct a new £2,750,000 motor road between Liverpool 
and East Lancashire, and to contribute a sum not exceed- 
ing £362,000 towards the cost. 

Tue British Commercial Secretary at Constantinople 
has informed the Department that a new Turkish scientific 
magazine, entitled Turkish Science and Industry, will 
shortly be published in Constantinople. 


WE hear that the Union des Entreprises Sousmarines 
has just contracted to make an attempt to salve the 
treasure on board the sunken P. and O. mail boat Egypt, 
which went down near Ushant on May 20th, 1922, after a 
collision with the ss. Seine. The Egypt lies in 64 fathoms 
of water. She carried a total of £839,000 in gold and 
£250,000 in silver. 

Tae Newcastle City Council has decided to seek par- 
liamentary powers for the extension of Newcastle quay, 
adding four berths to the present accommodation, at a 
cost of approximately £750,000, subject to the London and 
North-Eastern Railway providing facilities for the trans- 
port of goods, and to a grant being obtained from the 
Unemployment Grant Committee. 


Tae Council for Labour and National Defence of the 
U.8.8.R. has, according to the Chemical Trade Journal, 
decreed that only thermometers graduated in the Centi- 
grade scale may henceforth be manufactured in Russia 
or imported from abroad. All thermometers graduated 
according to other scales at present in general use must be 
replaced by instruments graduated in Centigrade before 
January Ist, 1927. 


ARRANGEMENTS are now complete, states the Chemical 
Trade Journal and Chemical Engineer, for the building of 
a sugar beet factory on the East Riding side of the river 
Ouse at Selby. The work will commence either in Novem- 
ber or in December. The cost of building and equipping 
the works with the most modern plant will, it is estimated, 
be £300,000, and the erection of the complete factory will 
take from ssven to eight monthe. 


A MAGNETIC observatory will be established at Godhavn 
on the Disco Island, West Greenland, in accordance with 
the recommendation expressed in a resolution adopted at 
the meeting of the International Geodetic and Geophysical 
Union in Madrid in October, 1924, the Department of 
Commerce is advised from Copenhagen. It is stated that 
this observatory will fill one of the greatest gaps in the 
net of magnetic observatories which now spans the world. 


To permit of a supply of water to the rapidly developing 
mining areas in the Pontefract neighbourhood, the Ponte- 
fract Corporation recently resolved to apply for a Pro- 
visional Order authorising the sinking of a new well and 
constructionof waterworks on an 8-acre site at Hensall. 
The estimated coet of the works is £75,000, and the Corpora- 
tion has already received sanction to borrow a further 
£65,000 for the laying of a new 16in. main, 9 miles long, to 
convey the new water to its Pontefract reservoir. 


Tue Council of the Institution of Automobile Engineers 
has decided to award the Institution medal to Mr. Leslie 
H. Hounsfield for his valuable work in connection with 
the examinations of the Institution. The Crompton Medal 
for the best paper read before the Institution during the 
session 1924-25 has been awarded to Mr. Geo. W. Watson 
for his paper on “* Brakes for Motor Vehicles,’ whilst the 
Utility Prize, for the paper considered to be of the greatest 
service to the automobile industry, has been awarded to 
Dr. W. R. Ormandy for his presidential address on 
* Research.” 

ADDRESSING the members of the Yorkshire Institute of 
Transport, Sir John Eaglesome, managing director of the 
Aire and Calder Navigation Company, said canals could 
be made more useful by a co-operation with motor trans- 
port of goods. With regard to the suggestion of widening 
canals, he said that he thought it little use making further 
capital expenditure, the interest on which would mean a 
heavy addition in the price per ton carried, and in industrial 
areas land could not be purchased except at a prohibitive 
price. In the carriage of goods, such as wool, grain, and 
timber, canals might be used, the goods to be taken from 
the docks to lighters and transported to the town, where it 
would be met by motor wagons. 


It is reported by the National Federation of Iron and 
Steel Manufacturers that the production of pig iron in 
September amounted to 448,700 tons, compared with 
444,500 tons in August and 569,200 tons in September, 
1924. There were 129 furnaces in blast at the end of the 
month, a net reduction of 7 compared with the number 
in blast at the beginning of the month, 3 having been put 
into blast and 10 having been damped down or blown out. 
The production included 117,200 tons of hematite, 157,200 
tons of basic, 124,500 tons of foundry, and 19,500 tons of 
forge pig iron. The production of steel ingots and castings 
amounted to 638,900 tons, compared with 477,100 tons in 
August—when production was affected by the August 
holidays—and 645,000 tons in September, 1924. 


At a meeting of the Worcester Town Council, held a 
few days ago, reference was made to the damage done 
by floods in June of last year to the electricity and water- 
works. The Water Committee was urged to consider the 
question of the provision of emergency power for pumping 
at the waterworks, but it was explained that so far as the 
electricity works were concerned, all possibility ofeflooding 
had been removed. The mayor, Mr. Wood, moved a resolu 
tion asking the Water Committee to make a recommenda 
tion as to the nature and capacity of the duplicate plant 
it preferred. The chairman of the Water Committee said 
that there would be difficulties in providing emergency 
plant at the waterworks, and he thought that on account 
of their noise oil or gas plants would not be welcomed in 
the district. The chairman of the Electricity Committee 
explained, however, that arrangements might be made for 
a supply of electric power in the case of emergency from 
the Shropshire Power Company, and the resolution was 
duly carried, 
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BUENOS AIRES.—Mrrcse..’s Boox Store, 576, Cangallo. 

CHINA.—Ketiy anp Watsn, Limited, Shanghai and Hong 
Kong. 
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FRANCE.—Boyveavu anp CHEVILLET, Rue de la Banque, Paris. 
CHAPELOT AND Cre., 136, Bld. St. Germain, Paris. 
BELGIUM.—W., H. Surra anp Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph I1., Ostend. 

INDIA.—A. I. Compripes anp Co., Bombay ; THACKER aND 
Co., Limited, Bombay; Tuacker, Spink anv Co., 
Calcutta. 
~MAGLIONI AND Srrint, 307, Corso, Rome; Frater. 
Treves, Corso Umbarto 1, 174, Rome; Fratesi 
Bocca, Rome; Uxnrico Hoert, Milan. 
JAPAN.—Marozen Co., Tokyo and Yokohama. 
AFRICA.—Ws. Dawson anv Sons, Limited, 7, Sea-street 
(Box 49), C apetown. 

Jura anp Co., Johannesburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpown anp Gorcs, 

Sydney, Brisbane, and Perth, &c 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON aND Co., Gresham-street, Adelaide. 
CANADA.—Dawsor, Wx., Limited, 87, 
street East, Toronto. 
Gorpow anp Gorcn, Limited, 132, Bay-street, Toronto. 
MonTrREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 


ITALY. 


Cc. 


Limited, Melbourne, 


anp Sons, Queen- 


CEYLON.—Wuayartya anv Co., Colombo. 


JAMAICA.—Epvcationat Surrty Co., Kingston. 

NEW ZEALAND.—Gorpow anp Gorcs, Limited, Wellington 
and Christchurch; Urronw anp Co., Auckland; J. 
Wiison Cratio anv Co., Napier. 

STRAITS SETTLEMENTS.—Ketty anp Watrss, 
Singapore. 

UNITED STATES OF AMERICA.—InrernationaL News 
Co., 83 and 85, Duane-street, New York ; Susscrip- 
TION News Co., Chicago. 


Limited, 
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The French Naval Renaissance. 


THE naval power of France has been very con- 
siderably augmented during the present year by 
the completion of new vessels that were laid down 
in 1922 and 1923, under the first section of the post- 
war building programme. Delay has occurred in 
almost every case, owing in part to alterations in 
the original designs and in part to technical diffi- 
culties ; but the Ministry of Marine is hopeful that 
thirty new units will be commissioned before next 
spring. The most important of these vessels are 
three cruisers—Duguay-Trouin, Lamotte-Picquet, 
and Primauguet, sister ships of 7873 tons displace- 
ment, engined for a speed of 34 knots. The design 
is frankly experimental, for it is nearly a generation 
since the last high-speed cruiser was built in France 
and the present staff of the Section Technique— 
corresponding to our Royal Corps of Naval Con- 
structors—has had no practical experience in this 
branch of construction. It is, therefore, not sur- 
prising to learn that the preliminary steam trials 
of the Duguay-Trouin have failed to give complete 
satisfaction. Full details are not yet to hand, but 
it appears that the power developed by the turbine 
machinery at given pressures did not result in the 
speed expected. Pending further information, we 
shall ignore the unofficial reports which are current 
in regard to this matter. It is not only in the French 
Navy that recent ships, designed for extremely high 
speeds, have failed to justify expectation. We 
observe that two American cruisers, which were 
acclaimed not long since as the swiftest vessels of 
their class in the world, have just been withdrawn 
from service to have their turbines “‘ modified,’ 
a euphemism which apparently implies radical 
changes in their propelling machinery. In Japan, 
also, the 33-knot cruiser Kinu broke down badly 
on a recent trial, and engine-room troubles have 
been not infrequent in others of her class. It says 
much for the courage of French constructors that 
they undertook to build a cruiser with a higher 
legend speed than that of any existing ship of this 
type. The Duguay-Trouin, of 7873 tons, has 
machinery of 100,000 shaft horse-power, while 
H.M.S. Emerald, of 7600 tons, is designed for 
80,000 shaft horse-power. Bearing in mind the 
unequalled experience of British naval constructors 





in the design of very fast ships, and the admitted 


pre-eminence of our engineers in the construction of 
steam machinery for marine purposes, the dis- 
crepancy between these figures is significant. At 
the same time, it is but fair to add that the French 
ship, in contrast to the Emerald, is virtually desti- 
tute of armour, and, in effect, represents an extreme 
tendency to sacrifice every other attribute to speed. 
The same principle appears to have inspired the 
design of two later and larger ships, Duquesne 
and Tourville, which were laid down during the 
summer. They are to displace 10,000 tons and to 
have machinery of 130,000 shaft horse-power. The 
utmost speed attainable, combined with adequate 
gun power and little or no protection, would 
appear to be the tactical policy which now governs 
French naval construction. The armament of the 
‘ Duguay-Trouin ”’ class consists of eight 6. lin. 
guns paired in splinter-proof turrets at bow and 
stern. These guns are a high-velocity model, with 
a length of 55 calibres. The weight of the projectile 
is unknown, but in range and precision the new 
weapon is said to surpass the 7.6in. gun mounted 
in older French cruisers. 


Of equal interest are the torpedo craft which 
are now running their trials. Six of them are 
flotilla leaders, unprecedented in size and power, 
all of which were laid down in private yards in 
1922-23. The Jaguar and her five consorts are 
ships of 2359 tons displacement, with a length of 
nearly 400ft., a breadth of 36ft., and machinery of 
50,000 shaft horse-power for a speed of 35.5 knots 
Drawings which have been published show the 
lines of the hull to be extremely fine, and this fact, 
taken in conjunction with the heavy armament 
carried, lends a special interest to the behaviour 
of these vessels at sea. As first designed, they were 
to have had six 5.lin. guns, but it soon became 
evident from tank experiments that the weight of 
this armament would seriously prejudice their 
stability, and one gun was accordingly deleted. 
They also have two 75 mm. anti-aircraft guns and 
six 21.7in. torpedo tubes on triple mountings. Two 
different types of turbine—Rateau and Breguet 
are represented in this group of ships. There are 
five small-tube boilers, burning oil, and sufficient 
fuel is carried for a voyage of 2500 miles at 18 
knots. The Jaguar, which began her trials two 
months ago, has developed condenser trouble, 
though it is said to be of a minor nature. The 
Tigre, of the same class, attained a speed of 32 
knots, with only 26,000 shaft horse-power, and 
subsequently worked up to full power, maintaining 
35.5 knots with ease. Bad weather was encoun- 
tered on this trial. When running at full speed the 
bows of the ship tended to lift out of the water 
unduly, but otherwise she behaved admirably, 
and showed herself a better sea boat than had been 
anticipated. Good reports have also been received 
of the initial trials of the Leopard and Chacal. 
The two remaining vessels, Lynx and Panthére, have 
not yet reached the trial stage, but will probably 
do so before the end of the year. It is proposed to 
form the Jaguar, Tigre, Leopard and Chacal into 

‘division légére rapide,’ which, after a three 
months’ course of training, will make a cruise in 
Northern waters, calling at ports in Great Britain 
and Scandinavia. Fifteen more flotilla leaders 
are included in the programme, for completion by 
1931, and several of them have already been 
ordered. They will be slightly larger than the 
* Jaguars,”’ and will carry 5.5in. guns in place of 
5.lin. The British Navy has no torpedo craft 
comparable with the Jaguar, to say nothing of the 
latest French design. Our largest flotilla leaders 
are lighter by 600 tons, and are armed with five 
4.7in. guns. On the other hand, they are at least 
1 knot faster. It is, however, very improbable 
that this new development in foreign naval con- 
struction will be overlooked when the methodical 
replacement of obsolete destroyers is begun, two 
years hence. In addition to the flotilla leaders 
described above, twelve destroyers are being com- 
pleted for the French service. Laid down in 1923, 
they have a displacement of 1434 tons, engines of 
30,000 shaft horse-power for a speed of 33 knots, 
and are armed with four 5. lin. guns and six tubes. 
Six other boats of the same class are on the stocks, 
and fifteen more are projected. They are simply 
a smaller edition of the “Jaguar” type, but a 
lower speed has been accepted for the sake of a 
heavy armament. If the current building pro- 
gramme is adhered to, France will eventually 
possess fifty-seven torpedo vessels of post-war 
design, all of large dimensions and high speed, 
armed with 5.lin. and 5.5in. guns, and carrying 
torpedoes more powerful than the standard mode! 
in our Navy. She will have, besides, nine fast 
cruisers—including six of 10,000 tons, mounting 








Sin. guns—and more than one hundred submarines, 
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fifty-nine of which will be of the very latest 
construction. 

In view of this formidable array of light naval 
craft, which could be employed with telling effect 
in the narrow waters of the Mediterranean, French 
naval strategists do not appear to be greatly con- 
cerned about the weakness of their battle fleet. 
No attempt has been made to replace the Dread- 
nought France, which was wrecked three years 
ago, nor apparently is there any intention of doing 
The six remaining Dreadnoughts have all 
been thoroughly renovated since the war, and even 
the three “ Dantons ”’ still on the active list have 
been modernised to some extent, though their 
fighting value is small. It would seem therefore 
that French naval opinion still cherishes a certain 
respect for the battleship, despite the almost 
supreme influence now wielded by the Jeune 
Ecole, in whose philosophy of warfare the great 
ship has no place. Yet it is exceedingly improbable 
that France will ever build another battleship. 
For some months past the Ministry of Marine has 
had under consideration the design of a croiseur 
de combat, which is highly commended by dis- 
tinguished naval critics. It is, in effect, a light 
battle-cruiser of 17,500 tons, capable of steaming 
at 34 knots. The armament of eight 12in. guns is 
disposed in two quadruple turrets, en échelon 
amidships, thus commanding—in theory—an all- 
round field of fire. Vital parts are protected by 
armour strong enough to resist all except the 
heaviest projectiles. Room is provided for eight 
aeroplanes, and the forecastle or the quarterdeck 
is fitted with a flying-off platform. Under the 
Washington Treaty, France is at liberty to utilise 
her allotment of capital ship tonnage as she may 
consider advisable. No objection could be raised 
therefore if she decided to build two of these 17,500- 
ton battle-cruisers in lieu of one 35,000-ton battle- 
ship. Since they would, of course, completely over- 
shadow the 10,000-ton cruisers now building for all 
the major navies, their appearance would introduce 
a novel and disturbing factor into calculations of 
relative strength. For the present, however, the 
design remains in the paper stage, from which it 
may never emerge. Ships of this type could hardly 
be built for less than £4,500,000 apiece, and their 
value as a tactical or strategic factor is entirely 
conjectural. Even without them, the revival of 
French sea power is assured. When the building 
programme now in hand has fully matured, France 
will be in a position, if not absolutely to control 
the Mediterranean, at least to deny the command of 
that sea to any rival fleet. She may reckon with 
some confidence on her ability to safeguard the 
vital lines of communication with Northern Africa, 


so. 


which has become an indispensable reservoir of- 


man-power for her army, and the defence of her 
maritime frontiers will no longer cause her anxiety. 
A naval policy which promises to yield such fruit- 
ful results cannot be adjudged extravagant or 
unsound. 


Eome Shipbuilding Conditions. 


THouGcH the plight of shipbuilding is fully 
realised by all concerned, there are points in the 
general problem of revival which are perhaps not 
always given their due weight. For instance, a 
great deal is made of the abnormal percentage of 
the world’s merchant tonnage afloat which is idle, 
and the conclusion is drawn that no early revival 
in shipbuilding can even be hoped for. But it 
must not be forgotten that most of the unemployed 
tonnage is confined to the United States Govern- 
ment shipping. Out of 1300 vessels owned by the 
American Government, we understand that 1000 
are out of commission. Very few of them will 
ever cross the ocean with cargoes, and most of 
them are fit only for the scrap yards. They 
may be wiped out of the calculation of the 
world’s effective tonnage. Hence, of the actual 
seaworthy tonnage of the world not nearly such a 
percentage is idle as is made to appear when the 
United States lame ducks are included in the 
reckoning, and it follows that shipbuilding revival 
is not so impossible as on the face it appears to be 
when this fact is overlooked. 

Another factor on which there may be mis- 
calculation is that of future coal exports. Coal has 
long been the chief cargo material. It is unfor- 
tunately true that against the 73,000,000 tons of 
1913 we only exported 61,000,000 tons in 1924, 
and that 1925 is registering a further and 
serious decline. But it is, we suggest, unwise 
to think that our coal export trade is not only 
rapidly, but permanently, on the down grade. 
It is, we admit, more than probable that our 
continental trade in coal will further diminish, 





owing to the growing independence of France, 
Belgium, Holland, Italy, and some other countries 
of British fuel, for the increased and increasing out- 
puts of France, Poland, and a few other countries, 
and the greater use of German lignite, plus some 
electrification schemes, combine to reduce British 
coal exports to Europe. That is our own fault, of 
course. In the period 1919-20-21 we indulged 
in so many strikes, so much * ca’ canny,” and such 
short hours that we drove customers and would-be 
customers away. We forced them to try and 
render themselves less dependent on our coal. 
But whilst such loses must be anticipated, we have 
prospects in other quarters. In Canada there is 
a market for nearly 20,000,000 tons of imported 
coal annually, and we may easily wrest much of 
that trade from the United States. Since 1921 
our mining costs have been much reduced, whilst 
those of the United States have advanced. If our 
costs fall a little more we should be able to compete 
successfully with the Americans in the Canadian 
market, for our coal can be carried from pits to 
ports, and thence shipped to such points as Quebec 
and Montreal at a less total cost than United States 
coal can be carried from mines to those points. 
With economy and organisation we may therefore 
capture much of the Canadian trade. The same 
remark applies to the Republics of Latin America. 
As one cargo of coal for Canada or South America 
means as much employment for shipping as two or 
three cargoes for, say, France, it follows that any 
comparatively slight increase in our coal business 
with far-distant markets will mean much to our 
shipping and therefore to our shipbuilding pros- 
pects. There is also at least a possibility of revival 
in the British steel trade, and that means an in- 
creased demand for pig iron, an increased inward 
shipment of iron ore, and, of course, more em- 
ployment for shipping. Since 1914 many countries 
have gone very short of steel goods, first, owing 
to the war-time demand for munitions, and then 
owing to the post-war inflation of prices. Vast 
arrears in railway and other constructional work 
involving iron and steel stand to be made good, and 
many orders may come our way. From the United 
States we have little or nothing to fear in the way 
of competition in the heavy iron and steel trades, 
because of the excessive transport costs in that 
country caused by the vast distances that separate 
the ore from the coal and the steel works from 
shipping ports, whereas we, here, have raw materials, 
works and ports all practically side by side. France 
and Belgium cannot offer more keen competition 
in the future than they have done in the recent past. 
They are already working close to the limits of their 
labour power. Germany has some idle capacity, 
but her costs are at last tending upward. Further- 
more, the superior quality of British steel is being 
more fully recognised, and a revival in our trade 
may not be as far off as its present condition would 
seem to indicate. Any improvement would be 
reflected in shipbuilding. Then there is the ques- 
tion of scrapping out-of-date boats and making 
replacements. This is a big matter for shipbuilders. 
Lloyd’s latest quarterly returns are striking. They 
show that the percentage of tonnage condemnations 
was the least in case of British shipping—only 
0.07 per cent. in fact—whilst the Germans, the 
Swedes and the Italians made great condemnations. 
British shipowners have sold many of their aged 
boats to foreign owners, but they have made very 
few replacements since about 1920. An abnormal 
percentage of British shipping is not strictly modern 
and our owners may shortly be constrained to make 
heavy replacements. They will have to do so or 
lose their competitive position. We know, of 
course, why they have held back so long. They 
have been waiting for improved freights, for a 
reduction in the idle tonnage afloat, and for lower 
British shipyard costs. Notwithstanding the 
extremely low foreign costs, as compared with 
British, during the last few years, our owners have 
placed but few contracts abroad. They have 
waited for economies in our yards. 

Since about 1920-21-22 the disparity between 
British and foreign shipbuilding costs has been 
greatly reduced. Now we see foreign costs tending 
upwards, and the joint inquiry into our methods 
and costs, conducted by employers and trade 
unions, is likely to yield good results. Labour 
policy has already been modified in a recent over- 
time and night-shift agreement, and there is a 
promising move towards the elimination or reduc- 
tion of demarcation disputes and manning of 
machine restrictions. In other words, after doing 
much by wage reductions and other means to 
bring British shipbuilding costs towards competi- 
tive levels, there are hopes of still further economies, 
whereas abroad the move is in the opposite direc- 





tion. All things considered, the balance of pro. 
babilities does much to discount the despondenc, 
which prevails in the sorely distressed British shi; 
building industry. 








Obituary. 


R. F. HALLIWELL. 


THERE was on the technical staff of the Briti.), 
Thomson-Houston Company no more popular man 
than Mr. Reginald Francis Halliwell, who, we ha 
to report with great regret, died as the result of 
serious operation on Saturday last, October 10: 
Mr. Halliwell was born in 1871, and after receiving 
general education at Brighton College entered 1! 
works of the London, Brighton and South Co: 
Railway Company as a pupil apprentice. Sub 
quently, he gained experience &s a sea-going engine: 
and held positions with Willans and Robinson, Lt: 
Tubes, Ltd., and John I. Thornycroft and Co., Lt: 
In August, 1903, he joined the British Thomso: 
Houston Company, Ltd., where he became princi; 
steam turbine designer and chief assistant to M 
Samuelson. His delightful personality endeared hi: 
to all with whom he came into contact, whilst h 
remarkable engineering ability—he was veritably 
born engineer—brought to him the esteem and respe 
of all who knew him in his professional capacity. 








German Iron and Steel Production. 


Arrer the reticence of the past two years the Verein 
Deutscher Eisen und Stahl Industrieller has decided 
not only to raise the veil and allow the extent of the pri 
duction of iron and steel in Germany to become publi 
property, but also to continue to publish the statistics 
at monthly intervals, as in former times. Why the figures 
for recent years should have been withheld it is difficult 
to say, and is perhaps best known in the circles direct!) 
concerned. 

Excluding the exceptional year of 1923 the remarkabl: 
fact is disclosed by the statistics that a gradual, uninter 
rupted and great restoration has taken place in German 
iron and steel production. Out of the 211 blast-furnace 
existing in post-war Germany there are at the present time 
101 in operation, 25 are damped down and 29 are ready for 
blowing in, while the remaining 56 are undergoing repairs 
It would, therefore, be possible to increase the rate of the 
production rapidly if a demand arose. 

The official statistics of the association, which are given 
throughout in metrical tons, show that the total produc 
tion of pig iron in 1924 amounted to 7,812,000 tons in 
round figures, as compared with only 4,936,000 tons in the 
preceding year. It has, however, to be remembered that 
1923 was the year of the Franco-Belgian occupation of 
the Ruhr, and the industries in that region were placed 
under the control of the M.I.C.U.M.—Inter-Allied Mission 
of Control of Mines and Works—the result being that the 
Germans either felt constrained or were compelled to shut 
down a considerable number of the producing plants. 

The figure of 7,812,000 tons may be compared with the 
production of 9,395,000 tons of pig iron in 1922, which 
was the largest output since the end of 1918, and with 
16,761,000 tons, within the present territorial limits, im 
1913. Greater progress, however, has been made in the 
current year, which shows a production of 5,571,000 tons 
of pig iron in the six months ended with June— British 
output for six months 3,379,100 tons—with an addition 
of 886,000 tons for July and one of 766,000 tons for August, 
making a total of 7,223,000 tons for the eight months. 
The largest production of any one month in the first half 
of 1925 was in March, when the quantity turned out 
amounted to 990,000 tons, with an average daily output 
of 31,995 tons, as against 24,706 tons in August, 1925. 

The case of steel, considered from the point of view of 
ingots and direct castings, is represented by a production 
of 9,835,000 tons in 1924, when the output, at 1,049,000 
tons in December for the first time in that year, exceeded 
1,000,000 tons. In the first half of 1925 the production 
surpassed this quantity in every month, and reached 
1,209,000 tons in March. The total for the six months 
which closed with June was 6,833,000 tons—British out 
put for six months 3,776,700 tons. July added 1,031,000 
tons and August 899,000 tons, making a total of 8,763,000 
tons for the eight months. It will be noted that the make 
of steel, similarly to that of pig iron, began to decline in 
the seventh and eighth month. 

The steel output of 9,835,000 tons in 1924 contrasts 
with 6,305,000 tons in the so-called M.1.C.U.M. year pre 
viously mentioned, and with the post-war maximum oi 
11,714,000 tons in the inflation year of 1922 and with 
17,598,000 tons in 1913 within the present geographical 
frontiers. The average daily production in 1924 amounted 
to 32,032 tons, while the corresponding figure for the first 
half of 1925 was 45,556 tons, but fell to 38,184 tons in 
July and 34,593 tons in August. 

It should be stated that at the end of 1924 the number 
of basic Bessemer converters at all the steel works was 
60, of acid Bessemer converters 111; basic open-hearth 
furnaces, 457; acid open-hearth furnaces, 69; electric 
steel furnaces, 58; and crucible furnaces, 97. All the 
figures apply to the whole of Germany within her present 
Customs frontiers, that is to say, excluding the region of 
the Saar. 

Negotiations with French, Belgian and Luxemburg Works. 

During the past fortnight reports have been published 
in certain German newspapers to the effect that the private 
negotiations between the leading German steel interests 
and their French colleagues, aiming at the conclusion of 
an understanding regarding the regulation of the export 
trade as between Germany, France, Belgium and Luxem- 
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burg, have been broken off. Besides this particular arrange- 
ment it had been previously agreed that the Germans 
should accept the delivery of 1,750,000 tons of pig iron, 
semi-finished steel and manufactures annually for a period 
from French Lorraine, the Saar and Luxemburg, under 
the so-called Luxemburg agreement of last July. 

Confirmation of the fact that the negotiations have 
beon broken off is now forthcoming from a reliable German 
source a8 represented by Herr Peter Klockner, chairman 
of the group of works bearing the name of the Klockner 
Works Company. Addressing the shareholders at the 
annual meeting held at Dusseldorf on October 8th, he 
is reported to have stated that the Western countries saw 
their welfare in producing to the greatest possible extent. 
As a consequence, the Germans were faced with the fact 
that France, Belgium and Luxemburg at the present time 
had the largest monthly output ever reached. It was 
probably due to that circumstance that those countries 
demanded an immense share in the export trade of the 
world ; they demanded not only the export of quantites of 
iron and steel to Germany which would compel the German 
works to increase the existing restriction on production by 
from 50 to 60 per cent., but also tonnage allotments for 
overseas exports would be of such an extent as no longer 
to leave much room for Germany. Instead of assisting 
Germany to obtain a larger allotment in the oversea export 
trade in return for her willingness to accept large quantities 

the 1,750,000 tons previously mentioned—from the 
Western countries, as had been proposed under the pro- 
visional Luxemburg agreement, just the contrary had 
taken place, and for that reason the international negotia- 
tions had been broken off. 

It is known that the Germans have intimated to their 
French colleagues that they regard the negotiations at an 
end, and the latter are said to have received the notice 
with regret. So far, however, the matter does not appear 
to have attracted the attention of the French newspapers. 








The Wireless Exhibition. 


ANOTHER wireless exhibition—the second to be held in 
London within the course of the last few weeks—was 
opened at the Royal Horticultural Hall on Saturday last, 
and it closes to-day, October 16th. The show was organised 
by British Trades’ Exhibitions, Ltd. For the most part, 
the Exhibition consists of a display of wireless components, 
many of which are familiar to experimenters; but the show 
is not by any means without interest. A noteworthy 
feature is the provision of special rooms in which, during 
broadcasting hours, various firms are demonstrating the 
performance of their receiving sets. We were particularly 
impressed by the performance of the Western Electric 
Company's new loud speaker, which is of the coned dia- 
phragm type. At the time of our visit several of these 
instruments in the main hall were being used for the 
reproduction of an organ recital, and we have never heard 
that instrument rendered in a more satisfactory manner. 
Later, we paid a visit to the Western Electric Company’s 
demonstration room, where loud speakers of several types 
were in operation, including one of these new “ Kone” 
instruments and two of the horn type. In all cases the 
reproduction was good, although of the three instruments 
to which we listened, the latest hornless speaker gave the 
best results. The instrument is said to be the outcome 
of a considerable amount of experimental work, and a 
special claim made for it is even distribution of sound over 
a wide area. 

Component parts for making up super-hetrodyne sets, 
which incidentally is rather an expensive business, are 
being shown by a considerable number of firms. Among 
those firms is the Igranic Electric Company, of 149, Queen 
Victoria-street. The company’s outfit contains the essen- 
tial units and special accessories necessary for the con- 
struction of a six-valve super-hetrodyne receiver, according 
to the Igranic design, as set out in diagrams and descrip- 
tive matter in an instruction envelope supplied separately 
by the company. The special units and accessories 
embodied in the outfit may also be employed to construct 
a receiver to any special design favoured by the constructor 
and may be used in conjunction with other components 
which he may possess. An advantage of the super-hetro- 
dyne receiver built in accordance with the Igranic com- 
pany’s design is that it is not only possible to receive on 
the broadcast band of wave lengths, but on other wave 
lengths up to 3000 m. A matter that should be noted by 
those who contemplate constructing receivers of this type 
is that all supersonic receivers must be licensed under 
letters patent No. 143,583, which is the basic patent cover- 
ing the supersonic or double detection method of radio 
reception. By reason of a special arrangement which the 
Igranic Electric Company has with the Western Electric 
Company, the owners of the patent, purchasers of Igranic 
outfits are automatically licensed to construct the set, 
subjected to the condition that the numbered licensed 
plate, which is supplied with each outfit, is applied to the 
receiver in a prominent position. 

Dull-emitter valves are rapidly gaining popularity, but 
their advantages as regards economy in current consump- 
tion are often somewhat discounted by an annoying ten- 
dency to produce microphonic noises when subjected to 
vibration. In order to overcome this difficulty, various 
anti-microphonic valve holders have been devised, and 
at the Exhibition some of these valve holders are in 
evidence. In the Igranic Company's holder the valve 
sockets are suspended by flat metal springs, which give 
extreme resiliency and absorb any shocks which may be 
imparted to the receiver. The valve holder is also claimed 
to have low self-capacity and to be quite suitable for short- 
wave reception. 

An exhibit which is creating no small amount of interest 
is a small rectifier, which is being marketed at a remark- 
ably low price by the Fellows Magneto Company, Ltd., of 
Park Royal, N.W. 10. Two types of these rectifiers are 
supplied, one for charging low-tension accumulators and 
the other for charging high-tension accumulators, as used 
for providing the plate voltage. The rectifiers are of the 


commutator type, and are quite well made, in spite of the 
low price at which they are offered. Another firm showing 
commutator rectifiers similar to the one which we recently 


Denman-street, London Bridge, 8.E.1. These rectifiers 
are made for various outputs and special switchboards are 
supplied for use with them. Besides rectifiers, this firm 
also supplies motor generators for charging low-voltage 
batteries from electric light mains, so as to eliminate 
resistance losses. 

In our report on the recent Wireless Exhibition held at 
the Royal Albert Hall, we referred to several high-tension 
batteries of the accumulator type, but owing to the absence 
of most of the leading accumulator manufacturing firms from 
the present show, these batteries are not so conspicuous. 
C.A.C. Radio and Co., Ltd., of 10, Rangoon-street, 
London, E.C. 3, are, however, showing a new and cheap 
battery of this description. The standard form consists 
of forty cells in a moulded ebonite container. Terminals 
are provided for giving 40 and 80 volts, and intermediate 
voltages can be obtained by the use of a clip on connec- 
tion. The capacity is 1 ampére-hour and the charging 
rate .1 ampére. 

Those who are intorest-d in the problem of cutting down 
the cost of valves may be interested in the three-filament 
valve, exhibited by the Nelson Electric Company, of 138, 
Kingston-road, Merton Park, 8.W.19. By means of a 
switching device, any one of the three filaments may be 
brought into use, so that when one filament burns out 
another can be made to take its place. Moreover, it is 
possible to use two filaments at the same time, when the 
valve may be employed for power amplification. Anode 
potentials up to 150 volts can be applied, and it is claimed 
that with suitable adjustment of the grid bias, a good 
volume can be obtained without distortion. 

As at the previous Exhibition, frame aerials are very 
prevalent, one of the most elaborate being exhibited by 
Portable Utilities, Ltd., of Fisher-street, W.C.1. This is 
a folding aerial, which, when folded, occupies a very small 
space. By means of especial terminals, the number of 
turns can be varied to suit requirements, whilst those that 
are not in use are short-circuited. 








The Railway Centenary Exhibition 
at the Science Museum. 


To celebrate the Centenary of the opening of the 
Stockton and Darlington Railway on September 27th, 
1825, a special exhibition has been arranged in part of 
the new galleries of the Science Museum, South Kensington. 
It was opened in June last and forms a supplement to 
the general railway groups of the permanent collections. 
The Exhibition comprises the existing objects relating to 
the Stockton and Darlington line, together with a number 
of new objects, documents and pictures, relating to the 
history of railways, which have been lent for the occasion 
by the railway companies and private contributors. 

A catalogue of this Exhibition has been published, and 
it contains nearly 200 interesting items classified under 
the headings: Railway History, Construction, Locomo- 
tives, Roliing Stock and Railway Working. It also has, 
as a frontispiece, a reproduction of the original water- 
colour sketch representing the opening of the Stockton and 
Darlington Railway, from which John Dobbin afterwards 
painted his well-known picture of the event. 

In the historical section are to be seen copies of the 
Prospectus of the Stockton and Darlington Railway ; 
early Committee reports, together with George Stephen- 
son’s original report made after he had re-surveyed the 
line in 1822. A plan of the line, of the same date, shows 
Stephenson's deviations from George Overton's line. Other 
early Stockton and Darlington documents comprise the 
share ledger, 1821—25 ; general ledger and cash books from 
1825 onwards ; the leaders tonnage book from September 
27th, 1825 to 1829; Timothy Hackworth’s account book 
for locomotive repairs during 1837, and the coach waybill 
book of 1838-9. 

The original water-colour sketch of the opening ceremony 
finds a place in the Exhibition, and there is to be seen a 
notebook, which belonged to Timothy Hackworth, and 
contains interesting information concerning happenings 
on the line in 1827-8. 

J. V. Rastrick’s notebooks, from the Rastrick collection 
in the Goldsmith's Library are notable, as one of them 
contains the material collected for his famous report to 
the directors of the Liverpool and Manchester Railway, 
as to the relative merits of locomotives and fixed engines. 
The first letter book and an early minute book of the 
Canterbury and Whitstable Railway are there, and a copy 
of the Liverpool Mercury of May Ist, 1829, containing 
the Liverpool and Manchester Railway director's adver- 
tisement for a locomotive, which led to the Rainhill trials. 
A copy of the Great Western Railway Prospectus of 
1833 is to be seen, and a railway traveller's chart of 1846. 
A number of prints from Mr. Dendy Marshall’s fine collec- 
tion are shown, as well as his artist’s copy of W. P. 
Frith’s famous painting, ‘“‘ The Railway Station,’ painted 
in 1862. There are several original letters from George 
and Robert Stephenson, Timothy Hackworth, &c., and 
one from Wm. Laird describing the Rainhill trials of 
October, 1829, with special reference to the Novelty. 
Portraits include those of the Stephensons, Edward Pease, 
Hackworth, Brunel and Gooch. 

In the construction section are plans, sections and speci- 
fications of railways and also views on different lines, 
amongst which may be mentioned J. C. Bourne’s set of 
lithographs of the Great Western main line from Padding- 
ton to Bristol. There are also the original drawings of 
Captain Brown's railway suspension bridge at Stockton, 
of 1830, and a contract drawing of a bridge on the Grand 
Junction Railway, 1835, signed by George Stephenson 
and Joseph Locke. During July the Briggs Collection 
of documents and prints relating to the history of railways 
formed part of the Exhibition, but it was removed to 
Wakefield early in August. A copy of John Birkinshaw’s 
pamphlet and specification of his malleable iron rails, 
which he had patented in 1820, and which had a great 
influence in furthering the use of the locomotive, is shown, 
and several specimens of permanent way from the 28 Ib. 
fish bellied rail of 1825 to the L.N.E.R. 95 1b. rail of the 
present day. 

In the locomotive section are some original drawings of 
early locomotives built by Messrs. Robert Stephenson and 


lines, and models of Locomotion, 1825 ; The Royal George, 
1827; and Invicta, 1830. Drawings and photographs 
of 8. and D. engines, built between 1832 and 1860, and a 
copy of the patent drawing for Robert Stephenson’s long 
boiler locomotive of 1841 are shown, the latter being the 
work of John Farey. There must also be mentioned the 
very beautiful drawings by John Dewrance of a 2-2-2 
engine on the Liverpool and Manchester Railway, 1842. 

A sketch book, which belonged to Sir Daniel Gooch, 
contains finely drawn small scale details of the different 
classes of locomotives on the Great Western Railway, 
while another notebook contains freehand sketches of 
many of the engines on that line between 1846 and 1849. 
Two of the original drawings of Pearson's 9ft. single-driver 
tank engines for the Bristol and Exeter Railway, 1853, 
are included, and photographs and drawings of recent 
locomotives. There is also a model of Mr. W. Worsdell’s 
“‘Atlantic”’ type engines of 1903, for the North-Eastern Rail- 
way. Locomotive details include some early spring safety 
valves of about 1830, a leather buffer of 1840, and a head 
lamp from the broad gauge engine, Lord of the Isles, 1851. 
A brazier, which, filled with burning coal, served as a tail 
lamp on the Stockton and Darlington Railway, is an item 
of interest. 

In the railway working section are examples of bells 
and lamps used for operative purposes, and two of Brunel's 
dise and crossbar signals used on the Great Western Rail- 
way from 1841. A copy of Sir W. F. Cooke’s pamphlet 
on ‘Telegraphic Railways,” published in 1842, in 
which he suggested the “ block” system of working is 
shown, and there are a number of early and modern block 
instruments. Single line working ie illustrated by a collec- 
tion of different forms of train staff, by an example of 
Tyer’s No. 1 train tablet instrument, and by one of Webb 
and Thompson's train staff instruments. 

A number of posters and early timetables are shown, 
including a Bradshaw's Railway Companion of 1839, and 
examples of the modern Bradshaw guides. Specimens of 
paper railway tickets of about 1840; one of the wooden 
presses introduced by Thomas Edmondson for dating his 
cardboard tickets of 1837; and an Edmondson ticket 
printing and dating machine, patented in 1840, are inter- 
esting items in this section. 

The Exhibition is housed in the demonstration room 
and part of the North-East gallery on the ground floor 
of the East block of the new building. 








SIXTY YEARS AGO. 


In our issue of October 13th, 1865, we reprinted a paper 
on the elasticity and viscosity of metals which Professor 
W. Thomson had presented a short time, previously before 
the Royal Society. This paper by Lord Kelvin is now 
embodied in the history of the study of the fatigue of 
metals, a subject which at that date, five years before 
Wohler published the results of his painstaking investiga- 
tions, was receiving a considerable amount of attention 
in this country. Lord Kelvin’s contribution is still too 
well known to all students of the subject to make it necee- 
sary for us to summarise its contents here. Suffice it to 
say that the experiments on which the paper was based 
were conducted principally by Mr. Donald Macfarlane, 
official assistant to the Professor of Natural Philosophy 
at Glasgow University. The investigations were carried 
out by observing the decay of torsional osclilations in 
wires of various metals. In general, the wires were kept 
actively oscillating for several days, but were allowed to 
rest from Friday evenings to Monday mornings. It was 
observed that on Mondays, after the period of rest, the 
wires were fatigued less easily, and that the oscillations 
diminished much less rapidly than they did during the 
later days of the week. This fact is capable of scientific 
explanation by means of modern theories regarding fatigue 
in metals. But in those days the interest attached to it 
by the Sabbatarians was even greater than that shown 
in it by scientists, for the phenomenon was held by the 
first-named class to possess an obvious moral for sinful 
man. No word was, of course, said in the paper concern- 
ing this attitude towards the results adopted in all serious- 
ness by certain ections of the public. In a footnote, 
however, Professor Thomson revealed himself in vigorous 
terms as an implacable opponent of established thought 
or custom in another direction, namely, in what he called 
the British no-system of weights and measures. After 
giving a small selection of the units of weight used in this 
country—ranging from the gun-maker’s drachm to the 
Ayrshire stone, he wrote as follows: ‘It is a remarkable 
phenomenon belonging rather to moral and social than to 
physical science that a people tending naturally to be 
regulated by common sense echould voluntarily condemn 
themselves, as the British have so long done, to unneces- 
sary hard labour in every action of common business or 
scientific work related to measurement from which all the 
other nations of Europe have emancipated themselves.” 
Sixty years have passed since then, and we have not yet 
achieved our “‘ emancipation.’ The problem involved is 
now widely recognised to be neither a moral nor a social 
one, and scarcely even a scientific one, but one almost 
entirely of finance. 


“ 








A CONCRETE “ outfitting pier "’ is now under construction 
at the Bremerton Navy Yard on Puget Sound, Wash. It 
is 100ft. wide and 1200ft. long and is designed for live loads 
of 900 Ib. per square foot in some parts and 1200 Ib. in 
others. The support consists of concrete cylinders+cast 
monolithic with a bell-shaped base to fit over a pile cluster. 
Special foundation provision is being made where a 350-ton 
stiff-leg derrick is to be erected. Alumina cement is being 
used for the outer 6in. of cylinder and base shell, which are 
pre-cast on a small timber wharf close to the pier. Forms 
are stripped and the shells can be placed within twenty- 
four hours after pouring. Standard cement is used in 
the concrete with which the shells are filled after being 
placed and anchored. Some of the cylinders are now in 
place and the entire job is expected to be completed next 








articles, is W. M, Woods, of 


described in our “ Rectifier 


Co. for the Stockton and Darlington Railway and other 





year. 





410 


THE ENGINEER 


Oct. 16, 1925 








Textile Machinery Exhibition. 
No. I1.* 


Tue introduction of the electric motor for driving 
textile mills has necessitated improved methods of 
power transmission in order to bring about the reduc- 
tion of speed from the motors to the driven shafts. 
Laminated gearing has special qualifications for this 
class of work, being practically silent in operation 
and giving smooth and steady motion. Laminated 
Gears, Ltd., Owlerton, Sheffield, shows examples of 


FIG. 7—SUPERHEATER ELEMENT 

this class of gearing. One is a 5 horse-power motor 
running at 720 revolutions per minute, reducing 
through five pairs of laminated gears to a final speed 
of 1-6 revolutions per minute. It shows a range of 
pitches and widths of face in which laminated gears 
can be made. The bearings are all of the ring-oiled 
pedestal type. A second exhibit is a bed-plate with 
a 5 horse-power motor reducing from 720 to 152 
revolutions per minute. Both the motor and the 
second motion shaft are on ball bearings. It demon- 
strates the suitability of laminated gears for use with 
ball bearing shafts where there is no end play, whereas 


held by four standard bolts and nuts, no special | 
clamps, studs or jointing material being required. | 
The weight of the tube elements is entirely supported | 
by the spigot and socket joints employed, which 
enables the joints to be kept tight. The headers are 
housed in a cast iron box with removable cover plates, 
and the joints are shielded from direct contact with 
the hot gases by means of finger plates, which are 
easily renewable. Heat insulation is obtained by 
packing this box with slag wool. <A sectional view of 
a superheater element is given in Fig. 7. The asso- 
ciated company, Victcry Valves, Ltd, is displaying | 
wrought steel valves and boiler mountings, which 
have been specially designed for the high pressures 
and temperatures now commonly employed. We 
have already described the desiga and methods of 
constructing these valves, which, we understand, are 














FIG. 10—METAL SWIFT 


being extensively adopted in modern power stations. 

The exhibits of Joseph Stubbs, Ltd., Ancoats, 
Manchester, embrace winding machinery for cotton, 
artificial silk and other yarns. Each machine is 
specially designed for its particular purpose, and 
interchangeability of the machined parts forms a 
feature of the construction. The high-speed pirn 
winder illustrated in Fig. 8 may be taken as a typical 
example of this firm’s products. It has been designed 
to build perfectly shaped pirns of all kinds of cotton, 
woollen, worsted and silk yarns or threads on to 
paper tubes or wooden bobbins with the maximum 
length of material, thereby increasing the efficiency 
of the subsequent operations on the loom. It will be 
noted that each winding head is self-contained, with 
its own separately driven spindle and traverse motion, 
working in an oil box, and any head can be removed, 
if necessary, without stoppage of the other heads. 


| Figse 10 and 11. 


and unrolling arrangements. Hanks are carried on 
rices of light design fixed over the heads, and they have 
compensating wires to equalise the yarn tension 
Illustrations of a metal rice or swift are given jn 
A stop motion is fitted to act when 4 
yarn breaks or terminates, and also when the pirn js 
completed. A feature of this machine is that t)» 
spindle reciprocates and the guide int 
mittently by means of a wheel and screw after each 
layer of yarn has been wound on the pirn. 
yarns the progressive wheel is made of steel, and the 
guide of porcelain. For artificial silk yarns the pro 
gressive wheel is made of fibre and the guide formed 
with a fibre runner close to the pirn, but not in contact 
with it. The machine is driven through a Renok 
silent chain by an electric motor. The swift has alu, 
nium wire arms, which are sprung into stamped 


moves 


. 
For cotton 














FIG. 11- SWIFT WITH ONE ARM COLLAPSED 


flanges, and the arms are adjustable in length to tit 
any size of hank from 38in. to 66in. In Fig. 11 on 
arm of the swift is shown collapsed for the mountin, 
of the skein, after which the arm is merely pulled 
back into position in the slot. It is claimed that with 
this form of swift more even winding and better and 
quicker production are effected. Messrs. Stubbs also 
show a silk bobbin winder for winding artificial silk 
yarns from hanks on to double flanged bobbins, and a 
vertical spindle hosiery yarn winder. All these 
machines exhibit a quality of workmanship and 
finish which compares very favourably with the best 
continental practice. 

There has been much discussion in textile manu 
facturing trades recently on the subject of long draft 
ing in cotton spinning, whereby it is considered pra 
ticable to dispense with certain machines which have 


hitherto been found essential with corresponding 



































FIG. 8-HIGH-SPEED PIRN WINDER—-STUB&S 


the former exhibit, being a sleeve-bearing motor, 
shows the allowance for the side play which is usually 
found on the armature shafts of sleeve-bearing motors. 

The Bolton-Gray sectional superheater shown by 
Bolton’s Superheater and Pipe Works, Ltd., Stock- 
port, is constructed of weldless wrought steel tubing 
throughout. The main feature of this superheater is 
the method of holding the tube element joints, the 
saturated and the superheat headers being quite 
separate, while the tending of the superheater tubes 
allows complete freedom for movement due to expan- 
sion and contraction without putting undue stress 
on the tube element joints. Fech of the latter is 

* No, 1. appeared October 9th, 1925, 


The driving shaft is fitted with fast and loose pulleys, 
and a three-speed cone pulley which drives another 
cone pulley on a longitudinal shaft, and all the bearings 
are of the ball pattern. The heads are driven by 
friction discs on the longitudinal shaft. The machine 
has twenty heads, arranged ten on each side, and 
7in. gauge, the spindle speeds being 1980, 2490 or 
3200 revolutions per minute. The creel for cops or 
ring spinning bobbins unwound over the top is 
arranged at the front and below the heads, and is 
fitted with an improved gate tension device and 
compensating wires. Double-flanged bobbins or 
quick traverse spools unwound from the side are 
arranged above the heads and have improved tension 


-RING SPINNING FRAME--PLATT BROS. 


economy of production. Platt Bros. and Co., Ltd. 
are showing a ring spinning frame of their most 
recent design fitted with the C.S.L. long draft arrange- 
ment which permits the use of a thicker and heavier 
** intermediate ” roving, and greatly increased 
output. The frame is illustrated in Fig. 9. It 
driven by a motor supplied by the English Electric 
Company, Ltd., and has sixty-four spindles, 2jin. 
apart, 6in. lift, to spin on wooden bobbins. There are 
four rows of draft rollers, those on one side being 
suitable for drafting ordinary kinds of American 
staple, and on the other side Egyptian cotton. The 
object of the C.S.L. patent is to control the drafting 
of the whole of the staples contained in the roving, 
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and not only a small percentage. The draft roller 
diameters in this system are smaller than is customary 
where the usual practice is to set the delivery roller 
and the second line roller about the same length, or 
a little longer than the length of staple. In the C.S.L. 
patent exhibited the rollers are set to about */,,in. 
centres only when working a so-called lin. by 1}in. 
le and such close setting on spinning frames with 
standerd roller would break the long febrics of 
the cotton. This danger is overcome by the C.S.L. 
flexible roller, which is illustrated in Fig. 12. From 
illustration it will be seen that the roller is com- 


stir] 
t} 


posed of an axle A, the driving part of which is 
merked Al. On this axle two loose sleeves B are 
mounted. As the inside diameter of the sleeves B is 


rreater than the outside diameter of the axle arms at 


points A, the sleeves B can rise or fall independently 
of cach other according to the thickness of cotton 
Driving part Leather 
Flexible or Arbor covering B 






Play between 
Shell& Arbor 


FIG. 12 


FLEXIBLE ROLLER 


lerneath them, and by their own weight control 
the cotton fibre during the drafting process. They 
are not affected by the weight of the axle. In order 
that these controlling sleeves shall turn at a constant 
and regular speed, viz., that imparted by the bottom 
fluted roller F to the heavy axle A, the sleeves are 
secured to the axle A by a flexible leather covering 
which, whilst allowing the sleeves to control the fibre 
by their own weight, ensures that they will turn at 


ensured that the starter will return automatically to 
the * off” position should the motor become over- 
loaded or the supply fail. An ammeter and voltmeter 
can be attached to the starter if required. In some 
instances a starter of the Y-delta type meets require- 
ments, and the B.T.H. type OTC starter operates 
on that principle. It, also, is made with overload and 
low-voltage releases, and, as with other B.T.H. 
starters, it is a simple matter to provide push button 
stations so that the motor may be stopped from distant 
positions. 

The employment of anti-friction bearings, both for 
mill shafting and for the various revolving parts of 
textile machinery, is becoming much more general, 
thanks to a more widespread co-operation between the 
textile engineers and the specialists in ball and roller 
bearing design. There are further advantages to be 
obtained by the use of ball bearings in textile machin- 
ery than thet of power saving. By reducing friction, 
the generation of heat, which may be a serious matter 
amidst inflammable goods, is eliminated ; the amount 
of attention required for lubrication is greatly reduced, 
and the slinging of oil on to the goods is prevented. 
Lengthy tests carried out on a mule fitted with ball 
bearings have shown that an increase of production 
can be obtained, owing to the better acceleration of 
the tin roller shaft, and the carriage. The saving in 


on the total, and 44-6 per cent. on the draw, compared 
with the same loom using plain bearings. The power 
cycle curves obtained on the tests showed also that 
the spindles on a ball bearing mule attained their 
maximum speed more quickly than on a plain bearing 
mule. In fact, the only drawback to the use of ball 
bearings in textile machines seems to be the extra 
first cost involved. 

Typical examples of the application of ball and 
roller bearings to this branch of engineering are shown 
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the axle speed which bears a constant ratio to the 


speed of the bottom fluted roller F 

Che principal handicap under 
textile industry of this country is labouring at the 
present time is the high cost of production. High 
yes must be counterbalanced by the elimination of 


which the cotton 


Va 
hand labour as far as possible, and the best possible 
be 


Friction must be reduced to a minimum and machines 


use must made of the motive power employed, 














FIG. 183—-AUTO - TRANSFORMER STARTER-B.T.H. 
must be designed to be as free from stoppages caused 
by breakdowns as is humanly practicable. Electric 
driving, both in groups and individually, is develop- 
ing, and one firm of electric motor makers claims 
already to have fitted up sixty mills on the electrical 
system. Higher working speeds and more even 
turning of the shafting are the two chief advantages 
claimed for electrical driving. Exhibitors in this 
branch include the Lancashire Dynamo and Motor 
Company, Ltd., the British Thomson-Houston Com- 
pany, Ltd., the English Electric Compeny,, Ltd., 
Siemens-Schuckert (Great Britain), Ltd., Metro 
politan Vickers Electrical Company, and the General 
Electric Company, Ltd. 

{n auto-transformer starter exhibited by the 
B.TH. Co. is illustrated by Fig. 13. It is of the AHT 
type, which is designed for motors ranging from 
5 to 150 horse-power at 200-550 volts, 25, 40, or 50 
cycles. By the use of this type of starter the motor 
Starts up easily without drawing an unnecessarily 
heavy current from the line, and ell of these auto- 


transformer starters are made with a number of 
tappings so that in each individual case the best 
starting conditions may be obtained. By the pro- 
vision of overload and low-voltage releases it is 


power consumption amounted to nearly 42 per cent. | 


in two planes, showing the centre line of the plummer 
block housing in relation to the normal line of the 
shaft. The same firm also shows the application of 
self-aligning ball bearings to a spinning frame unit. 

The most interesting exhibits of the Ransome and 
Marles Bearing Company, Ltd., Newark-on-Trent, 
are journal thrust bearings. These bearings are made 
to the same external dimensions as standard ball 
journal bearings, but differ in construction. A one 
piece cage is used, which allows a greater number of 
balls to be used than when rivets are employed, and 
the tracks are of special design, enabling combined 
journal and thrust loads to be carried. The combined 
loads imposed can be in any proportion of journal to 
thrust load, providing the total does not exceed that 
guaranteed for a corresponding size of ball journal 
bearing. For high-speed thrust work, which the usual 
ball thrust bearings would not withstand owing to the 
centrifugal loading of the bells, this bearing ha 
proved highly satisfactory. Ransome and Marles 
also exhibit amongst other iter self-aligning roller 
line shaft bearings. For locating the shaft a special! 
bearing is supplied which has a row of balls running in 
specially formed tracks, in addition to the rollers for 
supporting the load. 

The Nasmith combing machine with ell the most 
recent improvements is shown by John Hetherington 
and Sons, Ltd., Manchester. The new model has =ix 
heads and it has a 6in. cylinder with twenty rows of 
needles, instead of a 5in. cylinder with seventeen row- 
of needles. The makers claim that the new machine 
with its improved mechanism gives greater cleaning 
power, higher production, waste, smoother 
running, and greater accessibility than the earlier 
models. The revolving flat carding engine shown hy 
this firm embodies many improvements in details, 
such, for instance, as the strengthened frame sicles. 


less 


The height of the card has not been increased, 
although the space be 
tween the chain of flats 


has been greatly increased 











to facilitate setting and 


cleaning. The mote 
knives are designed so 
that they can be set in- 
dependently of each 
other. The “ flexibles ” 
are fastened in their 


places on the card, and 
while in position a milling 
machine can be bolted to 
the cylinder to ** true up” 
the bends so that they 
concentric with the 
There is also 
an efficient device for 
grinding the flats, an 
altogether the new ma 
| chine can be said to retain 
all the good points of its 
predecessors with modifi 


are 
cylinder. 








| cations which make for 
FIG. 14 SELF- ALIGNING BEARING--HOFFMANN improved working. 

Counting devices for 
use on textile machinery 
| by the Hoffmann Manufacturing Company, Ltd., form the chief attraction on the stand of Markt and Co. 


| Chelmsford. The shafting on the stand includes a 
| working model of a vertical mill shaft, with footstep 
| bearing. This shaft is similar in design to the equip- 
|ment provided for a 1000 horse-power transmission 
shaft in a well-known mill. Examples are also shown 
of Hoffmann bearings applied to mules, waste breakers, 
tin rollers and jute spinning spindles. Owing to the 
preponderance in the industry of machines with built- 
up frames, self-aligning journal bearings are needed. 
These consist of an ordinary journal bearing having 
its periphery ground to a spherical form and fitted 
with a shell of similar shape. This construction en- 
sures a self-aligning movement, without weakening 
the ball track, and has the further advantage that 
end covers may be fitted alongside the bearing within 
the shell, thus following every movement of the 
bearing. Fig. 14 shows the component parts of one 
of these self-aligning bearings. 

The Skefko Ball Bearing Company, Ltd., has an 
attractive stand, the most novel feature of which is 
the method of displaying the frictionless quality of 
its shaft bearings. The exhibit comprises a '/,, horse- 
power motor with a two-bladed propeller secured to 
the armature shaft. This propeller transmits power 
to a fan which is mounted on a pedestal with a pulley. 
Overhead is a 16ft. length of 3in. shafting carried in 
three sets of ball bearings in self-aligning housings. 
This shafting carries two pulleys, one 18in. diameter 
by 3in. face and the other 12in. diameter by 4in. face. 
A piece of web belting on the pulley of the fan is 
carried round the large pulley on the shaft, and when 
the electric moter is set in motion the propeller drives 
the fan, the power thus provided by the disturbance 
being sufficient to give motion to the shaft. The 
Skefko Company also shows motor-driven shafting 
for ring spinning frames, representing a 75 horse- 
power drive. The motor is coupled direct by flexible 
coupling to 3in. shafting running at 720 revolutions 
per minute, and the shaft expansion is allowed for in 
the plummer block housings. Another exhibit 
of interest is a unit designed to demonstrate the 
possibilities and self-aligning features of spherical 
roller bearings. It comprises a length of shafting 
with three roller-bearing plummer blocks, the centre 
bearing being mounted on a block with an inclination 








(London), Ltd., Clerkenwell-road, E.C. They include 
counters for loom picks and for braiders, and sewing 
machines. The duplex loom pick counter has two 
complete counting mechanisms in one case, and is 
specially designed for use in mills working two shifts. 
With this object the counter has a double dial and 
separate recording mechanism for day and night. 
By this means, although two operators may be work- 
ing on the same piece of cloth, their production records 
on this counter have no connection and allow of no 
confusion. Another device which has a very wide 
field of application is the familiar clutch-operated 
speed counter for application to shafts, fly-wheels or 
other revolving parts. Its particular advantage is 
that the tip can be located on the exact centre of the 
revolving part and held in that position without 
further attention. The application of a slight pressure 
against the end of the counter causes a clutch within 
to engage the counting mechanism and the counter 
begins to record. The removal of the pressure at the 
proper instant disengages the clutch. It is thus 
obvious that the user may give attention to his watch 
throughout the entire time during which the count 
is being taken. He does not require to look at the 
tip and the watch at the same time. 

The exhibits of Dobson and Barlow, Ltd., Bolton, 
are broadly divisible into two sections, one being 
devoted to artificial silk machinery and the other to 
cotton manufacturing appliances. In the former 
category the firm shows a power-driven kneading 
machine to pulverise the cellulose, an artificial silk 
spinning machine of the centrifugal box type with 
twenty-four spindles and an artificial silk reeling 
machine to reel artificial silk formed in “ cakes’ 
by the spinning boxes of the last-named machine. 
These machines are all of entirely new design. 

The British Northrop Loom Company's exhibits 
include three types of loom, one being a wide sheeting 
loom with simple automatic warp stop motion and 
weft replenishing and feeler motion. In the con 
struction of this loom steel girders are employed. The 
drive is by means of a heavy cone type clutch and 
pinion gear, which enables a quick start and stop to be 
effected at any position of the sley. The reedspace 
of this machine is 125in., and it runs at 85-90 picks 





412 


THE ENGINEER 


Ocr. 16, 1925 








SUPERVISORY CONTROL 


VICKERS 


THE METROPOLITAN 


per minute. One weaver is capable of attending to 
between eight and twelve of these automatic looms. 
A towel loom by the same makers is constructed to 
weave a three-pick Terry with coloured headings and 
a fringe. It operates at 145-150 picks per minute 
and has 39in. reedspace. This loom has a two- 
shuttle box motion, with electric control of the two- 
colour magazine for the automatic weft supply and 
a feeler motion is said to reduce the waste to 1 per 
cent. or less. There is an automatic let-off motion to 
the ground beam and the driving is by meens of a 
dise friction clutch on the crank shaft. The third 
exhibit is an automatic box loom, 40in. size, with elec- 
trical control for four colours of weft. It operates at 
140-145 picks per minute. The patented electric 
control from the box motion pattern cards to the four- 
colour magazine is simple and certain in action. All 
the looms made by this Blackburn firm are built on 
good engineering lines with steel framing, machine- 
eut bushed bearings and ground shafting : 
while the parts subject to the severe wear and stress 
of weaving are made of steel or malleable iron. 

Swiss engineering firms have for many years earned 
for themselves a high reputation for the workmanship 
which they put into their mechanical appliances, 
and the exhibits of the firm of Benninger, St. Gall, 
Uzwill, are admirable examples. This firm specialises 
in artificial silk manufecturing machines, of which it is 
exhibiting a power loom and @ warping machine of 
the latest construction. The silk looms are built in 
all desired widths, and for one to seven colours of 
Simplicity of construction and interchange- 
ability of parts are features of these machines. A 
silk warping machine shown has a drum 98in. in 
circumference, combined with a beaming device. 


years, 


welt. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


In his address to the members of the Manchester Asso- 
ciation of Engineers, Mr. R. Onions, M. I. Mech. E., the 
president, said that while there were more people at work 
to-day in this country than there were before the war, 
and there were many industries which were prosperous, 
the engineering, shipbuilding, iron, steel and coal industries 
were passing through the most distressing times in history. 
Orders were few and 15 per cent. of the workers were un- 
employed, with the consequence that, coupled with the 
heavy Imperial and local taxation, overhead charges were 
ever on the increase and profits were disappearing. The 
perpetual state of industrial unrest seriously undermined 
confidence between the employers and the employees, and 
the intimate relationship of all concerned in industry, 
which was necessary to enable us to * pull through,’ was 
lacking. Speaking of the high cost of production in engi- 
neering shops, Mr. Onions said that it was often stated that 
old plant must be replaced by up-to-date automatics and 
other similar machinery, but it did not follow that such a 
change would bring about our salvation; such tools might 
even be a drag on costs, nor would cheap production be 
achieved by cutting wages. It must, he said, be the experi- 
ence of many, when looking round for possible economies 
in manufacture, to find a multitude of cases in which sub- 
stantial economies could be effected, many of them requir- 
ing nothing more than the stroke of a pen, or instruction 
from the right quarter. Somehow these economies did 
not always proceed along the line of least overall cost. Each 
department of a works might be working quite well, but 
economies were usually interdependent and could not 
proceed without sympathetic assistance from various 
others. That being so, it was necessary that detail by 
detail, item by item, be dealt with by someone who had 


ELECTRICAL COMPANY, LTD., 


an ,all-round experience and sufficient authority to 
give instructions to the various departments concerned. 
That investigation could only be made thorough by the 
assistance of a good system of costing, when the production 
figures of each detail could be at once presented. 

On the subject of technical education in the engineering 
industry, Mr. Onions said that the boy who started in 
the works at from fifteen to sixteen years of age had a 
tremendous advantage over the college student. One of 
the chief advantages over the college lay in the commercial 
atmosphere of the works. It was realised at once that 
habits of discipline, punctuality and hard work were of 
first importance. Everyone in the place, from the owner 
down to the errand boy, was trying to produce profitable 
work and the spirit of competition got hold of all. Starting 
in that way the youth found for himself what was his bent. 
If he found he had the ability he could qualify in the higher 
flights of science. 








FOREIGN PATENTS. 


Avvices have recently been received in this country 
that the Italian Patent Office in future intends to print 
the specifications of all accepted Italian patent applica- 
tions. This at first sight may seem of little interest to an 
English inventor, even though he may be in the habit of 
protecting his inventions in foreign countries as well as in 
Great Britain, but on consideration it will be seen that it 
is a matter which may be of importance. 

At the present time patents are granted on applications 
filed in Italy after a comparatively small period, which 
may be as low as a few weeks. Under existing conditions, 
the effect of such early acceptance of an Italian applica- 
tion is not material, because the application is not printed. 
Under the new rules the application will be printed, and 
when printed it will form a publication which may pre- 
judice the protection of the invention in other countries. 
It is frequently found that at the time of filing an applica- 
tion in Great Britain an inventor is not decided as to the 
foreign patents which he wishes to secure. Sometimes 
patents are taken in a few countries, and then after the 
lapse of a period the inventor wishes to protect his inven- 
tion in other countries. This is frequently the case when 
the full period is taken for filing a complete specification in 
Great Britain, because after the official search, disclosing 
to the inventor a very fair idea of the state of the art, has 
been made, little time is left for filing abroad under the 
Convention. Some foreign applications are therefore 
taken, and the remainder left for a time. It has been 
customary in these cases to regard the effect of any appli- 
cation made in Italy as of practically no effect in prevent- 
ing the grant of patents in other countries on later applica- 
tions, because the specification until now has not been 
printed. The same remark applied to applications filed 
in Belgium. On the other hand, France was regarded as 
a potential source of danger because specifications are 
printed ‘comparatively soon after grant. Now Italy will 
have to be reckoned with as a country in which by publi- 
cation of the specification, the inventor may be prejudiced 
in obtaining patents, especially in those countries in which 
publication in any country of the world constitutes a 
publication which may affect the novelty of a patent 
application in the country in question. A country of this 
kind is, for example, South Africa. It will be well there- 
fore for inventors to bear in mind the proposed publica- 
tion of future Italian patents in considering the filing of 
foreign applications on their inventions. 








Tue harbour at Newhaven, used by the Southern Rail- 
way Company's Newhaven-Dieppe service, belongs to 
an independent company. Owing to the close working 
relations existing between the two companies the New- 
haven Harbour Company has proposed that it be taken 
over by the Southern Railway. 
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SUB-STATIONS 


PARK, ENGINEERS 


Supervisory Control of Automatic 
Sub-Stations. 


WE recently had an opportunity of witnessing a demor 
stration of a supervisory -controlled sub-station equipment 
which is being supplied to the City of Wellington, New 
Zealand, by Metropolitan-Vickers Electrical Company 
Ltd., Trafford Park, this being the first time that contro! 
gear of this kind has been manufactured in this country 
It should be explained at the outset that the apparatus 
involved is an automatic telephone system applied to the 
control of electrical plant and switchgear from a distant 
point, only three single telephone wires being required 
between the control room and the distant plant, irreepex 
tive of distance and number of operations. The example, 
which we were permitted to inspect, was an automatic 
rotary converter of 750 kilowatts, which was situated o1 
the floor of the works, while the .control desk was placed 














FIG. 1—CONTROL DESK IN ENGINEER'S OFFICE 


in the gallery. Fig. 1 shows the control cabinet; Fig. 2 
the supervisory control cabinet in the sub-station; Fig. 3 
the low-tension alternating-current panels, one containing 
the contactors and the other the inytruments and relays : 
Fig. 4 shows the armour-clad high-tension switchgear, with 
the motor-operated circuit breaker; and Fig. 5 is the 
high-speed direct-current circuit breaker. The test sub- 
station is shown above. 

The desk in the control office is provided with keys for 
selecting and controlling the desired devices in the sub- 
station, indicating lamps to show the condition of the 
devices, together with rotary stepper switches and relays 
for the transmission and receipt of signals to and from 
the sub-station. The relays and switches with protective 
fuses are carried on an iron frame, protected by a metal 
cover and housed in the cabinet on the left-hand side of the 
desk behind a removable panel. Access is provided to the 
rear of the supporting framework, whereby it can be easily 
removed from the cabinet, if required. On the sloping 
top of the desk are the double-way selective keys, each 
with four differently coloured lamps, labelled with the 
name of the part which they control. Each group com- 
prises two white, one red and one green lamp. The selec- 
tive keys are provided for the following purposes :—(a) 
To start up and to shut down the rotary converter; (5) 
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io close or Open the main direct current contactor and 
sistance-shunting high-speed circuit breaker; (c) to 
se or open any of the outgoing traction feeders, one key 
each feeder with its associated red and green lamps 
wing whether the corresponding contactor is closed or 
en. Lamps are also provided to indicate if the machine 
locked out. Separate from the selective keys is the 
erating key, which is quite distinctive. On the right- 
nd side of the sloping top are two keys similar in appear- 
e to the selective keys, the purpose of one being to 
ck the indications of the position of all devices indi- 
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FIG. 2—SUPERVISING CONTROL CABINET IN SUB - STATION 


ated, and the other, the alarm bell key, is to stop the 
bell ringing. It should be stated that the bell’s function is 
to warn the operator at the control office when any device 
the sub-station changes its position. Current for 
energising the apparatus and indicators is supplied at 
48 volts pressure from a set of accumulators. 

In the sub-station is the cabinet— Fig. 2—with a metal 
cover. This the relays and stepper 
switches for receiving signals to select the device to be 
operated, and similar apparatus for the transmission of 
signals to the control office, whereby the indicating lamps 


contains necessary 














FIG. 3—LOW- TENSION A.C. PANELS 


show the position of each device. The other requirements 
of the sub-station are a 48-volt battery for operating the 
supervisory apparatus; a Tungar rectifier controlled by 
a time switch for the automatic recharging of this battery ; 
and interposing relays for linking together the super- 
visory relays and the devices controlled. The control wires 
are three in number, one for sending selective signals or 
receiving indication signals, another for performing opera- 
tions, whilst the third is a common return. 

he arrangement of the apparatus is such that the move- 
ment of a single key transmits coded impulses through the 
pilot wires exactly as sent by the more complicated process 
imvolved in the operation of the dial of an automatic 





telephone. Operation of the control key causes the send- 
ing equipment to transmit signals to the appropriate 
receiving apparatus, which in turn operates suitable relays 
which energise small contactors to govern the closing cous 
or trip coils of circuit breakers, or otherwise effect the 
desired operation 

An important characteristic of these supervisory control 
systems is the provision of complete safeguards against 
improper operation. For the operation of several keys at 
one time will cause no confusion, the sending apparatus 
picking up each key in turn till all the desired signals have 
been transmitted ; or, again, should the codes be inter- 
| rupted from any cause, the sending apparatus continues to 
| repeat its code until the desired operation has been per- 




















FIG. 4—-H.T. SWITCHGEAR WITH CIRCUIT BREAKER 


formed and a confirmatory signal received, while meantime 
the white signal lamp remains alight to indicate an in- 
complete operation. 

| At the demonstration of the system which we witnessed 
| it was shown how a hot bearing in the rotary converter 
| could effect the locking out of the machine. The makers 
arranged that one of the bearing thermostat elements was 
|}immersed in oil, which was electrically heated up to 
approximately 90 deg. Cent. This caused the thermostat 

















FIG. 5—-HIGH-SPEED D.C. CIRCUIT BREAKER 


to operate and lock out the rotary, while an indication 
was received at the control desk that an attendant was 
required at the sub-station. 

Similar equipments to that above described are being 
constructed for sixteen 1250-kilowatt rotary converters 
for the Bombay, Baroda and Central Indian Railway. 








Tuat the steady development experienced during recent 
years in the Ontario mining industry is being well main- 
tained and in some sections increased, is“evidenced by 
statistics compiled for the first half of the year by the 
Ontario Department of Mines. The important gold mining 
and nickel-copper industries have reported a particularly 
flourishing condition, while the famous silver camps of 
Cobalt have more than held their former position. The 
output of non-metallic minerals has been continued 
steadily, while the recent recovery of the building industry 
has reflected a better statistical position in the production 
of clay products. During the period the total mineral 
production amounted to 41,560,355 dollars in value, as 
against 37,997,776 dollars in the first half of 1924, an 
increase of 9.4 per cent. 











Some Novel Hydro-Pneumatic 
Pumping Plants. 


In our issues of June 16th and July 7th, 1922, we gave 
illustrated descriptions of a water-lifting device called the 
Hydrautomat, which was the invention of Mr. T. G. Allen. 
This apparatus is now being exploited by Hydrautomat, 
Ltd., of Victoria Station House, London, 8.W.1, and 
various developments arising from it have been patented 
by Mr. J. O. Boving, who is managing director of the 
company. A description of these developments is given 
in what follows. 

The Hydrautomat, it will be remembered, is an interest 
ing self-acting device for using the energy of low heads of 
running water to raise liquids to high levels through the 











FIG. 1—INTERMITTENT HYDRAUTOMAT IN OPERATION 


agency of compressed air. The latest design of the original 
or intermittent hydrautomat is shown working under test 
in Fig. 1. The waterfall is about 7ft. 6in. and the apparatus 
ean lift up to 400 gallons of water per minute to a height 
of 1)ft. above the upper water level. We are informed that 
an efficiency of 55 per cent. at full load was maintained 
during tests, and that the same efficiency was still obtained 
when the output of the pump was reduced to one-third. 
The machine is of simple construction, and it is started 
and stopped by the turning of a jin. cock, while its output 
can be regulated between 40 and 400 gallons per minute 
by the adjustment of the same cock. It is self-acting, 
and may be left to itself to run continuously. 

The working principle of the latest design of mtermittent 
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FIG. 2—ARRANGEMENT OF INTERMITTENT HYDRAUTOMAT 


hydrautomat is demonstrated by Fig. 2, which shows 
diagrammatically a cross-section. The machine consists 
of two parts—the operating section and the pumping 
section. 

The operating section serves to create alternate pressure 
and partial vacuum in two operating compartments or 
tanks B and C, this alternation being effected by allowing 
water from the head race to flow alternately into them 
under the control of an operating valve A. With the valve 
in the position shown in the illustration, water is flowing 
into the compartment B, thereby creating a 
corresponding to the difference in level between the head 


pressure 





race level and the water level in the compartment, At 
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the same time, water is allowed to flow out of compart- 
ment C, thereby creating a vacuum corresponding to the 
suction brought about by the difference between the water 
level in that compartment and the tail race level. The 
two operating compartments or tanks B and C are con- 
nected to the various chambers of the pumping section by 
air pipes. The operating valve is automatically reversed 
at the end of each stroke, thereby alternating the action 
in the operating chambers. The pumping section—as 
shown in the illustration—is divided into four compart- 
ments by partitions which form seats for what are termed 
the transfer valves D, Fk, F, G and H. The lower orifices 
of these transfer valves dip down into the chambers 
respectively below them to a depth which corresponds 
to the amount of water lifted by each stroke. 

In operation, the air pipe J delivers air under pressure 
to the top of the chambers beneath transfer valves F and 
H. The pressure in these chambers forces the water 
through the valves into the chambers above. Simul- 
taneously, the vacuum in the air pipe K sucks up the water 
from the chambers below the transfer valves E and G. 
During the next stroke the action is reversed, J becoming 
the vacuum pipe and K the pressure pipe. By this method 
the water moves up in stages-through the pumping tower, 
und is ultimately discharged through the delivery pipe, 
and it can be raised to any desired level by adding more 
transfer chambers. The operating valve is worked auto- 
matically by the flow of the water. 

Another and larger plant, working on this system, which 
is for installation at a drop in a regulating sluice in one of 
the Italian irrigation canals, will lift 7.24 cubic feet per 
second to a height of 23.1ft. over the head race, the drop 
or waterfall being 16ft. This plant, we understand, gave 
1) per cent. efficiency at all outputs during tests. 


Tue Continvous HypravuromarT. 


\ water-raising plant which works on a different prin- 












































FIG. 3—ARRANGEMENT OF CONTINUOUS -HYDRAUTOMAT 


ciple altogether is illustrated diagrammatically in Fig. 3. 
It is claimed for this apparatus that as it has no moving 
part or valve in its construction, there should conse- 
quently be freedom from wear and expenditure on upkeep, 
and that it should not be liable to breakdown. The action 
may be explained as follows, with reference to the lettered 
diagram :—The apparatus is operated by the fall of water 
from the head race to the tail race. A large down pipe L 
carries a special rose or head piece M at its upper entrance, 
and water on entering this down pips draws a profusion of 
air bubbles through that head piece. The mixture or 
emulsion of air and water passes continuously down the 
pipe L, and towards the bottom the air bubbles become 
compressed. The mixture of water and air emerges all 
round the upper internal part of a separator N, where 
the water, because of the dimensions of N are greater than 
those of L, becomes stilled and can no longer hold the air 
in suspension, with the result that the air escapes and rises 
to the roof of the separator. The pit in which the plant is 
installed is full of water and in communication with the 
tail race, so that the air is compressed to a pressure corre- 
ponding to the depth of water up to the tail race. The 
compressed air thus continuously produced passes up the 
small diameter pipe O to a special air inlet or foot piece P. 
Water is led by two hollow fins into the pipe Q, which, in 
turn, leads it to the central lift pipe R. The foot piece P 
introduces air into this pipe to mix with the water, and the 
consequent mixture is sufficiently hight to rise and be con- 
tinuously delivered at the required height to a trough 8. 
A view of a plant of the kind just described is given in 
Fig. 4, which shows about 1 cubic foot a second being 
lifted. An efficiency of over 50 per cent. can, it is said, 


be obtained with the continuous hydrautomat. 
In cases in which the lift height is, say, over 30ft., the 








section. A larger plant, to lift 10 cusecs to 60ft. above the 

head race, is illustrated in Fig. 5. Init the compressed air 

produced, as described hitherto, is utilised in a number of 

lifting pipes, and the water raised by stages to the full 

height of 60ft. 
Tue Vacuum HypkautTomat. 

Fig. 6 illustrates a water-lifting device to which the 
name of the vacuum hydrautomat has been given. It 
suitable for low lifts, and is claimed to be inexpensive and 
to entail very little civil engineering work. ‘The plant 
having been primed by a simple device, flow takes place 
on the principle of the ordinary syphon. Water runs from 
the head race up the annular space a, between the outer 
pipe and an inner vertical pipe 6, and then down through 
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FIG. 4—-CONTINUOUS HYDRAUTOMAT IN OPERATION 


that inner pipe to the tail race. This latter pipe is fitted 
with a head piece c and forms a hydro-compressor down 
pipe. Instead, however, of the air being delivered under 
pressure, as in the plant just described, it is delivered at 
atmospheric pressure and released to the atmosphere in 
the tail race. The effect is to the exhaust vessel d of air, 
the central pipe working as a vacuum pump. 

There is a small two-way cock, which alternately joins 
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FIG. 5—HIGH- LIFT CONTINUOUS HYDRAUTOMAT 


pipe e to the pipes f and g. The junction e-/ being estab- 
lished, some water from chamber d runs by gravity to fill 
the chamber h. As soon as the cock has turned, this latter 
chamber is free to the atmosphere and reflux valves in it 
immediately close under the action of the suctidn in 
chamber d. The water in h then runs out into chamber j, 


required. The valves & are automatic reflux valves of 
simple kind, without hinges, and have, we gather, prove 
by experience to be quite trouble-free. The change-ov , 
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FIG. 6 -VACUUM HYDRAUTOMAT 





by a little balance. No ot! 


} air cock is worked 
| moving parts are used, and the plant, it is stated, wor 
reliably without any attendance 


water 





The Quarter’s Shipbuilding Returns. 


Lioyp’s Register shipbuilding returns for the quart: 
ended September 30th show that the tonnage under con 
struction in Great Britain and Lreland— 1,009,155 ton 

was over 84,000 tons less than at the end of June, 1925 
and about 459,000 tons less than the tonnage being built 
twelve months ago, and it should be pointed out that tly 
tonnage on which work was suspended at the emd of 
September, 1925, amounted to $1,000 tons, as compares! 
with only 37,000 tons at the end of September, 1924 
The present totals are the lowest recorded since December 
1909, and are $81,000 tons below the average tonnay 
building during the twelve months immediately precediny 
the war, i.e., 1,890,000 tons. An increase is shown in th« 
tonnage commenced during the quarter, namely, 260,551 
tons, as compared with 189,805 tons during the secon! 
quarter of 1925, but the tonnage launched during thx 
quarter under review, 225,236 tons, was 72,925 
lower than that for the previous three months. 

The total merchant tonnage being built in other count ri« 
—1,197,750 tons—is about 78,000 tons less than at thy 
end of June, 1925. The figures for the leading countrie 
abroad are:—Germany, 306,626 tons; Italy, 269,802 
tons; France, 150,220 tons; and Holland, 127,775 tons 
From one of the tables we learn that 244,002 tons were 
commenced abroad and 250,378 tons were launched, an 
increase, as compared with the previous quarter, of 11,693 
tons in the tonnage commenced, and a decrease of 44,748 
tons in the tonnage launched. 

The total world tonnage under construction— 2,206,905 
tons—shows a decrease of 162,926 tons as compared with 
the previous quarter, and is 1,239,653 tons below thx 
highest pre-war record reached on June 30th, 1913, viz.. 
3,446,558 tons. There are at the present time under con 
struction in the world twenty-one vessels of between 10,000 
and 20,000 tons each and ten of 20,000 tons and upwards. 
Twelve out of the twenty-one, and five of the larger 
vessels, are being built in Great Britain and Ireland. The 
returns show that there are at the present time forty-eight 
steamers and motor ships, each of over 1000 tons, with a 
total tonnage of 344,136 tons, under construction in the 
world for the carriage of oil in bulk. Of these tankers, 
nineteen, of 135,224 tons, are under construction in Great 
Britain and Ireland; ten, of 89,600 tons, in Germany, and 
eleven, of 65,900 tons, in Holland. 

The tonnage of vessels now being built in the world 
which are to be fitted with internal combustion engines 
amounts to 1,088,888 tons, while the tonnage of steam 
vessels under construction is 1,090,456 tons. The motor 
tonnage thus practically equals the steam tonnage. The 
tonnage of motor ships being built at the end of September 
in Great Britain and Ireland—356,480 tons—amounted 
to 55 per cent. of the steam tonnage under construction. 
In Denmark, Germany, Holland, Italy and Sweden the 
motor tonnage under construction greatly exceeds the 
steam tonnage; the combined totals for these five 
countries being 207,955 tons of steamers and 636,542 tons 
of motor ships. The world figures include 103 motor 
ships, each of between 5000 and 10,000 tons; five of 
between 10,000 and 15,000; six of between 15,000 and 
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continuous hydrautomat is made with a multiple lifting 





which acts as the delivery receptacle, and a pipe then 
loads the output of the pump to the point where it is 
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The total horse-power of the engines being built or 
being installed on board vessels at the end of September, 
1925, amounted to 1,523,405 horse-power, of which 
642,266 horse-power are being built or were built in Great 
Britain and Ireland, 193,680 horse-power in Germany, 
144,480 horse-power in Italy, 127,900 horse-power in 
France, 106,200 horse-power in Denmark, and 308,879 
horse-power in other countries. Excluding engines of less 
than 500 horss-power, the average horse-power of each 
sot of engines reaches 3039 horse-power; the average for 
reciprocating steam engines being 1739 horse-power, for 
oil engines 3742 horse-power, and for steam turbines 
9638 horse-power. 

Of the vessels under construction in the world—which 
total excludes vessels the construction of which has not 
actually been commenced and also all vessels of less than 
100 tons-—342, of 1,503,252 tons, are under the inspection 
of the Society's surveyors, with a view to classification in 
Lloyd's Register Book. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


More Hopeful Tone. 


THovucn last week's quarterly meeting of the 
Midland Iron trade did not produce a great deal of new 
business, it imparted a more hopeful tone to the market 
generaily, and left producers of iron and steel with a 
brighter view of future prospects than has prevailed of 
late. Industrialists in this district are fully prepared for 
any improvement which the autumn may initiate, and are 
anxiously scanning the trade horizon for some favourable 
development. Ironmasters who have experienced a most 
difficult time are now doing a little better, but prices are 
unremunerative, and some producers are still undecided 
as to whether it would be better to shut down until business 
assumes such proportions as to offer reasonable profits. 
Even at present prices it is said that profit could be made 
if the turnover were sufficiently great. There is no guar- 
anteeing, however, that prices will not fall further. 
Indeed, most people agree that ultimately we shall have 
to put iron and steel on the market at yet cheaper rates 
if we are to recover our export trade, which normally 
covers three-fourths of the total. On “Change in 
Birmingham to-day—-Thursday—there was little stability 
in prices, and in one or two departments the market sank 
to lower levels. There were isolated in 
which special concessions were made. Generally speaking, 
there was no disposition on the part either of buyers or 
sellers in any department to enter into long-date forward 
contracts. The policy is to buy merely for current, or 
immediately prospective, requirements, particularly as 
there is so little strength in values. The inquiries made at 
last week's quarterly meeting did not lead to so much 
business as sellers would have desired ; 
fairly substantial orders were placed and most iron and 
steel mills are a little better off 


about 


cases elsewhere 


nevertheless, some 


Staffordshire Bar Iron Situation. 


The recent reduction of 7s. 6d 
and common bars has done a little to stimulate business 
in the Staffordshire finished iron trade, but the output 
continues to be in excess of the demand. Marked bars 
continue at £14 10s., and mills are fairly employed. 
Manufacturers have had to contend with sluggish market 
conditions, but only now and then have they been up 
against an actual paucity of orders. They have been 
able to resist f prices, and the 


per ton in Crown 


the downward movement of 
bafis of £14 10s. has remained since it was reduced 10s. 
in June. Producers of Crown and nut and bolt quality 
bars have been in a different position, however, and 
their plight at the moment is very critical. They have 
for some time had to contend with keen competition from 
the Continent, but to this has now been added the opposi- 
tion of Lancashire bar mills. The anomalous position 
which price reductions in each district created a week 
ago has not lasted long. Offers of Lancashire bars in 
this district have now been made at £11 10s. for Crown 
bars and £10 10s. for common bars. This entails the 
revocation of the arrangement under which each district 
association was given the right to fix the price in its own 
area. The Lancashire people have been restive for some 
time under this restraint. They have regular trade con- 
nections in this district, and have felt that the selling prices 
laid down by the Staffordshire Association were crippling 
business. With the restricted volume of orders available, 
South Staffordshire producers can barely make ends meet 
at the prices they are quoting. But the case in the Lanca- 
shire district is different. Mills there have a large potential 
export trade which they can only secure by cutting prices 
fine. Moreover, the regular running of the plant which the 
inflow of overseas orders assures means such a saving in 
production costs that manufacturers can afford to sell at 
much lower prices than when intermittently employed, as 
is the case with Staffordshire mills. These divergent 
conditions have made it increasingly difficult to maintain 
correlation of selling prices between the districts. The 
challenge now flung down by Lancashire makers of bar 
iron places manufacturers in this district in an awkward 
position. Prices are as yet uncrystallised. Some unasso- 
ciated houses have shaded their quotations to meet those 
of their competitors, but most, at any rate, of the asso- 
ciated houses adhere firmly to the new Association bases 
of £12 for Crown bars and £11 for nut and bolt and fencing 
bars. Further developments are expected. 


Raw Iron Values. 


Pig iron values, after having steadily fallen during 
the past quarter, now appear to have settled themselves, 
and on "Change in Birmingham to-day there were evi- 
dences of firmer quotations. Consumers generally were 
content to buy no more than would suffice for present 
needs, but some of the merchants looked farther ahead, 
impressed apparently ‘by the relative steadiness of the 


market. At the heavy foundries in this neighbourhood 
employment remains irregular, and as long as the heavy 
trades are so inert reanimation of the pig iron industry 
cannot be expected. Forge qualities are being bought on a 
somewhat larger scale. Smelters would like to be assured 
that this arises from increased activity at the forges, but 
of that there ia no convincing evidence. That there should 
be any quickening of interest is*encouraging from the 
producers’ point of view, for if it is not prompted by 
immediate consumptive demand, it suggests that forgemen 
believe pig iron prices are unlikely to go much lower, while 
a very little might reverse the trend of the market. An 
atmosphere more favourable to business has been created, 
and the situation is being closely watched. An idle furnace 
is being recommissioned in the Northamptonshire district. 
Production is very limited in the Midlands, while the Black 
Country furnaces are idle, with the exception of three at 
Bilston which are producing basic, and two small cold-blast 
plants. Sellers of pig iron this week have for the most 
part been able to maintain last week's values. Derby- 
shire No. 3 foundry sold at £3 5s. to £3 6s., and forge at 
£3 2s. orthamptonshire brands made £3 Is. and £2 16s. 
respectively. 





Cheaper Furnace Coke. 


The further conversations Midland 
associated blast-furnacemen and the cokeries as to the new 
basis price for blast-furnace coke have fructified, and the 
basis has now been fixed at lls. 9d. per ton at ovens for 
the rest of the year. This is a reduction of 9d., and is 
considered satisfactory under the 


between 


quite a concession 


circumstances 


Steel. 


There is little change in the steel situation, but 
values are rather firmer. Manufacturers of small steel 
bars continue to make ineffectual efforts to get the price 
back to £8 This rate applies to very small-scale 
business, but bulk purchases can be made at £8. The war 
which is being waged for the trade in structural plates 
shows no signs of ending, and Northern firms are still 
offering ship, bridge and tank plates at £8 10s. and boiler 
plates at £11 15s., but these figures would only apply to 
very desirable specifications. Angles and joists make 
£7 10s. and tees £8 10s. Several steel works are endeavour- 
ing to get an advance of half-crown, placing their minimum 
for joists at £7 12s. 6d. Staffordshire hoops are quoted 
£10 10s. at works. Constructional engineers continue to 
get large numbers of inquiries, and, though individual 
undertakings are not weighty, the aggregate is sufficient 
to ensure reasonable activity at the local yards for some 
months to come. The engineers are insisting on somewhat 
higher prices than those accepted during the past few 
months. The steel works are finding keen com- 
petition from the re-rolling mills, especially in this district. 
Prices are keenly cut, largely with the aid of foreign steel, 
purchased in considerable tonnages. Bars are being sold 
locally at £8 and steel tube strip at £8 5s. to £8 10s., with 
other descriptions in proportion. Mild steel billets remain 
at £6 10s., against the Belgian price of £5 6s. Foreign 
joists are quoted at £5 4s., f.o.b. Antwerp, or £6 10s. here. 


5s. 


large 


Galvanised Sheets. 


The demand for galvanised sheets continues 
unabated, and most of the mills are booked up six to eight 
weeks ahead, aubstantial orders having been received from 
India, as well from South America and Australia. 
Galvanised corrugated sheets of 24 gauge are at a minimum 
of £16 5s. Some mills are stated to be standing out for 
£16 7s. 6d. The tin-plate market is very steady. A 
certain amount of stringency has developed with regard 
to the more widely sought sizes of wasters. Primes are 
quoted 19s. 6d. and in some cases 19s. 9d. basis 


as 


Steel Scrap. 


Steel scrap is rather firmer, some merchants 
having been able to obtain slight advances on the basis 


of £3 5s. delivered in South Wales. 


Coventry Engineering. 


The trade position in Coventry continues very 
satisfactory, the prosperity of the motor industry reacting 
favourably on the city generally. Large extensions have 
been made recently to some of the big motor works, and 
important contracts in this connection are still in hand. 
The radio apparatus manufacturers are now busily 
engaged on their winter programmes, and contracts for 
telephone equipment are other welcome adjuncts to local 
spheres of industrial activity 


Unemployment. 


Unemployment in the Midlands continues to 
decrease in a most satisfactory manner, and suggests that 
at last trade is moving forward. Industrialists are more 
sanguine as to future prospects, and the unemployment 
figures are quoted as a sign of progress. In my last letter 
I recorded a decrease of 3494, and in the one previous a 
fall in the number of workless of 6863 persons. This week 
the decrease has been even more substantial, amounting 
to 9150. A total reduction in three weeks of 19,507 is 
considered a very healthy sign, and further absorption 
of labour into industry in this area is anticipated. The 
present total of unemployed in the area is 140,031, to 
which Birmingham area contributes 25,123. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


General Outlook. 


THE general condition of the iron and metal 
markets here is still very unsatisfactory, although the non- 
ferrous metals are in a much better condition than iron 
and steel. For one reason the prices of copper and its 








alloys are, and have been for years, at or near the bottom, 











whereas it is not at all so certain that iron and steel have 
reached that safe position where a fall is no longer to be 


dreaded. The state of trade is very doubtful, and any 
probability of a general revival this year seems to be out 
of the question. So far as Manchester is concerned, how- 
ever, there is some hope for all her industries in the fact 
that a plentiful supply of raw cotton is practically secured 
for next season. If this results—as some people say it will 

in full-time working in the mills and weaving sheds, 
the effect on Manchester trade, and especially on the engi- 
neering branch, may be very considerable, for Manchester 
ean only be prosperous when the cotton trade is pros- 
perous. 


Metals. 


The price of copper took a slight turn for the 
better again at the end of last week, and in America the 
market has a firmer appearance ; but it would be rash to 
assume that the improvement is at all likely to be per 
manent in the absence of any sign that European con 
sumption is growing larger. For a very long time move 
ments in copper prices have been confined within very 
narrow limits, and so far as one can see the time is not yet 
come when these limits are likely to be exceeded. Some 
people point to the steadiness of prices during the recent 
period of contracted demand, and argue that this is a very 
good sign, and so no doubt it would be if copper prices 
were high enough to admit of any serious fall; but at 
present one cannot see that there is any room for a price 
movement except in an upward direction, and hence 
steadiness at bottom prices is not a very good argument of 
strength. Of course, it has to be remembered that copper 
producers are not turning out nearly so much metal as 
they might make if they chose; and also it is true that 
a good many producers can obtain a big profit on their 
output even at the present low level of prices. In this 
respect the copper industry is something like the steel 
industry, in that there is a latent productive power which 
may come into operation whenever there is any expansion 
in the demand: In the prices for manufactured copper 
and brass there has been little change. Strong sheets were 
reduced by £1 per ton, but have since been advanced 
again by a like amount. The alteration did not extend to 
brass and copper tubes. In the scrap metal market here 
dealers still offer only very low prices for ordinary gun-metal 
scrap, and where this can be used by engineers it is evidently 
a very cheap material. For heavy yellow brass scrap 
dealers are offering rather more, owing probably to the 
firmness of spelter. The position of tin seems to be getting 
gradually stronger here, and those who foretold high prices 
before the end of the year are more confident than ever 
The outlook at present is undoubtedly favourable. Th« 
visible supplies of metal are smaller, and although prices 
are getting high enough to stimulate production, one 
cannot see that much is being done yet in that direction. 


Lead and spelter have both been very good markets. In 
Manchester English lead has been very dear, and con- 
sumers are inclined to seek for lots of scrap metal. For 


these some dealers are paying up to £36 10s. per ton 


Pig Iron. 


The demand here for foundry iron is fairly steady, 
but is mainly confined to small lots. The consumers are 
very far from believing that the bottom prices have yet 
heen reached, and hence they buy sparingly and for prompt 
delivery. One does not hear that the foundry trade in the 
district is any more active; but some textile engineers 
are busier, and this should help the consumption of pig 
iron. The market for No. 3 foundry iron seems rather 
irregular, and there are reports of lower prices, but, as a 
rule, sellers of Derbyshire ask 74s. for Manchester delivery, 
and sellers of Lincolnshire 7 Probably a little less 
is taken occasionally, but one does not hear of Derbyshire 
at a price corresponding to that reported from the Birming 
ham district. In that district, of course, the cheaper 
Northamptonshire foundry iron competes more easily 
Here it is hampered by a railway rate of 12s. 8d. per ton 
The further weakness in the Cleveland market tends to 
confirm the opinion of consumers here that eventually 
the Midland irons will be sold in Manchester at 70s. ; but 
furnace owners maintain that this is impossible, and that 
they have already given away all the advantage to be 
gained by cheaper coke. Unless there is a revival in de- 
mand, however, it seems almost certain that the market 
will sag. The demand for Scotch iron here is only very 
moderate, and in spite of the fact that the output is only 
small the price has been easier. There was some inquiry 
recently, but buyers are reluctant to pay 95s. when the 
price of common iron is only about 73s. 6d., and selling 
agents are not allowed yet to take less than 95s. The 
trouble is that the railway rate to Manchester is too heavy 
a burden, and there is an attempt being made to get the 
railway companies to modify it. Cleveland iron is also 
kept out cf this market by the excessive carriage. 


2 
os. 


Steel. 


The market for finished steel does not show any 
movement, and with the exception of sheets, there is but 
little business passing. Nominally joists and angles are 
at £7 15s. delivered here, and plates at £8 10s. Flat bar 
steel may also be bought at the latter price. One does not 
know yet if the re-starting of the Barrow steel works will 
increase the competititon for orders in the Manchester 
district, but competition is keen enough already without 
the arrival of any more sellers. Lancashire finished iron 
is not easy to sell at the reduced prices, and it is fairly 
clear that the difference between Lancashire bar iron and 
foreign makes is far too great. The fact also that steel bars 
can be bought at £3 per ton less than iron bars is a terrible 
handicap against the local forges. ° 


Scrap. 


The actual position in the scrap market is much 
as it was, but the fact that Sheffield consumers are now 
offering only 57s. 6d. per ton delivered for heavy steel 
melting scrap makes dealers here rather doubtful about 
giving the old prices for delivery on trucks in Lancashire. 
So far from 47s. 6d. to 50s. on trucks has been the buying 
price, but if Sheffield will pay only 57s. 6d. dealers can no 
longer pay 50s. here. Heavy wrought scrap is fairly steady 
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at 65s. per ton delivered to the forges, but the feeling in 
cast serap is weaker, and dealers begin to fear that if 
foundry pig does fall to 70s., ordinary good cast scrap will 
have to be sold at a lower price. 


BARROAV-IN-FURNESS, 
Hematite. 


There is still no improvement to note in the 
North-West Coast pig iron trade. Three more furnaces 
have been put into blast since last week, two at Barrow 
and one at Cleator Moor, but the reason for the starting 
up of the two at Barrow is that stocks have been exhausted 
and the requirements of the steel works have to be met. 
\s regards Cleator Moor it simply means that stocks are 
down. Trade has made no move for the better as yet, 
and such orders as are being booked are to supply the 
immediate needs only of customers and those needs at the 
moment are not heavy. Trade is mostly with the Midlands 
and Scotland. The continental trade can scarcely be 
said to exist, and as regards America the prospects are not 
good. American orders are spasmodic. The trouble with 
the lower grade men has practically been settled. The 
ascertainment placed them below two pounds per week, 
but it is understood that that will be made the minimum 
figure 


Iron Ore. 


The iron ore trade continues to be dull, but the 
fact that three more furnaces are in blast will affect some 
of the mines which have been practically idle of late. There 
is more activity in the Cumberland district than in Furness 
Foreign ore is arriving in restricted quantities, 


at present. 
the 


but here again there will be a little more trade in 
future. 


Steel. 


The steel trade is quiet and the amount of orders 
available is not great. Barrow starts its rail mill next week, 
but it is not possible to say how long a run it will have. 
Fresh orders will be necessary if the run is to last any 
length of time. At Workington the rail mills are still 
employed, but the orders held will not carry them far. 
The hoop and small section mills at Barrow are better 
situated for orders and are working regularly and are likely 
to continue so. 








SHEFFIELD. 
(From our own Correspondent.) 
No Revival in Heavy Steel. 


Tse demand for steel in the country shows no 
improvement, and the condition of those heavy branches 
of the Sheffield and district trade which produce steel in a 
semi-finished state remains very unsatisfactory. In spite 
of easing of prices, consumers will not be tempted into 
ordering for stock, but content themselves with buying 
just such quantities as they require for immediate use, 
and there are few inquiries of any importance. The con- 
sequence is that the production of basic steel, although 
on such a small scale, is still more than sufficient to meet 
requirements. The acid steel departments are faring 
somewhat better, and show a little improvement on which 
some authorities are inclined to base hopes of future 
progress. With a few notable exceptions, there is little 
to be made out of rolling mill operations. 


Railway Supplies. 


The departments which cater for the railway 
companies by producing axles, tires, springs and buffers 
are still carrying out a fair amount of work, but are not 
so busy as they have been. Especially is this the case so 
far as axles and tires are concerned, for which the month 
of October has not opened well. The plants generally have 
not been employed to anything like their full capacity 
during the year. The specifications from the British 
companies have been reduced, while those from South 
America and India have shown little expansion. The 
building of wagons for private owners is almost at a stand- 
still. George Turton, Platts and Co., Ltd., who make 

‘railway springs and buffers, have just issued their report, 
which shows that they have enjoyed a good year. Both 
their works have been well employed. The directors 
state that “the continued progress made by the new 
Meadow Hall works is extremely gratifying, and the new 
processes for the manufacture of weldless forged steel 
buffers are entirely successful. These buffers are rapidly 
being adopted on many railways, while the reports on the 
results actually achieved are highly satisfactory.” 


Other Steel Departments. 


A rather better state of things is reported at the 
steel forges, while the foundries continue to book useful 
orders from the engineering trades. In the lighter branches 
mixed conditions are to be found. The depression in 
crucible steels has been somewhat relieved, and is not so 
acute as it was a month ago. The output of files and tools 
during the past three months has been larger than in the 
corresponding period of last year, thanks in great measure 
to the Russian orders which have been reported from time 
totime. That country and other export markets are taking 
good quantities of agricultural knives, and there is a good 
demand for many kinds of machine knives. Mechanics’ 
small tools are also yielding a valuable amount of business, 
but competition from Birmingham and Germany keeps 
prices down low level. The automobile and cycle 
trades continue to send in large orders for Sheffield 
material, and the branches supplying the necessary parts 
are among the busiest in the city. At Birmingham on 
Monday it was announced that the Moss Gear Company 
had secured an order for a great number of sets of driving 

vars and shafts for light cars. The total value of the order 
is understood to exceed £300,000. Part of the nickel 
chrome steel required will be obtained from Sheffield. 


to a 


Improvement in Cutlery. 


The Christmas season trade is responsible for an 
improvement in the cutlery and plate industries, which are 





now enjoying greater activity than at any previous period 
of this year. The volume of business is, however, less than 
that of October last year, while prices remain low. The 
improvement, moreover, is not general, as many firms 
state that they are booking little or nothing in respect of 
Christmas trade. There is a very large output of stainless 
steel knives, while spoons and forks are in considerably 
better demand than they were during the slack times of 
the summer. A good request is being experienced for 
high-class pen and pocket knives, and some firms which 
specialise in these lines are fully employed, while in a few 
cases overtime is being worked. There are rather more 
orders for high-class silverware. The weak branches are 
those concerned with scissors and ordinary razors. Ger- 
man competition in these articles is extremely severe, 
and great quantities which are imported into this country 
are valued et less than the mere cost of labour in Sheffield. 


Large Order for Steel Houses. 


A very large scheme for the building of steel 
houses is to be carried out by the Nottingham Corpora- 
tion, which has decided to erect a new village at Wollaton 
Park, just outside the city. Subject to the approval of 
the Ministry of Health, the Corporation has accepted the 
tender of J. Booth and Sons, structural engineers, of Bolton, 
for 1000 steel-framed bungalows. They are to be built on 
the “ Crane "’ system, which was devised by Mr. Crane, 
the chairman of the Housing Committee, in conjunction 
with Mr. T. W. Gordon, the city engineer, and Mr. T. C. 
Howitt, the city architect. Many of the details of the 
type of construction were worked out by Messrs. Booth, 
and they built the demonstration pair of bungalows in the 
short space of eleven working days. The walls are of 
concrete blocks, and the roofs are covered with russet 
brown pantiles. Each of the bungalows contains a large 
living-room, three bedrooms, bathroom, working scullery, 
larder and coal house. The total cost of the scheme, ex- 
cluding land and main drainage, is to be just under 
£500,000. 


The New Master Cutler. 


Mr. Thomas R. Ellin, the new Master Cutler of 
Sheffield, whose installation took place last week, belongs 
to a family which has rendered long service to the Cutlers’ 
Company, members of it having been Masters in four 
successive generations. The family has been associated 
with the cutlery industry since 1784, but the new Master, 
although he learnt the craft of a spring knife maker, had 
a stronger taste for engineering, and nearly forty years ago 
he started for himself a business which has become very 
successful. He is a tool manufacturer, making hand tools 
of various classes, including those used by plumbers, 
mechanics, gas fitters, engineers and carpenters. The 
Cutlers’ Feast will be held on October 21st, when the 
chief guest will be Sir William Joynson-Hicks, Home 
Secretary. 


Sheffield Station Improvement. 


Extensive alterations are being carried out by 
the London and North-Eastern Railway Company at its 
Darnall Station, Sheffield. The three existing double lines 
are being supplemented by a new track, so that a pair of 
lines on either side of the station may be devoted entirely 
to mineral and goods traffic. A central island platform is 
being constructed to replace the previous two platforms, 
and the bridge by which passengers have hitherto crossed 
the line is to be removed and a subway made in its stead. 
The booking offices on the platform have been demolished, 
and a new block of buildings erected at the entrance to 
the station. The cost of the work is £36,000, and it is 
expected that the work will be completed by about 
February next. 


Tramway Schemes. 


The question of tramcars or railless traction for 
Chesterfield is a matter of keen debate in the town. As 
already reported, the Council some time ago decided to 
substitute the railless system for the present cars, and it 
now appears that it does not require sanction for this 
alteration, as it already possesses the necessary parlia- 
mentary powers. There are many opponents of the change, 
however, and their strength was shown at the Council 
meeting last week, when a proposal to run trackless trolley 
vehicles over new routes was brought forward. It was 
opposed on the ground that the streets were already con- 
gested, and, although the resolution was carried, it did not 
receive the two-thirds majority which is required by the 
Ministry of Transport before a provisional order can be 
issued. At Rotherham, the Council has decided upon a 
scheme for providing a central tramway terminus in 
College-street, together with the necessary shelters. This 
undertaking will involve street-widening works, and the 
estimated cost is £24,000. The City Council of Leeds is in 
the market for tenders for the construction of 200 new 
tramecars, the total cost of which will be about half a 
million sterling. The Tramways Committee will build 
fifty of the bodies in its own workshops, and the other 
150 will be let out by contract. The cars are to be of the 
most up-to-date design, and are to have a length of 32ft., 
providing greater seating accommodation than the old 
vehicles. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


Big American Order for Cleveland Iron. 


Tur placing of a substantial American order for 
special low phosphorus foundry iron with a Cleveland firm 
of producers has excited considerable interest in North-of 
England trade circles this week, and the fact that more 
business is coming in from other quarters indicates that the 
iron trade is entering upon a brighterera. The order, which 
is stated to be in the neighbourhood of 40,000 tons, is the 
biggest secured by this district for many years past, and 
it will involve the restarting of another ironworks. There 
are twelve blast-furnaces in this district producing Cleve- 
land pig iron, but the output available for the open market 





is no more than the equivalent of four blast-furnaces 
work. Thus sales of any magnitude will reduce to very 
narrow limits the surplus of iron available for the open 
market. The fact that America is once more becoming a 
big customer is welcomed by Cleveland makers. In 1922 
the United States was Cleveland’s best customer for pig 
iron with 148,359 tons, but since then her requirements 
from this area have fallen considerably, and last year only 
20,170 tons were shipped across the Atlantic. In the early 
months of this year a number of orders were secured, and 
up to the end of last month nearly 20,000 tons had been 
shipped. 


Cleveland Iron Trade. 


The American order, together with a good dea! 
of business from other quarters, has had a steadying influ 
ence upon the Cleveland pig iron market. The possibility 
of further business with the United States is by no means 
remote, and negotiations are proceeding which may 
speedily mature. The persistent downward trend of 
prices has been arrested, and buyers are acquiring the 
necessary confidence to place orders without the constant 
fear of having bought too soon. Even yet some are pro 
ceeding with caution, but there is a good deal more inquiry 
and although in some quarters consumers are inclined to 
haggle over prices, a fair volume of business is passing 
The quotation for No. 3 G.M.B. Cleveland pig iron i 
steady at 66s. 6d. per ton, No. 1 being 69s. 6d., No. 4 
foundry 65s. 6d., and No. 4 forge 65s. 


Hematite Pig Iron. 


There has also been a marked improvement in the 
hematite pig iron trade. A number of fairly substantia! 
orders have been booked by East Coast makers, both for 
home consumption and for export. Of course, there aré 
still fairly large stocks, but there is now a prospect of thes 
being substantially reduced, and makers have advanced 
quotations to the extent of 6d. per ton. Even so, buyers 
have not been scared off, and sales are reported at 74s. 6d 
per ton for mixed numbers and 75s. for No. 1. 


Ironmaking Materials. 


The foreign ore trade is still in a lifeless con 
dition. Consumers appear to be well covered under running 
contracts, and take little interest in the market position 
Sellers, however, are still firm with their quotations, and 
nothing below 20s. per ton is named for best Rubio ore, 
c.i.f. Tees. There is a better export demand for fuel, but 
no more than 18s. per ton is now obtainable for good 
Durham furnace coke delivered at the works 


Blast-furnacemen’s Wages Unchanged. 


At a joint conference of Cleveland ironmasters 
and blast-furnacemen’s representatives at Middlesbrough 
on Wednesday an agreement was reached which has the 
effect of leaving the district percentage rate of wages 
unaltered for the fourth quarter of the year. Under the 
recent ascertainment of pig iron prices, which governs the 
men’s wages, the ironmasters were entitled to a reduction. 


Manufactured Iron and Steel. 


There seems to be a little more inquiry for manu 
factured iron and steel, but buyers have clearly been 
waiting for price concessions, and the reductions made this 
week for various classes of material should help to stimu 
late the market. Common iron bars have been reduced 
by 7s. 6d. per ton, iron rivets 15s., steel rivets 10s., billets 
from 10s. to 17s. 6d., and steel rails are down 10s. per ton. 
Revised selling prices are as follows :—-Common iron bars, 
£11 5s. per ton; heavy steel rails, £8; hard billets, 
£8 2s. 6d.; medium billets, £7 10s.; soft billets, £7 5s.; 
iron rivets, £12 15s.; and steel billets, £12 10s 


The Coal Trade. 


Fairly active conditions prevail in the Northern 
coal trade. There is a good all-round inquiry and the 
majority of fitters are now well booked and stemmed for 
this month, and for any surplus hold firmly and offer 
sparingly for next month and December deliveries. Prices 
are steady. It is recognised that any further enhancement 
in values would probably tend to make the foreign cus 
tomer look elsewhere, and merchants are rather concerned 
less this should take place. In the meantime, the current 
range is attractive to consumers abroad, and more business 
would have been completed but for the shortage of prompt 
tonnage. It is an interesting position, because some pro 
ducers have sold up to next March, believing that prices 
will keep steady rather than move up appreciably. More 
collieries are opening out to the full limit, after having 
been partially employed since the introduction of the sub- 
vention scheme. Best Northumberland steam coals are 
scarce for this month at a minimum of 15s. 6d. per ton, 
and for early November buyers have difficulty in forcing 
any concessions. There is also a better demand for gas 
coals, and best Durham qualities range firm from ls. 6d. 
to 16s. 9d. per ton. The keen pressure for gas coke is 
steadily forcing values upwards, and for early deliveries up 
to 21s. is indicated, while for next month 20s. is asked. 
Other qualities of coke are steady in price. 


Mineowners’ Generous Concession. 


The Cleveland ironstone mineowners 
generous concession to the workers when the wages ques- 
tion was under consideration this week. The ascertained 
price of Cleveland pig iron showed a fall from 76s. 5.21d. 
to 71s. 4.11d. per ton, a difference of 5s. 10d. In normal 
circumstances the decline in price would have enabled the 
mineowners to reduce wages by the equivalent of 6.3 per 
cent. on the base rates. At a previous settlement, how- 
ever, the mineowners had foregone a reduction in con- 
sideration of the hardships under which the men and their 
families were living as a consequence of the depressed con- 
dition of the industry. Had the mineowners this week 
insisted upon wages being governed strictly according to 
the sliding scale arrangement, they would have been 
entitled, on the ascertained price for the quarter, to lower 
the wages by 11.4 per cent. They, however, agreed to 
forego any reduction whatever. “Wages in the industry 
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will thus unaltered for the next three months 
Including the 5 per cent. usually allowed by the mine- 
owners, the wages now stand 16.3 per cent. above the 
standard 


remain 








SCOTLAND. 
(From our own Correspondent.) 
Unchanged Conditions. 


THE past week has not been productive of fresh 
features, and the general outlook continues most unsatis- 
factory. With few exceptions factories and workshops 
are working on short time, and there is no indication of 
an early improvement. Prices of steel and iron commodi- 
ties are weakening, and this may result in increased demands 
for various descriptions of material. The continued under- 
current of unrest with regard to future labour action has 
a strong influence on business, neither buyers nor sellers 
being disposed to commit themselves even when transac 
tions might appear tolerably safe. 


Pig Iron. 
While 


for pig iron for early home delivery, any increase is more 
than counterbalanced by the lack of forward buying on 
either home or export account. Prices continue to weaken 
Numerous offerings of continental material are reported, 
but very little actual business is mentioned 


there has been a slightly better demand 


Steel. 


Steel makers are not yet In @ position to report 
progress. Day-to-day specifications dealing with immediate 
requirements are the rule, and are sufficient evidence of 
the trend of business Orders for plates are particularly 
scarce, and difficulty is experienced in keeping the mills in 
operation. Shipbuilding orders in general are at the lowest 
ebb. It has been reported that one or two good orders 
for steel material for forward delivery have been placed. 


Steel Sheets. 


\ffairs in the steel sheet department are com 
paratively Export buying continues 
sound lines in respect to light gauges. Home demands 
Heavy gauges are not 


satisfactory on 
could stand some improvement 
much in evidence 


Bar Iron. 


The scarcity of new business in bar iron is still 
pronounced. The home price has been reduced by 7s. 6d. 
per ton, and makers are hopeful that the turnover will be 
stimulated accordingly. The re-rolled steel branch of this 
industry only maintains a certain measure of activity by 
the concession of particularly keen prices 


Coal. 


The market for Scotch coal has neither improved 
nor weakened during the past week. The export depart 
ment is chiefly concerned with moderate prompt orders, 
which are still rather difficult to secure. Forward transac 
tions are rarely mentioned owing to the obscure labour 
outlook. The home market is largely influenced by the 
depressed industrial conditions and the mildness of the 
weather. So far as shipping demands are concerned, there 
is no slackening in the call for washed treble and double 
These qualities are firm in price, especially in Fife- 
shire. Single nuts are improving. Activities in round 
fuels are chiefly in first grades of Lanarkshire splints 
and ells and steams in Fifeshire and the Lothians. Lanark- 
shire steams and navigations are weak, and second grades 
of most fuels are difficult to dispose of. A fair number of 
cargoes have gone from East of Scotland ports to near 
destinations, but in many the tonnage was com- 
paratively small. Coastwise traffic was responsible for a 
considerable portion of the clearances, which amounted 
to 254,522 tons, against 262,605 tons in the preceding week 
and 284,340 tons in the same week last year. Compared 
with the same period in 1924, Scottish shipments to date 
show a decrease of 1,195,129 tons 





nuts. 


cases 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Conditions. 


THERE has been alteration in the general 
conditions prevailing in the steam coal industry during the 
past week, and business continues on a very limited scale, 
with competition exceedingly keen for the comparatively 
few orders of a definite character which come on the 
market. There is not only sharp competition among 
exporters on this side, but there is evidence from all 
quavters of serious cutting in on the part of German and 
French producers, not only for steam and anthracite coals, 
but also for patent fuels. South Wales steam coal collieries 
are still meeting with great difficulty in maintaining regular 
working, which is shown by the fact that this week was 
started with no less than thirty idle loading appliances 
at the various docks, which means that there is not the 
ready outlet for coals that is desired or necessary for the 
trade. Prompt tonnage is undoubtedly scarce, with the 
result that a number of the exporters who hold orders are 
tinable to work them off as quickly as they wish, whilst 
for most directions rates of freight are against them, com- 
pared with the values they based upon when they took the 
business. It is reported that business for 20,000 tons has 
been placed for dry coals for Greece, and there are a few 
inquiries in the market for supplies for coal for South 
American destinations. as well as anthracite and semi- 
anthracitic qualities for the Northern Range ports of 
America. The Algerian State Railways are also in the 
market for about 50,000 tons of patent fuel for delivery 


no 


months of next year, and no doubt there will be keen 
competition for this business between South Wales and 
French makers. 


Coalfield Items. 


The workmen and officials at a colliery in the 
| Liynfi Valley belonging to the North’s Navigation Com. 
pany have received a fortnight’s notices to terminate 
their contracts. This is due to the depression in trade, 
and was not altogether unexpected, as work at this colliery 
has been very irregular for some time past. There was a 
further conference this week for the purpose of endeavour- 
ing to arrive at an agreement for the resumption of work 
at the Clydach Vale pits when discussion took place mainly 
upon the various rates and conditions in operation at the 
other collieries in that district. A further adjournment 
has again taken place to enable the workmen's representa- 
tives to verify certain figures which were submitted to 
them and to arrange for them to place the position before 
& mass meeting of the miners concerned. There appears 
to be a certain amount of dissension in the ranks of the 
workmen themselves. During the time that the pits in 
question have been closed, a number of the men—about 
1000—have found employment at neighbouring collieries. 
They have been refused admittance to meetings of the 
Cambrian workmen held to consider the question of 
acceptance or otherwise of the owners’ terms for the re- 
opening of the pits the ground that they are now 
officially members only of the lodges of the collieries at 
which they are employed. These men still live at Clydach 
Vale, and, of course. working at other pits means extra 
travelling expense and inconvenience, and consequently 
they are somewhat more anxious to resume work at the 
Clydach Vale pits if there is a prospect of them being re- 
opened. They naturally claim that they are as vitally 
interested in the negotiations now on foot as those men 
who are actually unemployed. It is assumed that most 
of them would be in favour of acceptance of lower rates 
at Clydach Vale rather than continue working at neigh- 
bouring pits, which entails extra expense to them. It 
possible therefore that on a technical disqualification 
they will be debarred from taking part in a ballot for or 
against acceptance of terms put forward by the manage- 
ment. 


on 


is 


Coal Trimmers’ Proposals. 


The earnings of the coal trimmers are pooled, but 
in view of the considerably reduced shipments of coal at 
local ports, it follows that the remuneration of the work- 
men has suffered to a fairly substantial extent during the 
past year or more. There is no doubt that many of these 
workmen sigh for the days of old, when trimmers belonged 
to private gangs, and were employed direct by the various 
colliery undertakings and incidentally drew the whole of 
the money they Nowadays their earnings are 
pooled and there is a big difference. Undoubtedly, this 
accounts for the proposal put before the Cardiff, Penarth 
and Barry Coal Trimmers’ Union that the number of the 
men should be reduced in view of the slump in trade. 
According to the President of the Union, the proposal 
“manates from only a small section of the workmen, and 
he describes the proposal to put off 300 or 400 workmen 
as nothing short of criminal, as it would require action 
affecting that number of men to affect appreciably the 
earnings of the workmen who would be retained 


earned 


Tia-plate Trade. 


The conditions in the tin-plate industry have 
improved and works are full up for the next two or three 
months. The question of an alteration in the present 
sliding scale met hod of payment was discussed at a delegate 
meeting of the workmen's side of the Joint Tin plate 
Industrial Council at Swansea on Tuesday, when a sub- 
committee's report was received. The proposed scheme is, 
however, incomplete and there will have to be further 
meetings before it can be ready for presentation to the 
Joint Industrial Council 


Dry Dock Strike Over. 


A settlement having been arrived at, it 
arranged that the 400 men employed by the Barry Graving 
Dock and Engineering Company, Ltd., should resume 
work on Thursday. These men came out on strike last 
week as a protest against the dismissal by the manage- 
ment of a number of men and officials. 


Was 


Milling Strike 

The strike at the flour mills at Cardiff and Barry 
continues. In the case of Barry fifty men who had received 
notices were informed last week that as the period of 
temporary depression had passed, they could report 
themselves for duty, but the men were advised by their 
union official not to do so, and therefore they are still 
idle. One development, however, has taken place at 
Cardiff, and that is that between thirty and forty employees 
in the grain department of Messrs. Spillers have resumed 
work, which looks rather as if this may be the first step 
towards the ending of the dispute. 


Dock Movement Privileges. 


Some time ago the Newport Corporation and 
other bodies made a request to the Great Western Railway 
Company that Newport should be able to participate in 
the privileges granted to Cardiff, Barry and Penarth that 
vessels should be permitted to move from one dock to 
another without incurring fresh dock dues. The Great 
Western Company has now replied that it cannot comply 
with the request of Newport, as to do so would mean 
bringing in also Swansea and Port Talbot. 


Current Business. 


Values of steam coals have undergone no material 
alteration this week. There is naturally a good deal of 
irregularity in prices in view of the comparatively poor 


demand for coals for prompt shipment. Smalls are 
relatively easier than large qualities. Anthracite coals 
continue firm, especially sized descriptions, as most 





during the last month of this year, and the first three 





collieries are very fully committed for the next few weeks. 





LAUNCHES AND TRIAL TRIPs. 


LARCHBANK, twin-screw motor vessel ; built by Harland and 
Wolff, Ltd., to the order of Andrew Weir and Co. ; dimensions. 
434ft. by 53ft. 9in. by 37ft. ; 5300 gross tonnage. Engines— 
Harland-B. and W. six-cylinder motors; constructed by the 
builders ; trial trip, October Ist 


and Co., Ltd.., 
; dimensions, 


TRESILLIAN, steamer ; built by William Gray 
to the order of the Hain Steamship Company, Ltd 
412ft. Gin. by 53ft. by 28ft. llin. Fingines, triple-expansion, 
27in., 44in., 73in. diameter by 48in. stroke ; pressure, 180 Ib. ; 
constructed by the builders ; trial trip, October 2nd. 


Soion, steafner ; built by William Gray and Co., Lid., to the 
order of Compagnie de Navigation d’Orbigny, Paris ; dimensions, 
412ft. Gin. by 53ft. by 27ft. 6in., 8100 tons deadweight. Engines, 
triple-expansion, 26in., 43in., 7lin. diameter by 48in. stroke 
pressure, 180 Ib. ; constructed by the builders ; trial trip, October 
3rd. 


SIRDHANA, passenger and cargo steamer; built by 
Hunter and Wigham Richardson, Ltd., to the order of the British 





Swan, 


India Steam Navigation Company, Ltd. ; dimensions, 450ft. by 
57ft. 9in. by 36ft. 6in., 9500 tons deadweight Engines, twin 
screw, triple-expansion, steam; constructed by the builders; 
jaunch, October 5th. ' 

MAXIMINA, twin-screw tanker; built by the Rotterdamsche 
Droogdok Maatschappij, to the order of the Curacaosche 
Scheepoaart Maatschappij ; dimensions, 305ft. by 50ft. beam 


2698 gross tonnage. Engines, two triple-expansion ; constructed 


by the builders ; trial trip, October 6th. 
Sun XV., screw tug ; 
neering Company, Ltd., to the order of Mr. W 


built by Earle’s Shipbuilding and Engi 


H. J. Alexander 


dimensions, 100ft. by 25ft. 6in. by 12tt. 8in. Engines, triple 
expansion, 15}in., 24in. and 40in. diameter by 27in. stroke, 
pressure 180 1b.; constructed by the builders launch, October 
6th. 

CARIBOA, steamer; built by New Waterway Shipbuilding 


Company, Schiedam, to the order of the Newfoundland Govern 


ment ; dimensions, 265ft. by 41ft. by 25ft. 6in.; to carry 1300 
tons. Engines, four-crank triple-expansion constructed by 
the builders ; trial trip, October 7th 

TAMAHINE, twin-screw passenger steamer; built by Swan 


Richardson, Ltd., to the order of the Union 


LAd.; 275it 


Hunter and Wigham 


Steamship Company of New Zealand dimensions 


by 40ft. Engines, two sets of four-crank triple-expansion 
pressure 190 Ib.; constructed by the builders ; trial trip, October 
7th. 

MALABAR, motor ship; built by Barclay, Curle and Co 
Ltd., to the order of Burns, Philp and Co., Ltd.; dimensions 
360ft. by 48ft. 6in. by 25ft. 3in.; 4500 gross tonnage. Engines, 
B. and W. type Diesel, four-stroke single-acting principl 
constructed by J. G. Kincaid and Co., Ltd.; trial trip, October 
9th. 

Vepic, twin-screw passenger liner built by Harland and 
Wolff, Ltd., to the order of the White Star Line; dimensions 
480ft. Tin. by 58ft. 4in. by 34ft 9300 gross tonnage. Engines, 


pressure 190 Ib.; 
October 9th 


two sets of single reduction geared turbines, 
constructed by the builders ; handed to owners, 








CATALOGUES. 


DavipsoN anv Co., Ltd., Belfast.—Catalogue No. 18, entitled 


Mechanical Draught for Boilers 

Ferrantt, Ltd., Hollinwood, Lancashire Pamphlet TA 154/1 

describing various giant transformers 
Georce Euison, Perry Barr, Booklet, 


Birmingham 
entitled “* Starting and Protecting Electri " 


Motors. 

Ltd., Nottingham.-—Monthly 

Vac-Lroner *’ Decoudon. 
Hexry Pootey anp Sow, Ltd., John Bright-street, Bir 

mingham.—Catalogue 1825, containing particulars of weighing 


Mantove, ALuioTrT anp Co., 


wall calendar, illustrating the 


machinery 

AuLEeEN-LiversipeGe, Ltd., Victoria Station House, 8.W. 1. 
Several brochures dealing with auxiliary lighting for motor cars 
and motor cycles. 
Glasgow. 
water, 


Stewarts anp Luioyps, Ltd., 41, Oswald-street, 
Pamphlet dealing with submerged steel mains for 
oil, and sewage. 


gas, 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





asks us to state that it has 
to 26, Victoria 
new telephone 


Harvey -SieMENs Furnaces, Ltd., 
removed its offices from 70, Victoria-street, 
street, Westminster, London, 8.W. | The 
number is Victoria 4251. 

Mr. James TURNBULL, trading as James Turnbull and Co., of 
3. New-street, Birmingham, informs us that he has been 
appointed Birmingham and Midlands representative for E. G 
Appleby and Co., Ltd., 70, Vietoria-street, 8.W. 1 ° 








Farapay House Op StcpEents’ AssoOciaTION We under 
stand that the seventeenth annual dinner of the Faraday House 
Old Students’ Association will be held at the Piccadilly Hotel on 
Friday, November 6th. Mr. H. W. H. Richards, M.I.E.E. 
electrical engineer to the London and North-Eastern Railway, 
president of the Association, will be in the chair Members of 
the Association are reminded that they may introduce quests, 
who need not necessarily be Faradians. Application for tickets 
(price 12s. 6d. each) should be made to the hon. secretary, Mr 
H. W. Fairman, Faraday House, Southampton-row, London, 
W.c, 1. 

Nortu-East Coast IxstrruTion oF ENGINEERS Sup 
BUILDERS.—The forty-second session of the Institution will be 
begun this evening, October 16th, when the president-clect 
Sir Eustace H. Tennyson d’Eyncourt, will deliver an address 
Among the papers which will be submitted for discussion will 
be the following ‘Shipyard Pneumatic Plant and Pneumati 
Riveting,”’ by Mr. F. D. Verrill ; Measured Mile Trials and 
other Ship Propulsion Data, Part I1.,” by Mr. G. 8 Baker ; 
“Transmission of Power—the Present and the Future, by Mr 
G. Constantinesco ; Theory ot Ship Waves and Wave Resis 
tance,”” by Professor T. H. Havelock; “Star Contra Pro 
peller,”’ by Mr. Walter Pollock ; “* Cast Iron for Internal Com 
bustion Engines,” by Mr. A. Campion; “ Electrical Propulsion 
of Ships,”’ by Mr. Eskil Berg; “ Flettner Rudder,’ by Mr. F 
Arnold Best ; *‘ High-powered Oil Engines,”’ by Mr. W. 5. Burn ; 
“What is Sea Speed?" by Mr. R. J. Eyres ; Humber Arin 
Hydro-electric Scheme,”’ by Mr. Harold Thomson. Excellent 
programmes have been arranged for the Middlesbrough branch 
and for the Graduates’ Sections both at Newcastle and Middles- 
brough. The annual dinner and conversazione of the Institution 
has been fixed for March 5th, 1926, and that of the Middles 


AND 





brough branch for December 5th, 1925 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 


N.E, Coast— 
Native 
Foreign (c.i.f. % 


d. 
(2) Scortanp— 
Hematite on we et Sas “se 
No. 1 Foundry 6to4 4 0 
No. 3 Foundry Oto4 1 6 
N,.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 ea 
Silicious Iron .. 
No. 3G.M.B .. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 
MIpDLANDs ~—- 
(3) Staffe.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


” ” 


(3) Northampton— 
Foundry No. 3 
o Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


.W. CoastT— 
N. Lancs. and Cum.— 


(4) N 


Hematite Mixed Nos. 


ScoTLanp— 
Crown Bars 
Best o 


N.E. Coast— 
Common Bars 


Lancs.— 
Crown Bars ee 
Second Quality Bars 
Hoops : 


8. Yorxs.— 
Crown Bars 
Best * 
Hoops 


MipLaANpDs— 
Crown Bars . 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


STEEL. 


(6) Home. 
£ se. d, 
(6) Scottanp— 
Boiler Plates .. .. 11 10 
Ship Plates, jin. and up. 0 
Sections .. . 12 
Steel Sheets, enter 9), in. 
to jin. .. oe 


. 912 
Sheets (Gal. Cor. 24 B.G.) 


(7) Export. 
£ se. d. 


STEEL (continued). 
Home. 
€ed@ @ead 
Ses oe 
O0to7 10 0 
O os oe 
Oto7 10 0 
Sus << — 
£9 to £95 


N.E. Coast— 


Ship Plates 
Angles ‘ 
Boiler Plates . . 
Joists aye 
Heavy Rails .. 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails 
Light ,, 
Billets 
MANCHESTER— 
Bars (Round) 
» (others) . 
Hoops (Best) 
» (Soft Steel) . 
Plates 
» (Lancs, Boiler) 
SHEFFIELD— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic ns 
Intermediate Basic 
Soft Basic 
Hoops... 
Soft Wire Rods 
MIpLanps— 
Small Rolled Bars... .. 
Billete and Sheet-bars .. 6 Oto 6 15 
Sheets (20 W.G.) ..  .. Il Otol2 0 
Galv. Sheets, f.o.b. — Ose ac 
Angles ‘ 0 to 
0 to 
0 to 
0 to 
Otol 


“4“aoow@wtws3 @ 
wacoevvcusc 


on 


OF.c ee 
0Otod9 0 0 
O0tol10 10 OF 
Oto 9 0 0 
Oto 815 0 


15 
13 


wewueme@e 


Otoll 0 


Oto 8 5 


7 
Joiste 7 
Tees Oa ewe 
Bridge and Tank Plates 8 
Boiler Plates oe @ 


NON-FERROUS METALS. 
SwaNsEa— 


Tin-plates, 1.C., 20 by 14 
Block Tin (cash) 
” (three months) 
Copper (cash) ° 
» (three months) 
Spanish Lead (cash) ms 
ee (three months) 
Spelter (cash) 
» (three months) 
MANCHESTER— 
Copper, Best Selected — 
» Electrolytic ‘ 
» Strong Sheets ve 
» Tubes (Basis Price) .. 
Brass Tubes (Basis price) 
+ Condenser 
Lead, English. . 
» Foreign 


- 


oon = OS SO 
oe 


_ 
cooconworoo so 


FERRO ALLOYS. 


(AU prices now nominal.) 
Tungsten Metal Powder 1/10 to 1/11 per lb. 
Ferro Tungsten... 1/8 to1/9 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to6 p.c.carbon .. £23 10 0 8/- 
” 6p.c.to8p.c.  ,, - £23 0 0 7/9 
- Sp.c.toldp.c. ,, -- £22 10 0 7/6 
- Specially Refin»d 
» Max. 2 p.c. carbon 
»o pe ww - ” 
» 0.70 p.c. eutes ie 
» »» carbon free .. 
Metallic Chromium 
Ferro Manganese (per ton) 


. £40 0 
-- £5110 0 
. £6 0 0 
1/5 per Ib. 
3/9 per lb. 
. £15 for home, 
£15 for export 
5 0 scale 5/— per 
unit 
0 0 scale 6/— per 
unit 
16/— per Ib. 
6/3 per Ib. 
1/1 per Ib. 
-. £170 to £175 
-- 10/~ per Ib. 
- £130 


15/- 
17/- 
19/- 


» Silicon, 45 p.c. to 50 p.c. .. . £12 


Ore 


Vanadium 
debi ° 
Titanium (carbon fas) 

Nickel (per ton) 

Cobalt © ¢e 

Aluminium (per ound 








SCOTLAND. 

LaNaRKsSHIRE— 

(f.0.b. Glasgow)—Steam 

El . 

Splint 
Trebles 
Doubles 
Singles 


Export. 
14/3 
15/1} 

16/6 to 19/6 
17/9 
17/- 
14/3 

AYRSHIRE— 

(f.0.b. Ports)—Steam 

Splints .. 

Trebles .. 


14/3 
16/6 
17/9 


FiresHirne— 
(f.0.b. Methil or Burnt- 
island)—Steam 

Screened — 

Trebles : 

Doubles .. 

Singles 

Lora1ans— 

(f.0.b. Leith)—Best Steam .. 
Secondary Steam 
Trebles 
Doubles 
Singles 


. 
12/7} to 15/14 
20/9 
18/6 
17/- 
14/- 


14/1} 
13/9 
18/6 


14/- 
ENGLAND. 
v.W. Coast— 
Steams 
Household 
Coke 
NoRTHUMBERLAND— 
Best Steams . 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Dur#am— 
Best Gas 
Second .. 
Household 
Foundry Coke 
Saerrigtp>— 
Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House _ 
Large Nuts 
- » Small 
Yorkshire Hards 
Derbyshire _,, 
Rough Slacks 
Nutty = 
Blast-furnace Coke (Inland)* 
(Export) 
(9) SOUTH WALES. 


(8) N 
23/- 

40/- to 45/- 
25/- 


15/6 
14/- to 14/6 
10/- to 103 

14/- 
20/- to 22/- 


16/9 
13/9 to 14/- 
20/— to 22/- 
ate 19/- 

Inland. 
31/— to 34/- 
28/— to 30/- 
24/— to 26/6 
23/- to 25/- 
17/- to 20/- 
12/6 to 14/- 
17/6 to 21/6 
17/6 to 21/6 

9/6 to 12/6 
6/6to 8/- 
3/6to 5/6 


t.o.b. 


” ” 


17/3 to 17/9 


” ” 


CarpirF— 
Steam Coals : 
Best Smokeless Large 
Second ,, ” 
Best Dry Large .. 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley ee ‘ 
Best Eastern Valley Large 
Ordinary o os 
Best Steam Smalls 
Ordinary ” 
Washed Nute ‘ - 
No. 3 Rhondda Large .. 
Smalls 
Large .. 
Through 
Smalls 
Peundey Coke (export). . 
Furnace Coke gael 
Patent Fuel .. 
Pitwood (ex ship) . . 
Swansza— 
Anthracite Coals : 
Best Big Vein 7 
Seconds .. ° 
Red Vein oe - 
Machine-made Cobbles 
Mates. 2c oe 
Beans 
Peas ee 08 
Breaker Duff . . 
Rubbly Culm 
Steam Coals : 
Large .. 
Seconds .. 
Smalls .. 
Cargo Through 


19/- to 28/6 
26/- to 26/6 
15/- to 15/6 
19/6 to 20/- 
16/6 to 18/6 

9/6 to 10/6 
40/- to 45/- 
25/- to 30/- 
21/- to 23/6 
27/6 to 28/- 


45/— to 48/6 
40/- to 45/- 
30/- to 35/- 
55/- to 57/6 
55/- to 57 6 
42/- to 44/- 
21/- to 25/- 

8/6 to 9/- 
12/6 to 13.6 


22/- to 24'- 
20/- to 22/- 

9/6 to 10/6 
16/6 to 18:- 





(2) Net Makers’ works. 


(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


according to analysis: open market, 17'— to 18/6 at ovens. 


(3) f.0.t. Makers’ works, approximate. 


t Latest quotations available. (a) Delivered Glasgow. 


(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 


(b) Delivered Sheffield. (c) Delivered Birmingham 











Oct. 16, 1925 





THE ENGINEER 





419 








French Engineering Notes. 
(From our Correspondent in Paris.) 
Industrial Chemistry. 


Tue fifth Congress of Industrial Chemistry, held 
in the Conservatoire des Arts et Métiers, covered as usual 
o many subjects which were divided into so many sections, 
that it was impossible to follow all the proceedings, but 
he papers read were generally of more than ordinary in- 
terest, and the official report, when published, will be a 
valuable document as indicating recent progress in the 
industrial application of chemistry. In few cases does it 
ppear that any considerable progress has been made 
since the last congress, but experimental and research 
work has nevertheless opened the way to future develop- 
ments, and has revealed difficulties in dealing with certain 
problems thet were regarded at one time as practically 
solved. Particularly is this the case with the low tem- 
perature carbonisation of coal which has not given con- 
istent results in the various types of furnaces employed 
experimentally, and Monsieur Berthelot described some 
of the furnaces and showed how progress was being made, 
particularly in Germany where the low temperature car- 
bonisation of solid fuels was beginning to make consider- 
ible headway. A great deal of experimental work has 
also been carried out with the industrial treatment of 
peat, which is certainly giving good results in the way of 
recovering oils and producing a useful coke when dealt 
with on a small scale, but apparently there is nothing to 
how that an industrial treatment would be equally 
satisfactory. The author of the paper on this subject, 
who has carried out a considerable number of experi- 
ments, declares that the presence of water in peat is 
necessary to a good carbonisation and results in the 
production of more oil. An inquiry into the technical and 
scientific nature of catalysers was made by M. Guiselin, 
who declared that their mysterious functions were begin- 
ning to be understood, and he affirmed that the time had 
come to put this manifestation of chemical reaction on a 
rational basis and suppress the erroneous ideas and theories 
which were doing considerable harm to this branch of 
research. In the section of liquid fuels a paper was also 
read on the production of power aleohol in the African 
Colonies, but as it necessitates the creation of vast planta- 
tions and the supply of cheap and abundant labour, the 
chances of obtaining alcohol from Africa in the near future 
do not appear bright. As there were few foreign con- 
tributions, the papers dealt almost entirely with what was 
being done in this country. There were nevertheless many 
foreign members, and delegates came from no fewer 
than eighteen countries. Great Britain was particularly 
well represented, and Emeritus Professor H. E. Armstrong, 
F.R.S., shared with M. Le Chatelier the honour of receiving 
the gold medal of the Société de Chimie Industrielle. A 
successful banquet was offered to the members, and after 
the Congress they visited the Grenoble Exhibition as well 
as Various works in the neighbourhood 


The Motor Trade. 


The absence of an Automobile Salon this yeer 
on account of the Grand Palais being occupied by the- 
Exposition des Arts Decoratifs, is regarded as having 
very serious consequences for the French motor industry, 
which is deprived of a publicity that is badly needed. With 
a few exceptions the motor car firms are not busy, and in 
view of the difficulty of doing business against in- 
creased foreign tariffs, it has become more than ever 
necessary to stimulate activity on the home market by 
such means as the popular shows in the Grand Palais. 
The organisers were offered the alternative of holding the 
Salon in the Palais de Exposition at the Porte de Ver- 
sailles, and it was refused on the ground that the Grand 
Palais was the only building in which the industry could 
be worthily represented. Now there are rumours that 
efforts are being made to re-open the Exposition des Arts 
Decoratifs next year. The organisers of the Automobile 
Salon are protesting strongly against any such contin- 
gency, which would again deprive them of the Grand Palais. 
Meanwhile attempts are made to replace the Salon by an 
Automobile Fortnight, during which the motor car show- 
rooms, which are all grouped in the Champs Elysées and 
the Avenue de la Grande Armée, are prepared for the 
reception of agents and others who come to Paris to see 
the latest models. The results are by no means compar- 
able with those of the Salon, and it is hardly likely that 
the industry will tolerate any further suppression of a 
show which has long been regarded as an essential element 
of its prosperity. 


A New Lighthouse. 


The Antioche rocks, at the extremity of the Lle 
d’Oléron, constitute a serious danger for vessels proceeding 
to or leaving La Rochelle. A light existed there formerly, 
but the metallic structure did not resist the ravages of 
the sea, and for many years there has been no light at all, 
with the result that wrecks have become far too common. 
In 1917 the Maritime Service of the Ponts et Chaussées 
decided to construct a lighthouse of masonry on a rock 
which is only accessible a few hours a day in fine weather 
when the tides are particularly low. Being nearly two 
miles from the mainland, and approachable only in light 
craft, the transport of the material and the building of the 
structure offered great difficulties, but after seven years’ 
work the lighthouse is now completed. It has a height of 
20 m., and the lantern, which is fed with oil gas, shows a 
fixed green light. As there is no one in attendance at the 
lighthouse everything has to be done automatically, and 
a particular feature is the method of operating the fog 
siren, which is done by the humidity of the air acting on 
calcium carbide. The apparatus is regulated to insure 


that the action takes place when the hygrometric state of 
the atmosphere corresponds with the humidity of a fog. 
Experiments are being carried out on the mainland with 
the new apparatus, which will only be installed in the light- 
house when it is found to be perfectly reliable. 











British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


SWITCHGEAR. 


238,963. May 30th, 1924.—-IMPROVEMENTS IN OR RELATING 
ro E.ectric Fuse Boxes, A Reyrolle and Co., of Hebburn- 
on-Tyne, and Henry William Clothier, of The Green 
Wallsend-on-Tyne. 

On opening the lid of the fuse-box, described in this speci 


N? 238,963 


























fication, the current is automatically cut off from the fuses. 
The current is broken by the plug A being removed from the 
socket B on the lid being opened. As the plug and socket 
switch is of the standard type, a lighting plug may be inserted 
in the socket for the purpose of inspecting the fuses iugust 
Slet, 1925 


TRANSFORMERS AND CONVERTERS. 


239,132. April Ist, 1925.—IMPROVEMENTS IN OR RELATING 
To Means ror Ciamprnec Tocetruer Evecrric TRANs- 
FORMER Comms, Thomas Maher, of 143, Oxford-gardens, 
Stafford. 


According to this invention, each clamping member of the 
transformer is composed of two parts A and B. which are con- 


N° 239,132 
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nected together by a spring C. One of the clamping members is 
reduced in diameter, as shown at D, and this part fits into a 
hole bored in the other member B. Notches E in the clamping 
members are provided for the reception of the ends of the 


springs, which automatically take up any shrinkage in the 
transformer.— September 3rd, 1925. 

TELEGRAPHS AND TELEPHONES. 
239,263. May 28th, 1924.--ImproveMENTs iN Rapio Direc- 


TION FinpeRs, Fred Woods, of 6, Elsamere-avenue, Liver- 
rol, 

When installed on board ship, the inventor states, the simple 
frame aerial usually has a considerable electrostatic error, and 
the reception diagram is distorted, so that the two zero direc- 
tions will not be 180 deg. apart as they should be. According 
to this invention, use is made of an improved balancing circuit 
with a three-plate variable condenser, by means of which a 
reverse distortion may be applied to the reception diagram, thus 
bringing the zero lines to diametrically opposite points. The 
aerial A consists ot two coils arranged at an angle of 45 deg., 
and rotatable as a whole. The condenser B serves for timing and 
the coil C forms one winding of a transformer. The coil D is 
a second winding of the transformer, and is connected to a 
detector, preferably through an amplifying system. A third 
transformer winding E is connected to two fixed plates of a 
three-plate variable condenser, whilst the movable plate is 
connected to earth. This forms the balancing circuit. By means 
of the double pole switch G, the third winding may be connected 
to a vertical aerial, not shown, to obtain the sense of the direc- 
tion in the usual way. The windings C, D and E are preferably 








wound so that they are tightly coupled and preferably the 
aerial A is surrounded by a number of horizontal rings in order 
that greater accuracy may be attained. These rings, shown at 


N*® 233,263 























H in the lower drawing, are fixed to the outside of a container K 
made of wood. There are two other illustrations.—-Auguat 28th, 
1925. 


IMPROVEMENTS IN MICROPHONES, 
10, Rue du Sergent, Debruyne, 


223,900. October 13th, 1924. 
Léopold Darimont, of 
Brussels 

This specification describes an improved microphone in which 

the vibrations of a diaphragm are transmitted by balls A and B 

arranged between the two poles of the microphone, as shown. 

The contact between the large balls is constant. The small 
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balls, which are arranged in the interstices between the large 
balls, are movable. It is claimed that the arrangement produces 
two variable resistance effects, which are produced simultane- 
ously, and are added together to permit of the transmission of 
vocal vibrations and musical vibration simultaneously. The 
first effect, the inventor states, is due to the large balls, whilst 
the second effect is due to the jolting of the small balls or grains 
in the interstices between the large balls. September 10th, 1925 


PUMPING AND BLOWING MACHINERY. 


239,124. March 9th, 1925.—Axiat Firow Pumps, £. C. R. 
Marks, 57 and 58, Lincoln's Inn-fields, London, W.C. 2. 
This pump is of the type which is now becoming popular for 
pumping from deep bore-holes, and is of the propeller type. 
The invention is concerned with the conservation of the rota- 
tional energy—the water delivered by the impeller, and its 
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Fig. 2 


direction towards the axial flow up the rising main by means 
of fixed diffusion vanes. The inventors have found that the 
best effect is produced when there is a distinct space between 
the impeller and the vanes, as shown in the drawing, and this 
spacing is the essence of the invention. The path of the water 
- oe | the pump is indicated in Fig. 2.—September 3rd, 1925, 
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MACHINE TOOLS AND SHOP APPLIANCES. 

238,834. June 2nd, 1925.—Expanpine Reamers, David 
Brown and Sons, Huddersfield, and 8. Welsby. 

In this reamer the cutters are free to float in a transverse slot, 

so that they can accommodate inaccuracies in the alignment of 

the tool and the work. They are pressed inwards by means of 
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two springs A A, and are adjusted to the proper diameter by a 
micrometer serew B. This screw has a spherical end, bearing 
against a spherical thrust piece on the opposite cutter, and a 
pinion C, which meshes with another pinion D on the sleeve E. 
Turning this sleeve provides a means of adjusting the cutters, 
and the bolt F serves for locking it when set.— August 27th, 1925. 


239,402. November 20th, 1924.—Fiatreninec THIN SHEET 
Metat, C. G. L. Sjélander, 8, Géteborg, Daleborg, Sweden. 

It is claimed that this apparatus is more effective in flattening 
large sheets of thin metal than are rolls. It comprises two tools 
provided with undulating projections, as shown, which gradually 
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decrease from the inlet to the outlet side. The tools are mounted 
in a press which makes about 500 strokes a minute. The length 
of the stroke is from 1-5 mm. to 4mm. Between each stroke of 
the press the sheet is moved forward, by the rolls shown, about 
2 mm., so that the sheet is flattened at the rate of some 60 m. 
an hour.—September 10th, 1925. 


MISCELLANEOUS. 


224,874. October 15th, 1924.—IMpROVEMENTs IN Proto 
ELECTRIC Devices, The British Thomson-Houston Company, 
Lid., of Crown House, Aldwych, W.U. 2. 

This invention involves the control of an electric current 
by light in accordance with a new principle. The device com- 
prises a highly exhausted chamber containing two cylindrical 
electrodes B and C, separated from one another, as shown. 
Inside the electrode C there is a V-shaped filament D, heated 
with current from a battery E. After the container has been 
thoroughly exhausted, an alkali metal, such as pure metallic 
caesium, is introduced. This forms an absorbed film on the 
electrode (¢ Preferably, the envelope adjacent to the stem is 
maintained at a temperature sufficiently high to prevent con- 
densation of the caesium or whatever alkali metal may be used. 
In @ circuit between the filament and cylinder C there is a 
battery H, which makes the electrode C positive. The electrode 
B is also connected to the battery, which raises this electrode 
to a higher potential than that of the electrode C. Assuming 
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that the filament is not energised light falling upon the electrode 
C, from an external source, as indicated by the arrows, will 
produce a certain amount of electron emission by the primary 
photo-electric effect, and will cause a current to flow between 
the electrodes in the circuit K L; the direction of this current 
depending upon the direction of the potential difference between 
the electrodes B and C. When the filament D is heated by the 
battery F, an electron current will flow to the electrode C. 
If no light enters the cell and the filament is heated only to a 
temperature high enough to produce electrons, but at ‘a low 
luminosity, little or no current will flow to the electrode B. 
as the electrons tend to leave the cathode in paths normal to the 
surface. When, however, light falls upon the electrode C, 
electrons are reflected from the absorbed film of alkali metal. 
causing some of the electrons to be deflected from the electrode 
C to the electrode B, the deflection of the current, within limits, 
being proportional to the intensity of the light. Within limits 
of light intensity, this photo-reflection current may be several 
hundred, times greater than the current due to the primary 





hoto-electric effect. The variations of current in the circuit 
M produce variations of potential across the resistance R, and 
these variations are amplified by means of the amplifier S and 
are indicated by an indicating device.—September 3rd, 1925. 
239,138. April 16th, 1925.—Lvuprication or Turust Bear- 
mes, J. Taylor, 111, Wendell-road, Hammersmith, London, 
W. 12, and Lee, Howl and Co., Tipton. 
The object of this invention is to provide an effective lubrica- 
tion for a plain thrust bearing, such as that shown at A. Oil 
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picked up by the ring B works its way through the journal 

bearing C to the cavity D, and is forced by the screw E, cut on 

the end of the shaft, between the sliding faces of the thrust 

bearing, back to the main oil well by way of the passage F.— 

September 3rd, 1925. 

232,920. January 20th, 1925.—IMPROVEMENTS IN AND RELAT- 
Inc TO Execrric ConpEeNserRs, The British Thomson- 
Houston Company, Crown House, Aldwych, W.C. 2. 

According to this invention, the untreated spacing material 
of condensers and the conductors are assembled and then sub- 
jected to a vacuum. The impregnating material is then intro- 
duced and the pressure is restored, when the condenser is con- 
solidated by clamping. For the dielectric use may be made of 
cellulose, which. is subsequently impregnated with a com- 
pound of unsaturated fatty acids. Several layers of good bond 
paper about half a mil in thickness, and purified with purified 

linseed oil, have given excellent results.--September 10th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of ita insertion, the necessary information 
should reach this office on, or before , the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 
Institute oF Metats: Swansea Locat Secrion.—Metal- 
lurgical Department, University College, Singleton Park, 
Swansea. Address by the Chairman, Captain Hugh Vivian. 


7.15 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow. Students’ meeting. ‘*‘ The 
Engineer and his Ship,’’ by Mr. J. L. Adam. 8 p.m. 


Junior INsTITUTION oF ENGINEERS.—39, Victoria-street, 
London, 8.W.1. Lecturette, “‘ Super-Tension Cable Di-Elec- 
tries,” by Mr. A. J. Tracey. 7.30 p.m. 

Nortu-East Coast INSTITUTION OF ENGINEERS 41ND SuHIpP- 
BUILDERS.—-Literary and Philosophical Society's Rooms, West- 
gate-road, Newcastle-upon-Tyne. Annual general meeting. 
Presidential address by Sir Eustace H. Tennyson d’Eyncourt. 
7.30 p.m. 


FRIDAY ann SATURDAY, OCTOBER Iié6ra anv 17ra. 


Motor SHow.—At Olympia, London, W. 10 a.m. each day. 


SATURDAY, OCTOBER l7ra. 


INSTITUTE OF British FOUNDRYMEN: LANCASHIRE BrRaNncu, 
Junior Section.—College of Technology, Manchester. Presi- 
dential address by Mr. R. W. Stubbs. Lantern lecture, ‘* The 
Moulding of a Jacketed Cylinder,”’ by Mr. J.G. Robinson. 7 p.m. 


MONDAY, OCTOBER 19rsa. 


Junior InstirvTion or EnNoineers: Nortra-WestTern 
Brancua.—Geographical Society's Room, 16, St. Mary’s Par- 
sonage, Manchester. Lecturette, “‘ Engineering Troubles,” by 
Mr. A. N. Haworth. 7.30 p.m. 


BrRapFrorp ENGINEERING Soctety.—Technical College, Brad- 


ford. Lecture, ‘Modern Developments in the Utilisation of 
Exhaust Steam,” by Mr. David Adamson. 7.30 p.m. 
MONDAY TO WEDNESDAY, OCTOBER 19ra To 2Isr. 
British CoMMERCIAL Gas AssoctaTion.—Plymouth. Four- 
teenth annual conference 
TUESDAY, OCTOBER 20rn. 
INSTITUTE OF Marine ENGrIneers.—85-88, The Minories, 


Tower-hill, London, E. 1. Presidential address. 6.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow. Discussion on “‘ The Ruths 
Steam Accumulator,” by Mr. A. J. T. Taylor. Paper, “ The 
Jubilee of the Marine Spring-loaded Safety Valve,’’ by Mr. 
Donald MacNicoll. 7.30 p.m. 

Junior INstTITuTION 
Service Bureau, 15, 
7 p.m. 


or ENorIneers.—Visit to the Lighting 
Savoy-street, Strand, London, W.C, 2. 


MANCHESTER GEOLOGICAL AND Minine Soctery. 
Chambers, 5, John Ivalton-street, Manchester. Annual general 
meeting. Paper, “The Various Methods of Microscopical 
Research in relation to Coal Mining Problems,’ by Mr. Jarhes 
Lomax. 4 p.m. ; 


WEDNESDAY, OCTOBER 2isrt. 


ENGINEERING Gotrine Socrety.—The Course of the Oxhey 
Golf Club. Autumn meeting. 10 a.m. 


. 

INSTITUTION oF AUTOMOBILE ENGINEERS.—Chamber of 
Commerce, New-street, Birmingham. Birmingham Graduates’ 
meeting. Paper, “The Influence on Engine Performance of 
—, Arrangement and Construction,’ by Mr. T. Grover. 
7.30 p.m. 


-Queen’s 








INSTITUTION oF ELecrricaL ENGINEERS: Sours Mrprany 
Centre.—-Grand Hotel, Birmingham. Inaugural address }, 
the Chairman, Mr. F. J. Moffett. 6.45 p.m. 

MANCHESTER METALLURGICAL 
nology. Manchester. Paper, * 
Practice,” by Mr. H. J. Young. 


Society. —-College 
Modern Grey Iron 
7 p.m. 


of Tee} 
Foundr 


NEewcomEN Society.—Room 6, Chamber of Commerce, New 
street, Birmingham. Diary of a tour in the Midlands in 1823 
kept by Joshua Field, will be shown. Mr. J. W. Hall will give 
précis of and annotate the Diary. 5.30 p.m. 

Socrety or Giass TecnnoLocy.—Applied Science Depart 
ment of the University, St. George’s-road, Sheffield. President 
address, ‘* The Glass Industry and Future Developments,” | 
Mr. Tl. C. Moorshead. 2.30 p.m 


THURSDAY, OCTOBER 22np. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Queen’'s Hot, 
Birmingham. Joint dinner of Birmingham and Covent; 
Centres. Presidential address, “The Automobile Engineer 


by Mr. H. Kerr Thomas. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Training Scho 
of Vauxhall Motors, Ltd., Luton. Luton Graduates’ meeti: 
Address by Mr. A. J. Hancock. 7.30 p.m. 
INSTITUTION OF ExLectTRIcaL ENGINgrERS.—Savoy-pla 
Victoria Embankment, London, W.C. 2. Inaugural address | 
the President, Mr. R. A. Chattock. 6 p.m. 


8 p.m. 


FRIDAY, OCTOBER 23rp. 


INSTITUTION OF AUTOMOBILE ENGINEERS : 
Centre.—Star and Garter Hotel, Wolverhampton. 
7.30 p.m. 


WoLveERHAMPT: 
Dint 


INSTITUTION OF MECHANICAL ENGINEERS.—-Storey’s-gat 
Westminster, London, 8.W.1. Presidential address by 8 
Vincent L. Raven, followed by a kinematograph film of t 
Railway Centenary procession. 6 p.m 


INSTITUTION OF MuNICIPAL AND Country ENGtNgeRs,—-W: 


Midland District meeting at Shrewsbury. 1 p.m. 

Juxtor Instiretion or EnNorneers.--39, Victoria-stre: 
London, 8.W. 1. Lecturette, “ The Construction and Layi: 
of Reinforced Concrete Pipes,"’ by Mr. H. 8. Bower. 7.30 p.1 


SATURDAY, OCTOBER 24rua. 


INsTITUTE OF British Founorymen: Lancasutre Brancn 

Visit to the Thorneliffe Works ot Newton, Chambers and Co 
Ltd. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— London graduate- 
visit to the body building works of Vanden Plas, Ltd., The Hyde 
Hendon, N.W. 4. 2.30 p.m. 


INSTITUTION OF MUNICIPAL AND 
South-Eastern District meeting at Sutton. 


County ENGINEERS 
10.30 a.m. 
ENGINEERS 
1) a.m. 


INsTITUTION OF MunricrpaL AND CouNTY 
South-Western District meeting at Bridgwater. 


MONDAY, OCTOBER 


INSTITUTION OF AUTOMOBILE ENGINEERS : 
Royal Technical College, Glasgow. Presidential 
* The Automobile Engineer,”’ by Mr. H. Kerr Thomas. 


26TH. 

Scorrisa CENTRE 
addres 
7.30 p.m 


TUESDAY, OCTOBER 27rxa. 
INSTITUTION OF AvToMOoBILE ENoINeERS.—83, Pall Mall 
London, 8.W.1. Informal meeting. Discussion on Petrol 
Gauges.”” 7 p.m. 


TUESDAY to SATURDAY, OCTOBER 27ra Tro NOVEMBER 
7TH. 
Commerctat Moror Transport Exarsirion.—Olympia, 


London, W. 10 a.m. each day. 


WEDNESDAY, OCTOBER 28rua. 


Norts or Exu 
Manchester 
by Mr. H 


INSTITUTION OF AUTOMOBILE ENGINEERS : 
LAND CentTre.—Milton Hall, 244, Deansgate, 
Presidential address, *‘The Automobile Engineer,” 
Kerr Thomas. 6.30 p.m. 


THURSDAY, OCTOBER 29rs. 
Enatneers.—The Engineers 
W.1. Presidential address 


INsTITUTION OF LOCOMOTIVE 
Club, Coventry-street, London, 
by Mr. R. W. Reid. 7 p.m. 

FRIDAY, OCTOBER 30ra. 


Enotncers.—Hotel 
6.30 p.m. 


MARINE Cecil, Strand, 


Annual dinner. 


INSTITUTE 
London, W.C. 
INSTITUTION OF MECHANICAL 
Westminster, London, 8.W. 1. Informal meeting. 


or 





ENGINEERS.—Storey s-gate 
Discussion 


on “ Recent Locomotive Progress at Home and Abroad, 
opened by Mr. Loughnan Pendred. 7 p.m. 
Juxtor Instirvtion or ENGineers.—-39, Victoria-street, 


London, 8.W. 1. Kinematograph lecture, showing the construc 
tion and assembly of 50,000-kilowatt turbo-alternator plant for 
Chicago, at the works of C. A. Parsons and Co., Ltd. 7.30 p.m 


FRIDAY, 
INSTITUTION OF MECHANICAL 
Westminster, London, 8.W. I. 
“Some Railway Notes, Old and New, 
Aspinall. 6 p.m. 


NOVEMBER 6ru. 
ENGINEERS. 
Thomas Hawksley Lecture, 
" by Sir John A. F 


Storey "s-gate, 








CONTRAOTS. 


A contract for the supply of 500 low-platform trolleys for the 
fruit cooling stores at Capetown has been placed by Hubert 
Davies and Co., Ltd., of Salisbury House, E.C. 2, with the Jules 
Weitz Works, Lyons, France, the London agent of which is Mr 
Pierre Weil, 137, Victoria-street, 8.W. 1. 





Joun Brrew anv Co., Ltd., of London Wall Buildings, co 
operating with a well-known firm of engineers in Bombay, India. 
have been successful in securing an important contract for pipes 
of British manufacture for the Ahmedabad Municipality. The 
pipes are of 3ft. and 4tt. diameter, and the total order runs into 
approximately 1000 tons, 


WE are informed that the Armstrong Construction Company, 
Ltd., which is associated with Sir W. G. Armstrong, Whitworth 
and Co., Ltd., has been entrusted by the Air Ministry with the 
construction and erection at Karachi of one of the largest airship 
sheds in the world. The whole of the steel work for this structure 
will be fabricated at the company’s works at Germiston, Glasgow 








Larce TuRBINE Pumes ror Mancuester.—In the article 
describing the large high-pressure turbine pumps which have 
recently been put to work in the Manchester hydraulic supply 
station, we omitted to state that the high-pressure pumps which 
the new pumps supplement, and which we mentioned as having 
been in very satisfactory operation for the last four years, were 
made by Holden and Brooke, Ltd., of Manchester. 
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H.M.S. Implacable. 


THe old seventy-four-gun two-decker warship 
implacable, -now in dry dock at Devonport, is the 
only vessel of her kind remaining in existence, and 
except for the Victory is the last of the wooden ships 
of-the-line of the Trafalgar period. The vessel was 
launched, it is believed, at Rochefort round about 
the yeer 1789, and as the Duguay-Trouin of the 
French Navy she engaged the Victory at the Battle 
of Trafalgar. Subsequently she was captured by 
Sir Richard Strachan and became a ship of the Royal 
Navy, in which service she had a long and dis- 
tinguished career in the Mediterranean Fleet unde 
her present title. The dock in which the vessel now 
lies will in a short time be required by the dockyard 
authorities, and if she is to be saved from the ship- 
breakers it would appear to be essential for the public 
to come forward at once with the necessary funds. 
In appealing for subscriptions for such a fund Lord 
Beatty describes the Implacable as a solid, stately 
and incomparable monument of the greet age of 
sailing ship architecture. The ship, he states, is in a 
sound general condition and, unlike the Victory, has 
with the passage of years suffered few changes in her 
structure at the hands of restorers or repairers. A 
sum of £25,000, it is estimated, would be sufficient to 
refit her. If this sum were made available by public 
subscription the Admiralty would undertake the 
necessary repairs in the dockyard. When renovated, 
it is proposed that the vessel should be stationed at 
Falmouth and used as a training ship for boys. 


Airships as Aeroplane Carriers. 


ALTHOUGH some secrecy surrounds the tests made 
last Thursday with the airship R 33 as an aeroplane 
carrier, it seems fairly clear thet the experiment 
carried out achieved a feir measure of success. The 
airship cast off from her mooring mast at Pulham 
with an aeroplane attached in position beneath her 
hull. For half an hour or so she circled over the aero- 
drome and when she reached a height of over 5000ft. 
the aeroplane under the control of Squadron Leader 
Haig was released. The machine manceuvred under and 
over the airship for a few minutes and is then believed 
to have endeavoured to reattach itself. In this 
effort, or so it is reported, the propeller of the aero- 
plane received some slight damage by striking a stay 
wire, and the pilot, either giving up the attempt or 
releasing himself for a second time, descended to 
earth, where he mede a landing. The 
release of aeroplanes from airships at one time 
attracted considerable attention, for in the early 
days of the war it seemed to provide a2 solution to 
the employment of aeroplanes at long distances from 
their base. Subsequently, however, the range at 
which aeroplanes could operate was very greatly 
enlarged and the value of transporting them by air- 
ship for a considerable part of the journey disappeared. 
Early British experiments in this field were not very 
successful. Indeed, in one instance disaster awaited 
the daring pilots, for a portion of the releasing gear 
failed to act and the occupants of the aeroplane were 
thrown out of their machine. It is not quite obvious 
why the experiments have now been revived, unless 
it be that for commercial purposes aeroplanes 
attached to airships may be held to fulfil the require- 
ments of aerial lifeboats in the event of a mishap 
or of tenders for the landing or taking aboard of 
passengers in mid-air. 


successful 


British Beet Sugar Factories. 


On Thursday of last week Mr. F. L. Wood, the 
Minister of Agriculture, performed the opening 
ceremony of the first of the three new beet sugar 
factories being erected in this country by an Anglo- 
Dutch group. This factory, situated on the river 
Ouse, near Ely, Cambridgeshire, occupies a site of 
66 acres and has a capacity for an output of 15,000 
tons of sugar per year. Its sidings extend to a total 
length of four miles and its silos for the storage of the 
beets cover an area of 50,000 square feet. In opening 
the factory Mr. Wood remarked that the develop- 
ment of the beet sugar industry in this country under 
the assistance provided by the British Sugar Subsidy 
Act, 1925, was making very definite progress. Six 
new factories, in addition to the Ely factory, would, he 
remarked, be opened this season, and six more at least 
were contemplated for next year. During this year the 
acreage under sugar beet in Great Britain was 55,000. 
For next year more than 100,000 acres, it was esti- 
mated, would be under such cultivation. 


Railway Renewals. 


A CONSIDERABLE amount of evidence of an engi- 
neering nature bearing on the question of renewals 
of stock and material has been given during the past 
few days at the sittings of the Railway Rates Tribunal. 
Mr. Walter Lloyd, joint chief engineer to the Great 
Western Railway, told the Tribunal that on his 
system the general practice in the matter of rail 








renewals was to employ new material on the main 
and principal lines and to use the serviceable material 
so recovered on secondary end branch lines. The 
mileage requiring new material for its renewal as thus 
defined amounted to 4194 out of a total of 6915 miles 
maintained. The cost of renewal with new materials 
worked out at £3000 per mile. Mr. George Ellson, 
deputy chief engineer to the Southern Railway, also 
gave evidence regarding the maintenance of per 
manent way. The average life of a single rail, he 
said, was roughly twenty years, although some of the 
rails at junctions on suburban lines only lasted three 
months. Wet weather affected the maintenance costs, 
for it impeirs the earthworks and led to the disinte 
gration of the permanent way. Incidentally, he men- 
tioned that landslides formed a serious problem t« 
his system, and that at the present moment the com- 
pany was dealing with no fewer than a hundred of 
them. Mr. H. N. Gresley, chief mechanicel engineer 
to the London and North-Eastern Railwey, dealing 
with the expenditure on the upkeep of locomotives 
and rolling stock, stated that the average life of a 
locomotive could be placed at 334 years, during which 
time two boilers would be required. Considerable 
expense was entailed, he added, in the constant altera- 
tion and improvement in the design of engines, and 
in this respect electrical equipment was a source of 
even greater expenditure than steam equipment. 


Trade Secrets. 

THE which all manufacturers most 
careful to preserve is the cost of production of the 
articles they make. Any divulgement of cost prices 
to competitors or buyers would, it is commonly 
believed, be likely to sap the foundation of their 
business, unless those prices were so low as to render 
competition impossible. It is not surprising, there- 
fore, that manufacturers in France should be up in 
arms against the pretensions of the United States 
Customs to verify personally the declared value of 
goods exported to that country. The trouble began 
several months ago, when a valuer was sent by the 
United States Consular Service to the town of Saint- 
Claude, in the Juras, to inspect the books of all the 
makers who were despatching goods to the United 
States. Now Marseilles is protesting in its turn, 
and a vigorous letter from the Chamber of Commerce 
of that town hes drawn a reply from the United States 
Consular Service in France, which declares that the 
duty imposed upon it by the Fordney Act to inspect 
the books of exporters is only performed rarely and 
under special circumstances. To this contention the 
French makers retort that considerable quantities of 
their goods have been held up in United States ports 
because they refused to allow American valuers to 
examine their books. The agitation against this 
American intrusion into the secret recesses of the 
manufacturing industries has now spread to Paris, 
where the opinion of Monsieur Poincaré is being cited 
to the effect that any foreign interference with the 
internal affairs of the country is illegal. There is 
consequently a general inclination to refuse absolutely 
any request of the American authorities to examine 
books relating to the cost of goods exported to the 
United States, and unless some satisfactory arrange- 
ment can be come to it is feared that it will be impos- 
sible to do business with America at all. It is suggested 
that whenever the United States Customs authorities 
have doubts as to the declared value of the goods it 
should request the Chambre Syndicale for the branch 
of trade concerned to make the necessary investiga- 
tion, but even this solution is not approved of generally, 
as it would still provide the United States Customs 
with information concerning cost prices which it is 
desired to withhold from foreign competitors. 


secret are 


The Harbour of Newhaven. 


ACCORDING to current reports, arrangements will 
shortly be made whereby the Southern Railway will 
take over and develop the harbour at Newhaven. 
This news is not without interest for the future of a 
port which in the past has had a long, if at times a 
somewhat chequered, history. At the present time 


the harbour belongs to a private company, with 
which the Southern Railway has a close working 
agreement. Not only is the proposed development 


of importance with regard to the future of the joint 
cross-Channel service of steamers maintained by the 
Southern Railway and the French railways, but it is 
quite possible that it may foreshadow an industrial 
development in that part of Sussex of which New- 
haven is the centre. It has been rightly pointed out 
that the industries which are about to be established 
in the East Kent iron and coal fields may 
ultimately extend westward to Sussex, and 
already a project is on foot to build a beet sugar 
factory near Lewes, with the idea of utilising the land 
in the immediate neighbourhood for the production 
of sugar beet. 


Electrical Progress. 


SPEAKING at a dinner of the Electrical Power Engi- 
neers’ Association a few days ago, the Minister of 
Transport, Colonel Ashley, said that he was confident 
that an enormously increased use of electricity would 
come in the course of the next few years. Allowing 








for private plants, only some 200 units or so were sold 
per head of population in this country, whereas in 
other countries 800 to 900 and in some cases well over 
1000 units were sold. It was therefore clear that a 
vast increase in the demand might be expected. The 
Government had been examining the present position 
of the industry with a view to ascertainmg whether 
legislation could be passed, under which development 
might be hastened. He would not, even if he could, 
burden the occasion with political announcements 
The one object worth considering was to secure the 
development of technical progress and the 
widest possible use of the latest and best machinery 
so that electricity might be made available every 
where as cheaply as possible. The electrification of 
the suburban railway lines round London enabled 
the enormously increased population to travel com 
fortably and speedily to and work The 
example set by the Southern Railway would, he felt 
sure, be imitated by the other railways, both in 
London and in other great cities. Taking all require- 
ments into account——power, transport, and domestic 
supplies—it was not extravagant to that 
the general supply in Great Britain would be quin- 
tupled in the next twelve cr fifteen years. 


freest 


from 


forecast 


Power-house Extensions at Stoke-on-Trent. 


THE recent opening of an extension to the central 
power-house of the Stoke-on-Trent electricity works 
marks an important step forward in the progress of 


electricity development in North Staffordshire. The 
scheme, which was originally formulated in 1911, 
comprises a considerable addition to the power 
station building and the installation of a new 6000 
kilowatt turbo-generator set, together with the 
necessary boilers, auxiliaries and cooling towers. The 


generating set, supplied by the Metropolitan-Vickers 
Electrical Company, consists of a turbine of the two- 
cylinder tandem type and a three-phase alternator 
designed to give 7500 kilovolt-ampéres at a power 
factor of -8. No cast iron parts of the turbine are 
exposed to high temperature steam, and the machine 
is claimed to represent a distinct advance in turbine 
design. On account of the length of the new set it 
has been erected at right angles to the other generating 
units. The alternator is equipped with the Metro 
politan-Vickers Electrical Company's closed circuit 
ventilating system, a special feature of which ‘is the 
provision of motor-operated damper gear. 


Rebuilding the German Fleet. 


Tue German cruiser Emden was placed in com 
mission at Wilhelmshaven last week. She is the first 
warship to be built in Germany since the Armistice, 
her keel having been laid in 1921. When launched on 
January 7th this year she was in an advanced state 
of construction. In general her design resembles that 
of the “‘ Kénigsberg ” class, evolved during the war, 
of which nearly a dozen units were laid down between 
1915 and the conclusion of hostilities. The Emden 
displaces 6000 tons and is engined with geared tur- 
bines for a speed of 29 knots, which is considerably 
below the prevailing standard of cruiser speed in other 
navies. She is distinguished by a high freeboard, 
and her 5-9in. guns, of which there are eight, are all 
mounted on the centre line. Having been built with 
a view to service in tropical waters, her berthing 
accommodation is unusually spacious and the system 
of ventilation very efficient. It is proposed to begin 
a second cruiser during the coming year as a substitute 
for one of the very old ships now in service. Under 
the terms of the Peace Treaty new German cruisers 
are restricted to a displacement of 6000 tons. A new 
destroyer is on the stocks at Wilhelmshaven and will 
be put afloat next year. The Berlin naval authorities 
are anxious to replace one or more of the obsolete 
battleships which comprise the post-war High Sea 
Fleet, but the Treaty restricts the displacement of new 
armoured vessels to 10,000 tons, and it is felt that a 
ship of this size could not endowed with the 
requisite qualities of armament and protection. The 
twin naval ports of Wilhelmshaven and Riistringen, 
at the mouth of the Jade, have been leased by the 
Government to a private syndicate, only a small 
section of the dockyard and plant being retained for 
purely naval use. 


be 


The Rugby Wireless Telephony Station. 


THE wireless telephony transmitting station which 
forms part of the large Post Office wireless telegraph 
station at Rugby was completed by the Western 
Electric Company this week, and transmission tests 
to America are likely to be made within the course of 
the next few days. It is well known that about two 
years ago the Western Electric Company succeeded 
in effecting wireless telephony communication 
between America and this country, and subsequently 
a large number of tests were undertaken with a view 
to discovering whether it would be possible, with a 
reasonable amount of power, to establish a commercial 
service all the year round. These tests have appa 
ently demonstrated that with the Western Electric 
Company's single-side band system a commercial 
wireless telephony America and 
Great Britain is quite practicable, and the new plant 
just completed at Rugby is now to be used for carry 
ing out tests in the reverse direction. 


service between 
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The British Steam Railway Loco- 
motive from 1825 to 1924, 
By FE. L. AHRONS, M.I. Mech. E. 


No. XLIIL* 


PERIOD 1890-1900 (continued). 
DeTaAILs. 


Boilers and Fire-boxes.—-Apart from the ultimately 
unsuccessful trials of intermediate combustion 
chambers by Webb, the principal modification was 
the introduction by the Manchester, Sheffield and 
Lincolnshire Railway in 1891 of the Belpaire fire-box 
on the recommendation of the then chief draughts- 
man, who had previously been with Beyer, Peacock 
and Co. The square topped casing had, however, 
been used for many years by Bouch on the 8S. and D.R., 
so that the form was not new to this country, though 
the design was somewhat different. W..-Dean, on the 
G.W.R., and Sir John Aspinall, on the L. and Y.R., 
adopted the Belpaire top in 1897, and it has since 
gradually spread to most railways. 

Webb tried numerous fire-box designs. In 1889 
there was a modification of McConnell’s combustion 
chamber, in which a ©-shaped chamber was attached 
to the front of the throat plate. The inner fire-box 
was of steel with corrugated sides, and the girder 
stays, placed transversely, were of cast steel, through 
which passed two longitudinal rods. Sling stays were 
attached to these rods—see THE ENGINEER, June 
i4th, 1889. There was also another steel fire-box, 
which consisted of two cylindrical chambers, one 
above the other, joined together at the fire-hole end 
by a connecting neck. Each chamber was formed of 
two rings strengthened and joined by Adamson flanged 
seams, and the upper one had a ©-shaped combus- 
tion chamber similar to that described above, with 
tube plates at the front. The “flat ’’ ends of both 
chambers had circular concentric corrugations, and 
the only side stays formed a row across the neck con- 
necting upper and lower chambers. In section the 
fire-box and casing were somewhat like a figure 8— 
see THE ENGINEER, December 6th, 1889. Neither of 
the above fire-boxes went further than the experi- 
mental stage. 

About 1899 Webb also tried a fire-box somewhat 
similar to the Verderber type on the Hungarian rail- 
ways with brick walls instead of water spaces at the 
sides and back. The Verderber fire-box was illus- 
trated in “‘ Proc.”’ Inst. Mech. Eng., March, 1906, 
p. 198. On the L. and N.W.R. the bricks were shaken 
down in service and the experiment failed. 

D. Drummond’s cross water-tube fire-boxes, which 
appeared on the L. and S.W.R. in 1897 and remained 
standard on that line until his death in 1912, are so 
well known that no description is needed. They were 
tried on other railways, notably by P. Drummond 
on the Highland, but were abandoned on the L. and 
S.W.R. by D. Drummond’s successor. One of the causes 
which led to their disuse was the appearance in service 
of minute “‘ pinholes ” through the body of the steel 
tubes. A well-known American engineer suggested 
to the writer that this defect would probably not have 
occurred had the tubes been of best charcoal iron. 

The French Serve boiler tubes with internal ribs 
were tested extensively on several railways, notably 
the G.E.R. and G.W.R. The former line tried them 
as early as 1891. As far as the writer is aware they 
have been completely abandoned. 

Smoke-boxes, Blast-pipes, &c.—H. Smellie’s drum- 
shaped smoke-box extensions on the G. and S.W.R., 
which were also tried on the G.E.R. and Mersey 
Railway, were discarded, and in their place appeared 
in 1895 the American type of long smoke-box with 
wire netting spark arrester as on the G.W.R. It was 
some years later before extended smoke-boxes made 
much headway on other railways. 

Macallan’s variable blast-pipe with hinged con- 
tracted top, which could be moved to one side from 
the footplate, was the only one which had extended 
application here, principally on the G.E.R._ 

In 1897 Webb fitted some engines, including the first 
two with four cylinders, with double chimneys, arranged 
inasingle casing. The exhaust from one cylinder (two 
in the case of the four-cylinder non-compound engine) 
passed into each chimney. One chimney was carried 
down through a horizontal partition in the smoke-box 
to draw the gases through the lower tubes, whilst the 
other drew them from the upper tubes. The idea was 
not new, and engines running in Chile had been fitted 
with a somewhat similar arrangement, the origin of 
which may have been American. After about two 
years’ service Webb abandoned it. 

Crank Aales.—In 1890 F. W. Webb provided some 
of the three-cylinder compound engines with built-up 
crank axles with central crank. In 1895 he tried an 
axle with two cranks, built up of nine pieces, in a two- 
cylinder goods engine. This was illustrated in THE 
ENGINEER of May Ist, 1896. Whether Webb was the 
first in this country to try built-up crank axles the 
writer does not know, but they had certainly been 
made in 1856-8 on the Eastern Railway of France in 
five pieces in a different form. 

Bogies.—Two novel designs of bogie made their 
appearance. The type of 1894 with outside frames on 
the G.W.R., by W. Dean, of which illustrations 
appeared in THE ENGINEER, June 28th, 1895, was 
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specially designed to suit the arrangement of large 
cylinders: with steam chests underneath, which made 
the attachment of the pivot by the usual method 
difficult. The cross stay in the middle attached to 
the main outside frames is curved downwards to a 
level some distance below the centre line of the axles. 
The pivot is made with a channel-shaped casting below, 
which is secured between the two sides of the stay, 
and projects upwards into the sliding block, 
the latter being controlled by spiral check springs. 
It does not bear directly on a block with circular plate, 
as in the usual British sliding bogie, but passes through 
a spherical piece which is movable inside a socket 
machined in the body of the block. The lateral 
movement is about jin. on each side of the centre. 
The block and slide carry very little weight, the latter 
being transferred to the bogie at the sides by means of 
four tension rods with thick india-rubber washers. 
The rods have sufficient freedom to allow for the lateral 
movement of the bogie. 

F. W. Webb held on stoutly to his two-wheeled 
radial axle until 1897, when the excessive weight on 
a single pair of leading wheels caused him to modify 
the design for express engines, and use a similar 
arrangement for a four-wheeled truck. Kinematic- 
ally, its movement is similar to that of the original 
four-wheeled Bissel bogie pivoted at a point behind 
the centre, as in the first arrangement on the Metro- 
politan engines, afterwards discarded. Webb’s 
truck had curved slides and no pivot, the radius of 
curvature at the centre being 10ft. 9in. It was not 
termed a “‘ bogie ’’ by the designer, and whether it 
ought to be called one depends upon a definition which 
may or may not include a pivot. But that it has the 
advantages of a well-designed bogie of the Adams 
type is open to doubt. No other railway ever adopted 
it, though T. W. Worsdell’s N.E.R. bogie was a com- 
pound of the Adams type with a curved slide. 

Cylinders.—At the end of 1897 there was no British 
locomotive superintendent designing two-cylinder 
non-compound engines with outside cylinders, other 
than small shunting locomotives. In 1898 Ivatt’s 
G.N.R. ‘Atlantic’ engine appeared, and _ since 
then the use of outside cylinders has greatly 
increased. With the extended use of piston valves 
with inside cylinders it became usual to place 
the valves either above or below with direct 
drive from Stephenson’s link motion, as in W. M. 
Smith’s design. Piston tail rods, after having been 
tried by Adams for some years on the L. and 8.W.R.., 
were discarded on this line about 1896, and were 
adopted at about the same time by the N.E.R. The 
reason then given, alike for their adoption and dis- 
use, was exactly the same in each case, namely that 
the opposite course was productive of wear and 
scoring of the cylinders. Apparently the question is 
still sub judice, though the tail rods tend to dis- 
appear, partly owing to the increase of the recipro- 
cating masses which they involve. 

Valves and Valve Gears.—Piston and balanced 
slide valves rapidly replaced ordinary D slide valves. 
Balanced valves were usually arranged to exhaust 
through the back of the valve itself. Sir John Aspinall, 
on the L. and Y.R., tried a number of partially 
balanced valves above the cylinders, of which draw- 
ings were given in his Report on Express Locomo- 
tives, International Railway Congress, 1895—see 
Tae ENGINEER, June 2\st, 1895. 

Of valve gears Allan’s straight link motion received 
its last application in 1897 on the L. and N.W.R.., 
and also on the L. and Y.R. shunting engines with 
outside cylinders. The Walschaerts gear was exten- 
sively applied by Beyer-Peacock from 1890 for engines 
in Northern Ireland, all with inside cylinders, except 
a few for the 3ft. gauge. The outside cylinder engine 
with this gear had not yet been adopted on British 
railways. The single valve gear with rocking levers 
for the four-cylinder engines of 1897 has already been 
mentioned. 

In 1899 R. J. Billinton, on the Brighton railway, 
applied a combined hand and compressed air reversing 
gear to the new 4-4-0 engines. The air piston-rod 
connected to the reversing rod is hollow and threaded 
to receive a screw attached to the hand wheel. The 
pressure of the air, which is admitted to one end of 
the cylinder only, counterbalances the weight of the 
motion, and neither balance weight nor spring is 
applied to the reversing shaft. 

Steam Jackets.—Following Crampton’s engines of 
1857 for the East Kent Railway, nothing is known 
to have been done in regard to steam jacketing of 
cylinders until Sir John Aspinall made experiments 
on the L. and Y.R. in 1894 in conjunction with the 
Research Committee of the Institution of Mechanical 
Engineers—see ‘‘ Proceedings,’ 1896. The 19in. 
cylinders of an express engine were bored out and fitted 
with liners which reduced the diameter to 17}in., thus 
providing a steam jacket of jin. space. The front 
and back covers were also jacketed, the latter neces- 
sarily imperfectly. On the whole, the engine in service 
showed some economy, and in his later 4-4-2 engines 
of 1899, with 19in. by 26in. cylinders, Sir John 
Aspinall applied jackets, through which live steam 
passed on its way to the injector. The second batch 
of twenty similar engines built in 1902 were without 
jackets. Sir John also tried hot gas jackets, in which 
the cylinders were surrounded by smoke-box gases. 
Although the jacket temperature rose to about 
470 deg. Fah., the economy expected did not result. 








Superheating.—In 1899 Sir John Aspinall provided 





a smoke-box superheater for one of the L. and YR. 
4-4-2 engines, and five similar engines of 1902 were 
similarly fitted. The principle was somewhat similar 
to that of McConnell’s superheater of 1852, but wags 
carried out differently. It was described and illus. 
trated in ‘‘ Proc.” Inst. Mech. Eng., June, 1900 
pages 409-410, to which reference may be made. 

Oil Fuel.-James Holden’s liquid fuel apparatus 
of 1893 on the G.E.R., which has been extensively 
applied abroad, is so well known as not to require 
description. Although a paper on trials by Mr. 
Aydon was read in 1878 before the Institution of 
Civil Engineers, the first practical and successf\| 
application of liquid fuel burning in locomotives was 
made by another British engineer, Thos. Urquhart, 
on the Grazi-Tsaritsin Railway, Russia, where j), 
1884 there were more than 100 locomotives fitted {., 
burning petroleum refuse. 

On the G.E.R. there were at one time about sixty 
engines in service on Holden’s system, the usual fie! 
being tar from gasworks. In spite of its practical 
success the system was not extended further on this 
line owing to the rise in price of the fuel beyond a 
point at which it could economically compete with coal. 

Locomotive Speeds and Performances, 1880 to 1900 
Space will not permit of detailed consideration of this 
subject, but a few general observations may be mace. 
In 1884 Rous-Marten recorded a long series of timinys 
on British railways, which formed the subject of a 
report to the New Zealand Government. In this he 
stated that the ordinary limit of attainable velocity 
was somewhere about 75 miles per hour. It was 
not commonly attained and seldom exceeded, but 
rates of 70 to 73 miles per hour downhill were reached 
by many trains. On three occasions he registered 
76} miles per hour with a G.W.R. 8ft. broad-gauge 
single, a G.N.R. 8ft. Stirling single, and a M.R. 7it 
coupled engine. 

The writer has records made in 1886-8 of 76 miles 
per hour with a Midland 7ft. 4-4-0 engine having 
19in. by 26in. cylinders and Joy’s gear, and also with 
a G.N.R. 8ft. single, and of 75 miles per hour with a 
Midland 7ft. 2-4—0 engine, the cylinders of which were 
18in. by 26in. Pressure of all three engines 140 Ib 
In all cases these maximum speeds were attained on 
long descending gradients of 1 in 200 with trains oi 
90 to 120 tons. In 1887 he recorded an exceptional 
speed of 81.8 miles per hour with a G.W.R. broad 
gauge 8ft. single engine and a load of four eight 
wheeled bogie coaches down the Wellington bank 
between Whitebal!l Tunnel and Taunton, when the 
engine was being driven to attain the maximum spe« 
possible. 

The race to Edinburgh in August, 1888, between 
the East and West Coast routes attracted much 
attention. The daily records of the Great Northern 
engines were given in THE ENGINEER, December 16th, 
1892, page 535, and considerable information in regar«| 
to the locomotive performances of all the four railways 
concerned also appeared in this journal during August 
and September, 1888. 

The loads of the fastest trains until 1889 did not 
usually exceed 150 tons, though trains of 200 to 240 
tons were sometimes taken. Much of the carriage 
stock was six-wheeled. During the last decade of th« 
century the loads increased considerably, and a 
number of the fastest expresses averaged 200 to 22 
tons, and some even more. But this increase was 
accompanied by a decrease in train resistance, partly 
owing to the replacement of six-wheeled by eight 
wheeled bogie carriages, and partly to the use of 
heavier rail sections and harder tires. 

At the same time there was a considerable increase 
in the average, and a remarkable, though gradual, 
increase in maximum speeds from 75 miles per hour 
in 1885-8 to 90 miles per hour in 1897. Those 
interested should refer to two articles by Rous-Marten 
in THE ENGINEER, December 14th, 1894, and Decem 
ber 31st, 1897, in which he traced this gradual growth. 

The effect on speed of harder tires has been referred 
to previously by the writer. As the hardness increased 
so did the speeds, even of older engines in which no 
other alteration had been made. The writer repeatedly 
noted that engines, which in 1886-8 never exceeded 
73 miles per hour, were in 1898-1900 attaining 
maxima of 80 to 82 in ordinary service, some of the 
trains during both periods consisting almost entirely 
of bogie vehicles. Moreover, these increased speecd- 
were run with trains of 150 to 170 tons weight, com- 
pared with those of 90 to 120 tons in 1886-8. Rous- 
Marten’s recorded observations of train speeds, loads 
and gradients appeared in THE ENGINEER from about 
1890 onwards. 








A CONSIDERABLE amount of interest was taken in the 
paper on “ The Scottish Shale Oil Industry,” which was 
read by Mr. Edwin M. Bailey at the October meeting of the 
Diesel Engine Users’ Association. The author pointed 
out that as the cost of mining and retorting the shale 
amounted to about 80 per cent. of the total cost of manu- 
facture of the marketable products, in the Scottish industry 
at present, it was obvious that cheap shale and cheap re- 
torting might be very important factors in the creation and 
survival of the new oil industry. In the discussion several 
speakers referred to the possibility of obtaining supplies of 
liquid fuel from shale deposits or coal in this country and to 
the importance of doing everything possible to establish 
such a home industry instead of remaining almost entirely 
dependent upon foreign imports of petroleum products. 
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Main Line Railway Electrification. 


By Sir PHILIP DAWSON, M. Inst. C.E., &c., Consulting 
. Engineer, and 
s, PARKER SMITH, D.Sc., M.I.E.E., Professor of Electrical 
Engineering, Royal Technical College, Glasgow. 


No. X.—FRANCE (continued).* 


{ (pn). Parts-LYONS-MEDITERRANEAN RAILWAY. 

[ue electrification programme of the Paris—Lyons 
Mediterranean Company comprises two parts: 
(i.) The suburban portion round Paris, and (ii.) the 
part of the system between Lyons and the Mediter- 
ranean Sea—Fig. 6—which will comprise eventually 
about 3000 kiloms. of route. For the latter scheme 
the saving in fuel, in consequence of the utilisation of 
the enormous water power resources, will attain 
700,000 tons per annum, with the same traffic as 
previous to the war. The period over which the elec- 
trification scheme is to be extended is twenty years. 
The initial step is the electrification of the Culoz- 
Modane line in the Western Alps, and the lines in the 
neighbourhood of Nice. 

The choice of the Culoz—Modane line as experimental 
track was justified by the following considerations : 

The line presents a varied profile, including both 
level route between Culoz and St. Pierre d’Albigny, 
after which follow 75 kiloms. of gradients up to 30 in 
1000. It is an important international line, running 
tu Modane where the Mount Cenis Tunnel route leads 
to Turinin Italy. The total route length is 135 kiloms., 
sufficient to give experience of working on a main- 
line scale. There is in existence a large hydro-electric 
power undertaking capable of supplying the necessary 
energy. This power will, for the Culoz—Modane line, 
he purchased from the Paul Girod Company, which 
is a combination of a number of hydro-electric supply 
authorities. The stations in operation or in immediate 
contemplation are shown in Table VI. The stations 
of the original Paul Girod Company, in Arly, Doron 





I VI Hvdro-electric Stations of the Paul Girod ym pany 
Head) Installed Mean Mean annual 
Stator in capacity power in power output 
mh in kw. kw. in kwh. 
\ Basin 
l gine -Molhiéres 120 5,800 3.500 30,000,000 
U gine Fontaimes 20 R00 580 5,000,000 
Doron Basin 
Venthon 93 5,600 36,000,000 
Rc énger 72 5,600 28,000,000 
Queige 93 4.500 33,000,000 
I nant Basin 
Le Fayet 165 10,500 5.800 50,000,000 
Bionnay es 45 $200 1,600 14,000,000 
\dditional works in 
\rlvy Basin : 
| o1 275 12.600 7.000 60,000, 000 
\dditional works in 
Doron Basin 
Villard 110 4,900 3.000 26,000,000 
Beaufort 260 14.000 6,100 53,000,000 
Haute-Luce 200 1.000 L700 10,000,000 
Belleville 450 11cm 3.000 26,000,000 
Fontanus 400 5.600 2.700 22,000,000 
Increased reserve in 
Venthon, Reénger 
and Queige by 
Lake Girotte re 
ervoir 4.0 8.400.000 
(.ittaz reservoir P5000 50,000,000 
Total 90,000 74,900 $51,400,000 
de Beaufort, and Bonnant basins (river stations) 


were liable to be starved in winter, so the company 
took over the development of the Lake Girotte, which 
empties into the Doron River, and which now has a 
28 million cubic metre capacity. A pipe line was 
taken to Venthon, where a new station was built. 
A further storage will be provided by the construction 
of a reservoir of 19 million cubic metres in the valley 
of the Gittaz, a reserve which will produce 50 million 
kilowatt-hours per annum in the hydro-electric stations 
of Fontanus and Venthon. The Girotte Lake and the 
Gittaz reservoir together will furnish at low water 
about 110 million kilowatt-hours, corresponding to a 
constant output of 55,000 kilowatts. When all the 
works have been completed, the mean power avail- 
able in the stations of the Paul Girod Company will 
reach 75,000 kilowatts, and the mean annual produc- 
tion of energy will be 450 millions of kilowatt-hours. 
The stations of the Paul Girod Company are, or 
will be, interconnected by a network of three-phase, 
50-cycle transmission lines at 40 to 45 kilovolts. This 
network comprises two main arteries which join at 
Venthon, one connecting the stations in the Doron 
basin, from Venthon to Belleville ; the other follow- 
ing the Arly River from Venthon to Ugine, Mégéve, 
and finally to Le Fayet. The eastern extremities 
will eventually be joined by a further high-tension line. 
The railway company will build two 40—45-kilovolt 
lines running from Venthon to the St. Pierre d Albigny 
sub-station, a distance of 25 kiloms. At St. Pierre 
these’ high-tension lines will divide, one running 
towards Culoz and the other to La Praz (Modane), 
serving the various sub-stations on the route. For 
continuity of working, these lines also will be doubled. 
* Nos. I., II. and III. (Switzerland) appeared June 6th, 13th 


ond 20th, 1924; Nos. IV. and IVa. (Scandinavia), appeared 
vanuary 23rd and February 6th, 1925; Nos. V. and VI. (Ger- 


many) appeared June 5th and 12th, 1925; No. VII. and VIII. 
(Austria), appeared August 2ist and 28th, 1925; 
France), appeared October 2nd, 1925. 


No. IX. 








They will consist of three aluminium wires, each of 
193 square millimetres cross-section between Venthon, 
and St. Pierre d’Albigny, and 162 square millimetres 
between Culoz and la Praz, carried on masts. Where 
the topographical conditions demand it, steel-cored 
aluminium cables will be used. 

The sub-stations are as shown below in Table VII.: 


Tasie VII.—Sub-stations on Culoz-Modane Line. 


Distance 

bet ween 

adjacent 
sub-stations. 


Sub-station. Equipment. 


km. 
Culoz . : . 3 2000 kW, (series-con- 
nected 750-volt con - 20.8 
verters) = 
Aix-les-Bains 3x 2000 kW, ditto 17.2 
Chambéry . 3x 2000 kW, ditto i _—~ 
St. Pierre d’ Albigny 3x 2500 kVA, (synchron- 24.6 
ous motor generator 0 
sets) ' 29 6 
Epierre 3x 2000 kW, (series-con- = 
nected 750-volt con - 9 8 
verters) sa 
St. Jean de Maurienne 3 2000 kW, ditto 11.8 
St. Michel ..  . ... 3x 2000 kW, ditto 11.5 
La Praz (3 km. from 3x 2000 kW, ditto a 
Modane) 
All the sub-stations except that at St. Pierre 


d’Albigny will be practically identical, containing 
eventually three groups consisting each of two 750- 
volt series-connected 1000-kilowatt rotary converters. 
Each group will be able to carry a 200 per cent. overload 
for five minutes. The St. Pierre d’Albigny Station, 
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where the high-tension three-phase transmission lines 
will arrive from Venthon, will be equipped with three 
2500 kilovolt-ampéres synchronous motor-generator 
sets, for supplying the traction load, and also for 
improving the power factor on the system. 

For feeding the current to the trains, a third rail 
will be employed, except in some stations, where there 
are many crossings, turnouts, &c., and an overload 
wire must be used. 

Before proceeding to the complete electrification of 
the Culoz—Modane line, the experimental section 
Chambéry-St. Pierre d’Albigny (25 kiloms.) will be 
electrified. For this work, the conductor rail—shown 
in Fig. 7—will be used. Various materials will be 
tried out for the insulators, while the rail will be of 
high conductivity steel, weighing 50 kilos. per m. 
The protection will be a sheathing of wood. For 
bonding, laminated copper of 265 square millimetres 
section on each side of the rail will be used. 
The running rails will be used as a return. In case of 
frost or ice-covered rails, special cutting contact shoes 
will be used, of a pattern similar to those which have 
given satisfaction on the Chamonix and other lines. 

Locomotives.—Two types of locomotives are needed : 
—(1) An express type capable singly of hauling a 
500-ton train from Culoz to St. Jean de Maurienne ; 
and (2) a goods type for hauling an 800-ton train over 
the same section. For the remainder of the line—i.e., 
St. Jean de Maurienne to Modane—double traction 
will be introduced. The characteristics of the loco- 
motives have been determined, and are as given 
in Table VIII. 

Both types of locomotives will be equipped for 
regenerative braking, and at least 300 tons must be 
held by an express locomotive, or 400 tons by a goods 
locomotive, on a 30 in 1000 down grade. Moreover, 
recuperation will take place down to 20 or 12 kiloms. 
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per hour respectively, with the top limit as high as 
possible. 

It is thought that the question of express locomotive 
design is not yet sufficiently settled for a decision to 


Tasie VIII. 


Locomotive Characteristics. 


Express Goods 


locomotives. locomotives. 


Duration. 


Grad nt, 


Min. Min. 


tractive Speed. tractive Speed 
effort. effort. 
kg. km. /hr. kg. km. /hr. 
30 5 minutes 15,000 30-35 20,000 20-25 
15 1 hour 10,000 50 16,000 30 
5 Continuously 5,000 75 8,000 45 
Level Continuously 3,250 85 5,000 50 


Max. speed 110 Max. speed 80 


be made in favour of any particular construction. 
On that account, therefore, the P.L.M. Company has 
ordered four single locomotives for express work from 
individual manufacturers—.e., the Société Alsacienne 


|de Constructions Mécaniques, the Société Ocrlikon 


and its associated French companies, the Compagnie 
de Fives-Lille, and the group comprising Thomson- 
Houston, Schneider, and Jeumont. These locomo- 
tives are shown diagrammatically in Fig. 8, and their 
main data in Table IX. 

The two Société Alsacienne and the Oerlikon loco- 
motives present some points of similarity. Each 
comprises a single cab carried on a pair of coupled 
trucks. The trucks have a 2 AA axle arrangement, 
the drive being by twin-motors which engage with 
gear wheels carried on hollow quills, connected to the 
driving wheels by elastic couplings. 

The Fives-Lille locomotive has a unique side rod 
drive ; the locomotive comprises two articulated units. 
On the chassis of each unit is mounted, within the cab, 
a single large motor, driving on each side by cranks 
and a system of levers and connecting-rods. The lever 
fulcrum is not rigidly fixed to the frame, but is carried 
on a piston-rod running in compressed air cylinders. 
The action of these is intended to be one of *‘ cushion- 
ing,’’ such as is obtained in the cylinders of the steam 
locomotive. 

The locomotive under construction by the Thorn- 
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FIG. 7—THIRD RAIL, PARIS-LYONS-MEDITERRANEAN RAILWAY 
son-Houston, Schneider and Jeumont group is adapt- 
able to either express or goods service, by alteration 
of gear ratio. It is designed in two units by the 
General Electric Company of America, the wheel 
arrangement being 1 A — AA + AA — Al, and the 
motors—one to each driving axle—being “‘ nose- sus- 
pended.” In order to alleviate shocks due to the 
inequalities of the track, springs are inserted between 
the rims of the gear wheels and their centres. The 
goods locomotives will have rigid gears. 

All the remainder of the goods locomotives have 
nose-suspended motors, and all will have six driving 
and two pony axles. Further, the speed control will, 
in all cases, be the same, i.e. :—(a) Six motors in 
series ; (6) two parallel circuits, each with three motors 
in series ; (c) three parallel circuits, each with two 
motors in series. Thus in no case will the normal 
terminal voltage exceed 750 volts per motor. 


ELECTRIFICATION OF LINES IN THE NEIGHBOURHOOD 
or NICE. 

The P.L.M. Company has decided to embark on 
a preliminary electrification on lines in the neigh- 
bourhood of Nice, limited to a local service between 
Cannes and Mentone. The lines in this district— 





the Céte d’Azur—have a heavy tourist traffic. The 
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arnoules—Cannes—Nice 


lines to be electrified are: 


Ventimiglia (Vintimille); Cannes—Grasse; Nice 
Breil ; as shown in Fig. 6. 
Eleven sub-stations will serve these lines at 1500 


volts direct-current. The electrical energy will be 
supplied from the Société Energie Electrique du 
Littoral Méditerranéen, which comprises the most 
important supply authority in the district, having 
hydro- and thermo-electric stations, the most impor- 
tant of which are situated at Ste. Tulle, representing 


For the new schemes, power will be supplied by 
hydro-electric stations in the Pyrenees : 

(1) Soulom, in the river Pau valley, consisting of a 
high and low head station. 

2) Kget, in the valley of the Aure. 

(3) Artouste, Miégebat and Hourat, in the Ossau 
valley. 

(4) Saillens, Merens and Ax les Thermes, 
river Ariége. 

Details of these stations are given in Table X. 


on the 


Taste X Hydro-electric Power Stations, Midi Railway 
Number Alternator. 
Head Mean flow of Turbine. 
sets 3-ph. 50 per. 
m m? /sec hop kW v 
Ossau Valley : 
Artouste 773 2.24 10,000: Pelton 7,000 10,000 
Miégebat 380 5.4 } 10,000: Pelton 7,000 10,000 
Hourat 204 8.1 ) 10,000: Francis 7,000 10,000 
Soulon : 
(a) High head 240 1.5 ; 3,500: Pelton 2,400 10,500 
(b) Low head 106 1.4 3 3,500: Francis 2,400 10,500 
Eqaet is 710 1.75 7 5,000: Pelton 3,500 6,000 
1riége Valle y: 
Saillens 695 2.0 10,000: Pelton 7,000 10,000 
Merens ee 188 +.0 3 10,000 Francis 7,000 10,000 
4\x-les-Thermes 330 6.82 4 10,000: Pelton 7,000 10,000 


a total of 200,000 horse-power installed capacity. 
The network extends from the Rhone to the Italian 
frontier, and includes a 1000 kilom. of 55 and 30 
kilovolt transmission lines. All new extensions, how- 
ever, are to be built at 120 or 150 kilovolt. 


4 (c). Mip1 


The programme of the Midi Railway is a very com 
prehensive one, consisting of the following lines : 
(1) The sections which have been converted from 


RAILWAY. 


single-phase working at 1200 volts, 16 periods, to 
direct current at 1500 volts : 

km 
Pau-Tarbes-Montrejeau 112 
Montrejeau-Luchon. . 36 
Lannemezan-Arreau 26 
Tarbes-Bagnéres de Bigorre 22 
Lourdes-Pierrefitte 15 
Total 211 

With the exception of the first, these lines are all 


small branch lines, leading up from the main line into 
the Pyrenees Mountains, and were originally electrified 
in 1908-14. 

(2) The next group comprises : 


km 

*Montrejeau-Toulouse 131 
*Pau-Dax .. . ' 86 
* Bordeaux - Bayonne -Hendaye 233 
*Puyoo-Bayonne ~ 51 
Lamothe-Arcachon 16 
*Biarritz branch 3 


Bayonne-St. Jean Pied de Port 52 


Morcenx-Tarbes 137 
Tarbes-Agen 148 
Toulouse-Auch 9 
Oloron-Pau ‘ 35 
Ax les Thermes-Toulouse 124 
Total 1105 

This group has been commenced, the sections marked * 

being now under construction or in operation. 
(3) The final group is : 

km 
Narbonne -Cerbeére 105 
Elne-Arles sur Tech : 49 
Perpignan-Villefranche-Kourg Mdme 149 
Rivesaltes-Carcassonne 125 
Pamiers-Limoux 65 
Bram-Lavelanet 63 
Béziers-Neussargues 277 
Total 833 

The total length intended for electrification with 

other branch lines is 2684 kiloms. The map—Fig. 9 


shows the positions of the lines mentioned. 
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Experimental Express Locomotives 





Alsacienne (Oerlikon) 


A 249-kilom. high-tension three-phase transmission 
line at 150,000 volts runs from Laruns to Bordeaux- 
vid the Pau sectionalising station and the Dax trans, 
former station, connecting Bordeaux to the hydro- 
electric stations in the Ossau valley. The capacity of 
this line is such as to enable other demands to be 


sub-stations, which are situated at main stations. The 

lines have a capacity greater than that needful for the 

Taste XI.—150/60-kV Transformer Stations, Midi Railway. 
6666 kVA 
single-phase 

transformers 

one stand-by) 


lotal 
normal 
capacity. 


Synchronous 


Station condensers 


Step-up stations : kW 


Hourat . 10 60,000 
Lannemezan ‘ 1 20,000 
Ax-les-Thermes . . 7 40,000 

Step-down stations : 
Dax se oe oe 7 40,000 2 8.000 kVA 
Pessac so se 10 60,000 2 15,.000kVA 
Portet St. Simon 7 £0,000 2« 8,000kVA 


(to be extended) 


railway load, so that they can be used for other require- 
ments. The 60-kilovolt feeding lines are connected to 


Taste XII.—Swh-stations, rdeauz-Toulouse and Branches, 


Bo 


Branches. 


Bordeaux -Hendaye Dax-Toulouse 


Medoquine 


Puyoo Sames Guiche 
Lamothe Lacq Buzy 
P.K. 70.5 Pau Oloron 
Labouheyre Coarraze-Nay Bedous 
Morcenx Lourdes Urdus 
P.K. 126.7 Tarbes Laruns 
Dax lournay Soulom 
St. Vincent Lannemezan Bagnéres de Bigorre 
Bayonne Labarthe Arreau 


Montrejeau Luchon 
Cazéres 

Longages 

Empalot 


Guéthary 
Hendaye 


the 150-kilovolt network at Pessac (near Bordeaux), 

















supplied besides the traction load, andtheintermediate Dax and Portet St. Simon (near Toulouse), where 
REFERENCE qinnenn yes 
Hydro-electric Power Stas. \ 
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FIG. 9-MIDI RAILWAY 


distributing station at Dax serves to supply the 
Landes district. In the east, a second transmission 
line, 294 kiloms. in length, at 150 kilovolts, connects 
Pau and Lannemezan (for the Eget station) to 
Toulouse and Ax-les-Thermes. Thus Bordeaux and 
Toulouse have now a considerably augmented supply 














Swain Sc 


ELECTRIFIED SECTIONS 


150/60-kilovolt transformers are installed, feeding the 
60-kilovolt lines along the track—see Table XI. The 
transformer stations which receive energy from the 
power stations and convert it to 150 kilovolts are 


situated at Hourat, Lannemezan and Ax les Thermes. 
The traction sub-stations 


see Tables XIT. and XIII. 
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Experimental Express Locomotive 
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FIG. 8 


The Midi was the first French railway to begin 
electrification after the war. To satisfy the demand 
for standardisation, the single-phase lines in the 
Pyrenees were changed over to direct-current working. 








Fives-Lille 14-AA+AA-Al 


T.H., Schneider, Jeumont 
Express and Goods Locomotives 








TAAA-AAA1 


Goods Locomotives 


of electrical energy, thanks to the enterprise of the 
railway company. 

Besides the 150,000-volt lines of the national net- 
work, there are 60,000-volt three-phase lines feeding the 





Goods Locomotives Swan 6o 


PARIS - LYONS - MEDITERRANEAN RAILWAY—ELECTRIC LOCOMOTIVES 


are distributed with due regard to traffic and 
gradients, in such a way that the fall in contact line 
pressure will not exceed 20 per cent. The spacing 
varies between 13 kiloms. and 31 kiloms. On the 
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lines first electrified the majority of the sub-stations 
were equipped with rotary converter groups, consist- 
ing of two 750-volt machines in series. Later, 1500- 

vaste XIII.- 


Sub-station Equipment, Dax-Toulouse and 
Branches. 


No. 
Type of equipment. of 
sets. 


Installed 
capa- 
city. 
kW. 
4500 


Station. 


750-V, 750-kW 


vs 


Series-connected, 
converters 

Puyoo . ee _ = 
Lacq . 
Pau 
Coarraze- 
Lourdes 
Tarbes 
Tournay 
Lannemezan 
Montrejeau 
Labarthe 


3000 
1500 
3600 
2250 
3600 
3600 
3000 
4800 
3600 
1500 


Double mercury rectifiers, 600-kW 
1500-V, 750-kW converters ..  .. 
Double mercury rectifiers, 600 kW 


1500-V, 750-kW converters .. .. 
Double mercury rectifiers, 600-kW 


dd ed 


o o °° 

Series connected, 750-V, 750-kW 
converters 

1500 

1500 

4500 

1000 


Cazéres 
Longages 
Empalot 
Arreau 


— 6S i 


Series connected, 750-V, 500-kW 
converters 

1000 

1000 

1000 


Soulom 
Bagnéres 
Luchon 


1500-V, 500-kW conv erters es 


ictom 


volt machines have been used, or 
rectifiers. 

The contact line—see Fig. 10—is supported by a 
double catenary arrangement. A catenary cable of 
steel supports at 9m. distances a copper auxiliary 
wire, from which is suspended the contact line by 
means of short rigid droppers. The main supports are 
spaced at 90 m. on lines where the radius of curvature 
is more than 2000 m., down to 45 m. on curves of 


mereury vapour 


Stee! Catenary Cable, 80mm? 


hour. The two motors of a bogie are permanently 
connected in series, and the speed control is of the 
English Electric cam shaft type, with series-parallel 
and field-shunting arrangements. The locomotives 
similarly are of the AA — AA type, with nose- 
suspended motors, the total weight being 72 tons. 
The motors are 350 horse-power, 1500 volts, twin 
geared. Regenerative braking equipment is pro- 
vided, including a variable voltage generator. Six 
running speeds are obtained by series-parallel and 
field-shunting control. The locomotives are geared 
for passenger trains to a maximum speed of 80 kiloms. 
per hour, or for goods trains to a maximum speed of 
60 kiloms. per hour. The design is shown diagram- 
matically in Fig. 11. 

A very interesting and unique motor arrangement 
has been developed for several new locomotives. 
It it the motors are provided with vertical shafts, 
arranged two abreast above each of the driving axles, 
the torque being transmitted by means of crown gears 
and a special form of quill and spring connection to 
the driving wheels. The advantages claimed for this 
construction are :— 

(a) The attainment of a large output per axle, no 
severe limitation being imposed by the need of placing 
the motors between the frames. 

(6) The high position of the centre of gravity. 

(c) The employment of bevel gears in opposition 
on the one axle equalises the lateral reactions. 

(d) The construction allows of easy maintenance and 
dismantling. 

Details of these locomotives 
Table IX. and Fig. 11. 


may be found in 


5. RESULTS OF ELECTRIFICATION. 


(a) General.—It is at present too early to give data 
concerning the results obtained on the main-line 


Copper Auxiliary Wire, 100mm? 
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FIG. 10--OVERHEAD CONTACT LINE ARRANGEMENT 


800 m. radius or less. On curves the droppers become 
inclined, so that the contact wire follows the centre of 
the track. The tension in catenary and contact wires 
is 700 kilos. at 15 deg. Cent., and with no wind. 
Besides the catenary construction, the supports 




















- — 835 a— — — —— 
-7165§ — 


‘ 
76¢ 
Series E. 4501 


’ 
76¢t 











12t 


RAILWAY--ELECTRIC LOCOMOTIVES 


carry also the 60-kilovolt distributing line, the direct- 
current feeders, and along certain lines a 10,000-volt, 
three-phase line for feeding and lighting the stations. 

The rolling stock consists of motor coaches and 
locomotives. The former are of the usual type, with 
two motor bogies, and are rated at 700 horse-power 
(hourly). The maximum speed is 80 kiloms. per 


Swam Sc. 


MIDI RAILWAY 


electrifications of the French railways, as the schemes 
are of such recent origin, and are still in progress. 
The older suburban electrifications have coincided 
with the opening of new lines, and small mountain 
lines have been electrified at the time of their con- 
struction, making comparisons difficult or impossible. 
The instability of post-war costs also prevents a 
reliable estimate of the economic advantages obtained 
by the electrification. At the same time, it is found 
on the Midi Railway, where electric traction has 
actually begun, that in many ways electrification has 
proved profitable. The drivers can make 30 per cent. 
longer runs, while the locomotives can cover about 
2.5 times the distance previously covered by the 
steam locomotives. The cost of hydro-electric 
energy is much less than that of the coal it saves. 
Important economies are further realised on engine- 
shed and repair-shop expenses. A rapid increase in 
traffic and revenue has occurred on the lines in opera- 
tion, consequent upon faster and more frequent trains. 


, Electric traction, besides being a great improvement 


from the traveller's point of view, will eliminate 
the danger of starting forest fires by the cinders 
from steam locomotives. Perhaps the greatest 
advantage, however, is the fact that the electrified 
railway network wil] provide a nucleus for the com- 
plete electrification of the whole country. In the 
following sections estimated figures are given for coal 
economy, energy consumption, &c. 

(b) Estimated Coal Economy.—When the total 
projected electrification scheme has been completed 
the saving in railway coal, it is estimated, will exceed 
one and a half million tons, made up as follows : 


XIV.—Estimated Coal Saving to be Oltained After 


Electrification. 


TABLE 


Coal consumed 
under 
steam traction. 

tons. 

370,000 
450,000 
700,000 


Lines in 
in course of 
electrification. 
km. 
2,684 
3,101 
2,266 


Railway. 


Midi Ss 
Paris-Orléans 


P.L.M 


Total 8,051 ‘% 1,520,000 a 
(c) Estimated Capital Expenditure for Electrification. 
—In Table XV. are given estimates for the total 





expenditure on electrification for the route lengths 
shown above in Table XIV:— 


Taste XV.—Estimated Capital Expenditure, Millions of Francs. 


Contact 
system 
and sub- 
stations. 


Power 
stations 
and 
transinis- 
sion lines. 
450 
480 
900 


Loco- 


Railway. motives. Totals. 


(aaa 
Paris-Orléans .. 
P ° 


he ML, . 


1395 
1410 


2224 


495 
480 
900 


1395 1800 5025 


Total 1830 
(d) Estimated Energy Consumption.—The energy 
consumption for traction of the total electrified 

networks is estimated to be as given in Table XVL.:; 
TasLte XVI.—Estimated Energy Consumption at Power Station 
Millions of kWh. 

1913. 

330 

280 

550 


1160 


1933. 
600 
560 

lio 


Railway. 
Midi ° 
Paris-Orléans 
P.L.M, ee 


Total 2260 








The Shipbuilding Position.* 


By Sir EUSTACE H. TENNYSON b’EYNCOURT, K.C.B 
F.R.S. 


I THINK it has been the custom in former presi- 
dential addresses to allude to the general situation in 
the shipbuilding and engineering industries, and | 
propose to follow that practice and at the risk of 
wearying you I will endeavour to review the present 
position, and to make some suggestions which may 
offer possible lines of approach towards remedying 
the rather melancholy state of effairs. 

When we consider all the factors in the present 
situation, I do not myself think it is very surprising 
that the existing state of affairs should have occurre:| 
after such overwhelming and disastrous conditions 
as those brought about by the Great War, and prob 
ably nothing could have prevented the complete di 
turbance of trade conditions which has taken place. 
A similar state of affairs resulted after the Napoleoni 
wars, and it took years to recover. At the present 
moment we must see what can be done to remedy thi 
depression. 

To begin with, I think no opportunity should be 
lost of emphasising the fact that employers and 
employees, manufacturers and owners, are all in the 
same boat, and to achieve any successful results it is 
absolutely necessary to pull together and not attempt 
to row the boat in opposite directions ; this is specially 
necessary now as there has never before been a time 
when such strenuous efforts were being made to stir 
up strife. 

Of course, one of the chief causes of the trouble at 
present is the over-production which took place in 
the later years of the war and immediately following, 
so that the supply of ships has exceeded the demand 
and has kept down prices of freights to such a point 
that often it does not pay to run ships, which perhaps 
stand at a high figure in the books of the owners. It 
must, however, be borne in mind that although large 
numbers of vessels are laid up at the present time, 
there is very little doubt that many of them are old 
or becoming obsolete and probably will never be 
put in service again. It is practically certain that 
only the most economic and up-to-date ships can now 
be made to pay. Luckily for the shipbuilder and in 
the end for the owner, although he does not always 
think so, the economic life of a ship nowadays is 
comparatively short ; improvements in machinery 
and other features of the ships are so rapid that the 
older vessels soon have to give way to more up-to-date 
craft which can be run more economically. 

Great improvements are being constantly made in 
the propelling and auxiliary machinery. It is only 
necessary to refer briefly to one or two of the more 
important improvements introduced recently, such 
as the Diesel engine with the great fuel economy which 
it brings, and now we are offered a further improve- 
ment in the steam engine. No doubt everyone here 
has read the very interesting papers by Sir John 
Biles and Sir Charles Parsons on the proposed new 
development of the steam turbine using higher tem- 
peratures and pressures than have hitherto been 
adopted. I think no definite conclusion was arrived 
at because there can be no sure solution to a problem 
which has so many variables in the data provided. 
The relative economy of internal combustion 
machinery and steam engines depends upon the price 
of Diesel fuel oil and fuel oil for burning under 
boilers, and also on the price of coal, all of which fuels 
command a wide range of differing prices in various 
localities, and there are other considerations including 
the length of voyage, first cost, maintenance expenses, 
and the quality of the personnel, all of which militate 
against a definite conclusion on this subject being 
arrived at; but of this I am sure, that higher steam 
pressure will come and we shall soon see boilers and 
turbines with at least double the usual present-day 
pressure, and it is probable that the new type of 


* Presidential address to the North-East Coast Institution, 
delivered in Newcastle-upon-Tyne on October 16th, 1925. Abrgd. 
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machinery with its resulting fuel economy will be a 
serious Challenge to the Diesel engine, at any rate 
where larger horse-powers are required for high-speed 
ships. High pressures are already working satis- 
factorily in land installations, and in America much 
higher pressures and temperatures are in use for 
certain plants, and in these the metallurgical troubles 
due to the heat have been satisfactorily overcome. 
So that I do not think there is anything to stop the 
advance in the use of high-pressure steam, with the 
increased efficiency thus obtained. In discussing this 
vith shipowners who have most carefully considered 
the rival merits of the Diesel and the steam engine, 
| find a good many who prefer the latter with the 
ordinary triple-expansion engine on account of the 
possibility of using coal at its present comparatively 
low price on the one hand, end the fear of an increase 
in the price of Diesel fuel oil on the other ; so that 
it may be cenfidently affirmed that the steam engine 

very much alive, which is, I think, all to the good 
for this country with coal as its great internal source 
ol power. 

There have been other recent developments in 
marine engineering, though not perhaps of the far- 
reaching character of the two I have mentioned ; the 
knowledge of the best dimensions for propellers has 
heen considerably added to, as has also the improve- 


ment in the form of the hull, on both of which such | 


important work has been done at the National 


Physical Laboratory and other tanks, resulting in | 


yreat saving of power required for a given speed. 


There is no question that further developments in | 


propelling machinery will be continuous, and also 
in the many auxiliary machines which form so impor- 
tant a part of a present-day ship. 

In the actual structure of the hull 1 think there is 
‘oom for considerable improvement in steel. The 
ordinary mild steel which is now in use has practically 
remained unchanged in quality during this century, 
but in recent times considerable progress has been 
made in developing high-tensile steel and also steel 
cf higher elastic limit. Special attention has been 
paid to the use of this in navel ships, and I believe that 
steel of improved quality could be made and adopted, 


at any rate for the more important portions of the | 


structure of merchant ships. Special quality steel 
has been tried with success in recent warships, some 
of which are now building, and I see no reason why 
a saving approaching 5 to 10 per cent. should not be 
made in the weight of steel in many of the larger 


mercantile ships, without any secrifice of strength and | 
this | 


efficiency. It may take a little time to get 
adopted, but the experience we have had with wer- 
ships shows that there is no great difficulty either in 
manufacturing the steel or working it into the struc- 
ture. The concurrence of the registration societies, 
Lloyds, the British Corporation, and Bureau Veritas, 
would, of course, have to be obtained, but the societies 
have always shown their readiness to take advantage 
of any scientific improvement, and I contend that 
there would be no trouble in achieving this if the steel 
makers and others concerned work together with a 
view to obtaining improved quality steel. Even if 
the material a little more the increased cost 
would be more than met by the increased carrying 
capacity resulting from the saving in weight. 
Another direction in which eeonomies might 


cost 


be 


effected is in seeking to introduce more repetition | 
This is, 1} 


work in the work on plates and angles. 
believe, done a good deal more on the Continent than 
in this country. In some of the continental yards 
similar plates ere prepared in large numbers, thus 
saving a good deal of labour whilst at the same time 
increasing the accuracy of the work. 

Labour questions are, of course, always the most 
difficult to teckle in every industry at the present 
day. The usual troubles between employers and 
employed have been increased just now by present 
conditions. The law of supply and demand has been 
largely upset by the arrangements made for giving 
doles to men who are out of work, and this condition 
of things has been further exaggerated by the pay- 
ment in many cases of higher wages to men in the 
sheltered trades who obtain higher rates from muni- 
cipal and other authorities for doing unskilled work 
than could be obtained for doing skilled work at the 
trade union rates prevailing in the district. 

I cannot help thinking that this is leading to a 
disastrous state of affairs. It is generally and rightly 
agreed that education and specialised training are 
most desirable for all, especially for those engaged in 
skilled trades. Lads are encouraged to attend classes 
in the evening and so on, to improve their knowledge 
and skill in particular trades, yet a young man who 
may have worked hard to improve his mind in this 
way now finds that he can obtain higher pay for doing 
purely unskilled work which requires no education 
or training whatever than he can get by working 
hard and with the greatest possible skill at a special 
trade which he has learned with much trouble and 
pride in his work. Is it possible to imagine a more 
deplorable state of affairs ? This condition is further 
aggravated by men in the sheltered trades having 
greater security of tenure in their jobs and often the 
chance of a pension on retirement, whereas the more 
skilled man in ordinary industries is subject to dis- 
missal at a week’s notice and may not get another job 
for a long period when times are bad. 

All these conditions are, without doubt, jeopardis- 


naturally entitled them, and they have left this 
country seeking work, in many cases, in America 
jand also on the Continent, with the result that 





ing the supremacy of the industries in this country, 
and the superiority of work done here is tending 


| gradually to decline. .We are thereby losing more 
and more trade, and soon we shall be outstripped by 
other countries unless this state of things is quickly 
remedied. I think the whole position is more clearly 
understood by other nations, both on the Continent 
and in America, 

On the Continent the men are not faced with con- 
ditions to which I have alluded above, and are working 
longer hours, with the result that the wage bill for 
the production of any article is less than in this 
country, end they cannot obtain higher rates of pay 
for unskilled than for skilled work. In the United 
States the trade union restrictions are not so severe 
or 80 stereotyped as here, and very high wages can be 
obtained provided that a man shows good output 
results. The same thing is equally shown here by the 
better wages earned for piecework compared with the 
time-paid jobs in which the output is frequently 
restricted. Payment by results, with a sufficiently 
high wage for the more highly skilled work, must be 
insisted upon if the cost of production is to be kept 
|} down. Only in this way shall we regain our supre- 
macy, and, eliminating such abnormalities as State 
subsidies, I am certain that we can compete with 
any country in the world if throughout our industries 
a fair day’s work is done for a fair day’s pay. 

Allusion has been made in recent years to the losses 
we have suffered due to the reduction in warship 
building, and 1 quite agree that this has been pre- 
judicial to the allied industries of engineering and 
shipbuilding. In warship building a very high stan- 
dard is set, involving the best class of workmanship 
and material, and the greatest skill of the workers, 
calling for the cleverest and most original ideas from 
the brains of men in the drawing-office as well as of 
the managers and foremen and artisans, and the 
reduction in warship building has had the effect of 
lowering not only the standerd of work, but the 
numbers required to do it. The result is that many 
of our best men, who attain the greatest skill, have 
been unable to get the reward to which their ability 





hundreds of our skilled artisans have left, probably 
never to These men are doing very well in 
America and elsewhere, and the tendency is for more 
and more to leave this country and join their fellows 
on the other side of the Atlantic. All this is naturally 
tending to improve the standard of workmanship of 
our competitors abroad compared with our own. 

I have gone pretty closely into the relative costs of 
ships and machinery building on the Continent, in 
Germany, Holland and other countries, end I think 
the low prices which can be accepted abroad are due 
to the combination of a large number of factors, each 
of which in itself does not perhaps enable a very 
large percentage of reduction to be made, but which 
in the aggregate make it possible for the foreigner to 
build for 10 per cent. or perhaps 15 per cent. less than 
we can, but as far as I am able to make out from 
studying the question, the chief causes are as follows : 

Somewhat longer hours and slightly lower wages ; 
lower rates and taxes ; there is more elasticity allowed 
to workmen doing various kinds of work and not being 
restricted so severely by rules; full advantage is 
taken of labour-saving appliances; many of the 
materials used are also somewhat less costly, and Jess 
elaborate and expensive ships’+ fittings are accepted 
by owners. In fact, a somewhat lower standard of 
living is accepted by the workers and a lower standard 
of article by the purchasers. It is the accumulation 
of economies which enables the prices of ships and 
machinery to be kept down, and we must use every 
endeavour to effect similar economies if we are to 
compete successfully. 

We shall, of course, always be subject to the rise 
and fall in the curves of prosperity, and there is no 
doubt that an improvement will take place sooner or 
later. When that much-to-be-desired period arrives 
it is to be hoped that improving prospects will not be 
promptly checked by foolish demands followed prob- 
ably by labour disputes and stoppage of work which 
merely gives our rivals the chance to get orders which 
would otherwise be placed in this country. 


return. 








Institution of Production Engineers. 


In the course of his presidential address to the Luostitu- 
tion of Production Engineers on Saturday, October 17th, 
Mr. R. H. Hutchinson, of Messrs. Napier, said that the 
time was when we as a nation led the world in every form 
of engineering, but that to-day we had to work hard to 
hold our own and it was in this connection that the work, 
of the production engineer would prove to be of the greatest 
value to the community. Speaking of unemployment, 
Mr. Hutchinson said that it was nothing short of a scandal 
that hundreds upon hundreds of thousands of pounds 
should be spent annually in buying small tools and also 
machine tools which were made abroad. There was never 
a small tool nor a measuring instrument, never a machine 
tool in any works on the Continent of Europe or in America 
that could not be produced to-day just as cheaply and 
as well in our home factories. The reason why we con- 
tinued to buy these things abroad was that our manu- 
facturers were not sufficiently in touch with the actual 
users of their products. Although ,that might sound 
exaggeration, he claimed that it was true, for he had never 


at the right price, when he really understood the position 
That, he continued, did not apply to any special tools or 
purpose-built machines, but to perfectly standard and 
every-day products which continued to be imported in 
quite unnecessarily large quantities. The explanation 
simply was that the foreign manufacturer was all the time 
in touch with the very latest requirements in every phase 
of accurate production through the engineering institutions 
of his country, whereas the British manufacturer generally 
had to depend entirely upon the information supplied by 
his selling organisation. The era had now passed, he con- 
tinued, when manufacturers could lock themselves up with 
their jealously guarded secrets. To attempt to do that 
now spelt disaster, and all manufacturers must come for 
ward and, in free and open discussion, give of their hest 
in order to assist the country as a whole to keep out foreign 
goods, 

Another and equally potent reason why, in many cases, 
our home products were unable to compete favourably with 
foreign articles was want of attention to detail. Compare, 
for exemple, he said, a German-made mechanical toy with 
one made in this country. The one was a thoroughly wellt- 
made and well-finished article ; the other, at perhaps two 
or three times the price, was too often a crude, unfinished 
piece of work. The comparison was not a pleasing ane, 
but it was nevertheless true, and the difference lay simply 
in lack of attention to detail. It mattered not whether it 
were toys, machine tools, motor cars, or locomotives. The 
matter of attention to detail was of prime importance. 

Then, again, there was a motor car being produced in 
this country to-day in very large quantities, a splendid 
monument to the science of the production engineer, and 
yet the tool space provided under the front seat would not 
accommodate, by a couple of inches, the tire pump or jack 
handle, which consequently had to be carried under the 
feet of the rear passengers. Again, a few weeks ago, he 
was examining a drilling machine designed by one of our 
home manufacturers to compete with a type so far exclu 
sively supplied by an American firm. The jack screw was 
placed in line with the drill spindle instead of a few inches 
behind, thus rendering the machine unsuitable for high- 
class work on holes of any depth requiring piloted drills 
and reamers. This same machine was provided with a 
depth indicator of really excellent proportions and yet 
so arranged that it could not be seen by the operator when 
standing in front of his machine and within reach of his 
hand wheel. The simple expedient of marking the scale 
on the bevelled edge of the indicator would have made 
things right 

Another instance was that of a plain grinder built in 
this country, a tool possessing many excellent qualities 
lt was desired to make a slight adjustment to the wheel 
head bearing, but it was found that the nuts provided for 
that purpose had more than one-sixteenth inch play on 
the threads. Much care had to be exercised in removing 
one them to prevent it getting cross threaded. In 
another machine of similar type although indicating in 
most of the essentials of design plenty of thought and care, 
no precautions were taken to prevent grinding grit from 
working into the moving parts of the feed mechanism. 

The next vital point was efficiency in production. In 
every kind of production there were three factors : 
quality, quantity, anid and they are ail inter- 
dependent. Quality had to be improved without detri- 
ment to quantity or cost; quantity had to be increased 
without detriment to the cost or quality ; and cost had 
to be reduced without detriment to quality or quantity, 
and so we arrived «at the circle in which production per- 
petually revolved. The terms quantity and cost as applied 
to production, and mass production in particular, were, or 
should be, as nearly as possible synonymous, though not 
quite, because both must be dependent upon man-hour 
or machine-hour output. It was obvious that if a reduction 
in the cost of labour or material, or both, was accompanied 
by a corresponding increase in capital involved, no actual 
reduction took place. Conversely, a reduction in cost 
could be realised, though labour and material re 
mained stationary, by a reduction of the amount of capital 
involved. The cost of non-productive labour and super 
vision could be capitalised and treated as involved capital. 
To reduce labour costs meant higher man-hour output. 
To reduce involved capital meant higher machine-hour 
output with a reduction in the proportionate value of 
stocks and work in progress by carefully balanced operee 
tions. In other words, a quicker turnover. It was impos- 
sible, therefore, to lay too much stress upon the impor- 
tance of these questions of man-hour and machine-hour 
output. In the matter of man-hour output, working con- 
ditions, wages, stores, and supervision were the main 
features. Under the heading of machine-hour output came 
shop lay-out, processing, rate fixing, jig and tool design 
and upkeep, machine tool maintenance and progress. In 
every one of these matters there was scope for those in 
charge to eliminate waste. 

In a reference to the idea on the part of the many 
workers that it is their bounden duty to restrict output, 
Mr. Hutchinson suggested that the whole of the blame for 
that outlook should not be placed upon the workers. 
Possibly a great deal of blame rested upon those employers 
who had in the past stifled honest effort by adopting the 
practice of rate cutting. Even to-day, he said, there were 
employers who still held the belief that it paid—a belief 
every bit as fallacious as that of the worker who believed 
that it paid to keep his output down. The production 
engineer, more than any one else, had the opportunity to 
combat this evil, because he was in daily contact with the 
workpeople, and by example and fair dealing could gain 
their confidence. Further, he could so organise his shop, 
lay out his work, design his jigs and tools, and fix his times 
the workers 
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that it became increasingly difficult for 
deliberately to curtail their output. 
Finally, Mr. Hutchinson referrea to inspection and 


expressed the view that a strong, impartial and effitient 
inspection department was not only beneficial, but was an 
absolutely essential part of efficient production. There 
were some firms to which up-to-date inspection methods 
were unknown. There were many engineers, holding quite 
responsible positions in the shops, who looked upon the 
inspector as a kind of policeman and quite unnecessary, 
whilst, on the other hand, there were some inspectors who 
regarded themselves as very superior persons, and, by 
their attitude, were partly responsible for the present 
position. In conclusion, Mr. Hutchinson said that he had 








yet known a British firm fail to produce what was required 





endeavoured to show the need for a comprehensive 
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institution for this comparatively new profession of 
scientific mechanical production, to co-ordinate the many 
branches of engineering so vitally dependent upon it. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


HEATLESS COMBUSTION. 


Sir,—The point raised in the article “* Heatless Combustion,” 
in your issue of October 2nd, has, to my knowledge, never been 
raised before. I proceeded to check it by the law of conserva- 
of energy. From the results of this investigation given 
below several points arise :—(1) I am unable to accept heatless 
combustion as an explanation of the so-called missing pressure 


tion 


in explosions ; (2) heatless combustion must, however, not be 
in so far as one can see, the combustion of hydrogen 


This conclusion 


excluded ; 
may possibly be heatless and even endothermic. 





The integrals in equation (2) can be obtained graphically from 
Fig. 1. Q is plotted in Fig. 2 for two different cases, namely : 
(1.) Lkg.mol., H, }kg.mol. O, I kg.mol. H,O. 
(11.) 1 kg.mol. CO $kg.mol. O, 1 kg.mol, CO,. 
Q represents, of course, the calorific value of H, and CO 
respectively. 
The equation (2) shows that combustion is 
(a) Exothermic as long as 
t 


t 
Q M,,, / C,,@¢ is greater than M, / C,,at. 
‘o * 
(6) Neutral or heatless when 
t. 
M,, | Crmttt 


o 


t 
Q M, [ ©,,dt. 


o 


when 


t 


M,. / C,,,4t ts less than 


Endothermic, 


Q 


t. 
M J Cepitt 


o ’ 


In Fig. 1 the specific heat per kg.mol. for diatomic is 


Wases 
represented by the equation : 
T 
1000 


67 


C, 4. 


the 
we see that the combustion 


The specific heats of CO, and H,O are in accordance with 


figures given by Pier. From Fig. 2 
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FIG. 1 


is arrived at from pure thermodynamic considerations to the 
(3) By the methed 
indicated in what follows the observations reported by Dr. J. W. 


exclusion of any new chemical reactions. 


Mellor in connection with the action of hydrogen on carbon 
aioxide are capable of explanation. I have never heard of Dr. 
Mellor’s observations before, nor am I aware of any explanation 
of the phenomenon having been advanced. 

The heat Q evolved by combustion at constant volume is 
equal to the difference of internal energies of the combustible 
and tte products of combustion U,. 

Q U U 


In the case of a gas we have : 


mixture U,, 
(1) 


m ! 


, 
2 
U,. M,, | C..éT + Kew» 


M 
( pecitic 


of 
at 
constant. 
7 
M,/C,,41 


kilogramme-molecules m the muxture 
ot lL ky.mol. of the 


where num ber 


heat constant volume 


mixture, and K,,, 
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a 
o 

where M, 

( specific heat at constant volume of | kg.mol. of the pro- 


number of kg.mols. in the products of combustion, 
ducts of combustion, and K, constant. 
We 


can write 


and M / C.aT 
At 0 deg 


Cent. the iaternual « nergy is 


mM / ‘ al K. 
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K 
temperature 


Q l { 


The equation (1) can be transformed as follows 


t 
Q M /‘ dt 


t 


t 
Mf emit M, |‘ ppt 
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In Fig. 1 are plotted U, for the diatomic gases, CO, and H,O. 


Q=Q 


FIG. 2 


of CO is exothermic over the range of temperature in the diagram, 
and assuming that the specific heat curves of CO and CO, over 
higher temperatures would show no alteration in their nature, 
the combustion would continue to be exothermic. At any rate, 
over the temperature range of the diagrams there is only 
exothermic combustion. ; 

If we take a gas containing by volume 29 per cent. of CO, 
15 per cent. of O,, and 56 per cent. of N, by combustion in a closed 
vessel heat will be evolved, but at the same time the mixture 


is heated and therefore the heat evolved will follow, in the 


plete combustion, to heat losses, or to the inaccuracy of figur 
In particular the speciti, 
heat is assumed to be independent of pressure, which is v: 
doubtful. 

If we consider the combustion of hydrogen 


tor specific heat and calorific value. 


m the sar 
manner we obtain in Fig. 2 the curve of calorific value of 1 kg.n 
of H 
its increase up to about 1500 deg. Cent. and subsequent decrea 
of rather rapid nature ; 
increase of the specific heat of H,O at higher temperatur: 


with varying temperature. The curve is interesting | 


this rapid decrease is due to the ra; 


while the specific heats of hydrogen and oxygen increase p: 
If this nature of increas: 
maintained over a still higher temperature range we wo 
reach neutral and finally endothermic combustion. 

The action of hydrogen on carbon dioxide is a combinati 
of two phenomena: splitting of CO, into CO and O and cor 
bustion of H, into H,O. 
the second exothermic over temperatures up to 


portionately to the temperature. 


The first phenomenon is endothern 
3000 deg. Cer 
The heat evolved will be the differerce between calorific valuc 
H, an« the calorific value of CO shown in Fig. 2, from which 

can see that the action of hydrogen on carbon dioxide is ey 
thermic between atmospheric temperature and 2580 deg. Ce: 
At the 2580 deg. (absolute 
2853 deg. Cent.) the action is neutral and above that temper 


temperature of temperature 


ture the action becomes encother The observation ascril, 
to Dr. J. W. Mellor, on page ‘ 
seems to confirm the above remarks. 

Erith, Kent, October 13th. B. 


[Mr. Pochobradsky’s 
instance at least confirmed in a remarkable manner by expe: 
His figure of 2853 deg. Cent. for the 
in the reaction between hydrogen and carbon dioxide compar 
with the figure 2830 deg. Cent. given by Dr. Mellor on 1 
Ep. Tue E.) 


ic. 
2 of your issue of October 2 


POCHOBRADSKY 


theoretical calculations are in « 


ment. ‘neutral point 


strength of experimental evidence 


Sin,—-The suggestion put forward in the leading article 


your issue of October 2nd, 1925, that the missing pressure a: 
temperature in internal combustion engines may be explain: 
by the possibility that, at a certain degree of temperature, con 
bustion proceeds without further increase and perhaps with « 
but 
generally accepted it is to be hoped that all those wh 


actual decrease of heat, is most interesting, before bein, 


are no 
giving attention to research work will, through your columns 
elsewhere, make a contribution to the subject. 

From seventeen years of experience with the application « 
the 
many 


what is now known as “Tookey factor,’ the writer quit: 


naturally turns to his records to find out whether tl 
theory can be supported or condemned, and has compared 
considerable number of tests made by others as well as by hin 
In order to obtain a unifor 
per 
cubic foot of piston displacement plus clearance volume, usin, 
the symbol Q ¢ to denote the quantity of heat in B.Th.U 


total cylinder volume 


self on the basis of mixture strength. 
basis he has computed this strength in terms of B.Th.U. 


. an the 


If the thermal efficiency, which is always reported in cor 
nection with every test, is used to appreciate the actual pr: 
portion of the mixture strength converted into work, one get 
the relation Q ¢ Qp 
reproduced in Fig. 3 a curve of Q p «9 obtained is given on a 
basis of Qt. It will be noticed that after a Qt value of 65 or 
thereabouts the quantity of heat Q pconverted into work remain« 
practically stationary at about 21 B.Th.U., 
falling off up to a mixture strength of 100 Q ¢. 
takes the amount of heat transmitted to the cooling water a 


thermal efficiency Thus in the chart 


with perhaps a slight 
Similarly, if on 


reported by various experimenters one could plot the curve Q 
and by the difference the curve Q x represents the actual number 
of B.Th.U, the 
accounted for.” 


passing away in exhaust or otherwise un 


These curves have been plotted from tests made on heavy 


oil engines, gas engines and petrol engines. This range of fuels 
permits the results obtained with varying mixture strengths to 
be examined over the whole field and not merely over the limited 
region provided by one particular fuel alo The manner in 
which the plotted points join up is very striking and obviously 


points to some law governing the whole question. 





Power Qp 


Qp 


Therma: Efficiency 
at 








course of combustion, the curve for CO given in Fig. 2, or speak - 
ing broadly, tne heat evolved will be less than that indicated 
by tne calorific value of CO at atmospheric temperature. Assum- 
ing the original mixture at the temperature of 0 deg. Cent., 
the final temperature after complete combustion in a closed 
vessel without any heat losses would be about 2560 deg, Cent. 
und the final pressure about 127 lb. per square inch. If in actual 
experiment these figures are not reached, the discrepancy cannot 
be explained by heatless combustion, because such condition 
cannot arise with CO. The discrepancy may be due to incom- 


Relative proportions of B. Th. U contarmed 
m Qt (Mixture strength) absorbed m 
Water Qw 


Exhaust etc. Qx 








It is particularly noticeable 
65 Qt an increase of mixture 
the added B.Th.U. 
accounted for.”’ 


that after a mixture strength of 
strength has no effect whatever, 
passing through the engine “* un- 
This seems to suggest a change which might be 
due to combustion proceeding without increase of temperature, 
or what you have called heatless combustion. 

This seems to be a fact that has not hitherto been sufficiently 
well appreciated, but in my opinion it merits the attention of 
professors specialising in research upon gas and oil engine 
problems. That temperature conditions do in practice affect 


merely 
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It will be seen that 
for equal mixture strengths on the Q¢ basis well-scavenged 


this point is clearly brought out by Fig. 4. 


engines, such as four-stroke cycle and two-stroke cycle with 
avenging arrangements, convert a larger number of B.Th.U. 
in the charge to useful work than two-cycle crank case com- 
This, to my that 


engines, which notoriously 


pression engines, mind, shows crank case 


compression are ineffectively 


«avenged, attain the critical or neutral temperature of com- 


bustion at the lower values of Q¢. Similarly, 1 find in prac 








Webb thus corrected his own mistakes, but left others to follow 
them up. These books state that he was proud of his four-cylinder 
In this he led the European 
Continent until later it adopted only two valves to serve four 


engines having only two valve gears. 


cylinders ; and although, in France, the double reversing gear 
(used for cancelling out the increment of power due to the second 
expansion) has continued until, at last, importers everywhere* 
have cancelled French engine orders on that account, just as it 
enabled Whale and Herdner to cancel out the system for good. 






















—_ —— — 20 
18 . “ 1a 
Efficrency Curves for Crank Case Compression 
16) Engines compared with Normally Scavenged Cylinders 16 
14 14 
1 *9 
"0 10 
8 
Curve COL 
f 6 
Day two-stroke Engine =a ~> 
; a 
* we ) 
mert4 ratte F 
, = | et . 4. —— ——— ———— 
10 15 20 ) 30 ws 40 45 50 
Tre Excinee at Swain S 
FIG. 4 
tiwe that partially blocked exhausts and incorrect exhaust It is a chronic amateur error to argue that three-cylinder 


valve timing affect the efficiency of the engine in much the same 
wu“ “ay Presumably im ste h CASES also the temperature before 
ignition is greater and the critical combustion temperature is 
W.A. 


reached at lower Qt values. 
39, Victoria-street, S.W. 1, October 


TooKry. 
19th. 


COMPOUND LOCOMOTIVES 


Str, Anyone so much interested in locomotives as to read the 


version of their history now appearing serially in Taz ENGINEER, 
and of which a good part is devoted to engines of the ex-North 
Western Railway, would acquire a truer and fuller knowledge of 
the working of N.W.R. locomotives by reading the works men 
tioned hereunder. They are probably to be found in technical 


institute libraries; copies are in the Patent Office Library, 


Chancery -lane 

1) History, Construction and Development of the British 
Locomotive,” by C. J. Bowen-Cooke (Crewe). 1900. 
Whittaker and Co., 


London : 
near Paternoster-square, E.C. 





(2) “ London and North-Western Locomotives,” by Cotterill 
and Wilkinson, 12, Cherry-lane, Birmingham. 1899. 
From the technical Press, popular Press, books, and recent 


lustories and also lectures, | had, like most persons, felt consider- 
able bias against the Webb compound locomotives and his 
From these two books quite 
a different impression is given by the records of the work done 
N.W.R. engines. 
files, the speed performance of the N.W.R. compounds exceeds 


incompetence in designing them. 


by Cooke states that, for the loads and pro- 


that of any locomotives then existing in Europe—which may be 
correct, as, at that date, the Maffei compounds, with their high 
But allowing 
for the severe handicap to M.E.P.’s and tractive efforts imposed 


M.E.P.’s at 90 miles per hour, were not in service. 


by the insufficiently large low-pressure cylinders 
later by Whale 
work done by the Webb compound engines 


as shown up 
one is greatly surprised to read of the remarkable 
altogether different 
from the statements of their operation that have gone down to 
history. Cooke quotes, officially, a small coal economy of about 
20) per cent. as ascertained by careful tests on the N.W.R., and 
mnentions, as examples of compound speeds, 73 miles per hour 
for 12} miles with trains of 200 tons, excluding engine and tender, 
and of 240 tons gross load at 87 miles per hour on sections 


between Crewe and London—referring here to engines Nos. 1307 
and 1309. The “ Black Prince ”’ compound class was used 
for express trains of over 300 tons, Whale incidentally mentions 





372 tons or 461 tons gross during dynamometer tests, Crewe to 
Stafford Tae Enoineer, January 8th, 1904. 
of the high-speed runs by British of 80 and 
to-«lay are not made with greater loads than Whale mentions, 
Cooke 
makes it very clear that simple engines with equal boilers could 


nee Many 


engines 92 tons 


yet they have boilers of about twice the size and weight. 


not perform the same work as compounds, and he gives an 
of the Webb Duke 
Unable to haul its trains with four single cylinders, the first 
Duke *’ to with perfect 
see the photographs in book 


intaglio frontispiece Iron (compound). 


= Iron was converted cc mpot nd 





success 





rhe simple explanation of the difference in the boiler power, 
according whether the engine is simple or compound, is shown 
by the indicator cards given by Whale on page 33, January 8th, 
1904, Tue ENGINEER (compound), as compared with those 
(simple) issued by him on page 387, April 15th, 1904. The com- 
pound cards show about 30 Ib. per 100 lb. greater pressure on 
the pistons than the simple cards, despite the insufficient ratio 
of cylinder volumes usually employed by Webb and which Whale, 
in reducing all excessive loads on the large pistons (caused by 
the insufficient low-pressure volume), made worse, thermally, 
by the obsolete French system of double independent valve 
gears, operating the low-pressure in full gear but the high-pres- 
sure with as short a cut-off as possible and with a wide open 
That the 
compound system, which it was then Whale’s policy to abolish. 


regulator. Whale contrivance “ put the cover on” 
The history of Whale and the Iron Duke four-cylinder simple 
has yet to be written-—see book 2. 

The constructive attacks on the Webb attempt to 
pound ” engines, with minimum ratios of volumes, by “* Argus,” 
in Engineering, are numerously quoted by the authors of the 
second book (2) and which would be useful reading to locomotive 
designers in any country to-day, because failures, when heeded, 
are instructive ; the divided-drive Webb three-cylinder engine 
(called Jack the Ripper instead of Pennsylvania after trials on 
the Pennsylvania Railroad lines in 1888) gets much criticism 
for its “* boxing bouts "’ with its trains. The error of the divided- 
drive engine still survives from Webb, in France and some other 
countries, and would be equally troublesome now without the 
connecting-rods (supposing that by accident they were broken 
or had to be taken off), whereas the Webb balanced-axle drive, 


*“com- 


introduced in Black Prince, would run trains more smoothly at 


low speeds without any connecting-rods than divided-drive four- 
cylinder engines will with the rods out of use. 





engines do not work with the same percentage of load on all their 
pistons at all cut-offs, at all powers and at all speeds, in com- 
pound expansion as in simple expansion. The piston loads can, 
if desired, be regulated to a nicety by cut-offs suitably propor- 
to the The Midland 


may sometimes use live steam in the low-pressure 


tioned ratios. three-cylinder 


cylinder 
engines 
cylinders for the first revolution if and when the low-pressure 
cranks stand to make the first start. Even so, they would never 
again be used for live steam if their high-pressure volumes 
equalled the total high-pressure volumes of the Midland simple 
cylinders as fitted with the same boiler. The difference in the 
sizes of the Midland Railway low-pressure and high-pressure 
cylinders is negligible, so that practically equal initial pressures 
are required in all cylinders for equal loads, and latterly their 
so that the exhaust steam from the one 
high-pressure cylinder provides 72 per cent. of the total M.E.P., 


valves have been set 


and with the consequence that this extra power, divided between 
the large cylinders, is rather less than that in the high-pressure 
cylinder — purely as a matter of choice at present, for, if desired, 
their loads could at any time be adjusted as equally as in three 
simple cylinders—and the variations of load in which latter, 
during one revolution, are considerable, as they also are at differ 
ing cut-offs and speeds. There is, however, no need to speculate, 
with the wide temperamental factors in various individuals 
guided by inward personal feelings, on the possibilities of tests 
of locomotives to be made with three cylinders simple and 
compound, for that has already been done on a large practical 
scale during over twenty years past, and to repeat which would 
be a waste of money and of time, for those who have time to 
write and think about it may just as well read the results at 
once in the French and German railway reviews as translated 
in the Révue Générale des Chemins de Fer, pages 595-6, Vol. 2, 
1907, concerning groups of locomotives specially designed to 
ascertain how much work per ton of coal could be obtained from 
various systems working express traffic up to 56 miles per hour 
100 on the North-Western Railway of 


Austria, with the following results 


on profiles up to | 


Compounds, Simples. 
Consumptions 3ecyls.and4ecyls. 2 cyls. 2 eyls. 
At driving tires 79 86 100 
At the draw-bar per hr. 66 80 100 


At the draw-bar the effective horse-power hours per unit of 
66 66 
n the simples. 


consumption was 100 51 per cent. greater in the 
The inferiority of the two- 


cylinder compounds was found to be exactly in ratio with their 


compounds than i 
ratio of cylinder volumes. As low as 8 per cent. economy was 
found in compound engines with the lowest ratios H.P.: L.P. 
Those quoted above are only the averages of several groups, 
Three-cylinder simples were also tested in Austria without dis 
covering any durable advantage, and gauge space then did not 
The four- 


cylinder compounds were fractionally less economical than the 


compel their use as in the United States to-day. 


three-cylinder compounds, but quicker than the latter on fast 


short-distance train runs because of the lesser amplitude of 


their variations of tractive effort per revolution. With 187 Ib. 
boiler pressure the ratio of cylinder volumes adopted was 
H.P. 1: L.P. 3, and the best working cut-offs were fixed as 
follows 

H.P. L.P 

40 45 

50 45 In per cent, of stroke 

65 55 Cyl. vol. ratio 1: 3. 

70 sol 


and therefore totally the reverse of the methods of operation 
French and North German compounds, but 
more nearly comparable to the 


Britain, the Midland, having their cut-offs approximately : 


common In most 


most efficient locomotives in 





H.P L.P. 

29 | 

43 Cyl. vol. ratio about 1: 2-4. 
87 76 


The study of the best proportions to be adopted is a com- 
mercial and financial proposition, now that the very latest of 
efforts by Lima Locomotive Works, replete with every economy 
device and long valve travel (8}in.), show only 5 per cent. thermal 
efficiency with 23 lb. superheated steam per indicated horse- 
power hour, or 20 Ib. net in deducting all auxiliary services 
and losses and as compared with 13 per cent. thermal efficiency 
and 12-131b. steam per indicated horse-power hour in con- 
tinental compounds. The best records of the G.W.R. show 8 per 
cent. efficiency and 21 lb. steam per indicated horse-power hour, 
and the North-Eastern “ Stumpf’ uniflow locomotive 21 Ib. 


99 


*A exception the importation by the Spanisn 
Northern Railway of very large *‘ Mountain’ type compound 
lecomotives, by Hanomag, having that firm's double reversing 


recent 





170 Ib. to 180 Ib. 
boiler pressure at least to operate compound is based on a 


The principal objection that it requires 
mistake. Indicator cards made in compound expansion at 5 Ib. 
per square inch pressure show areas proportionately as large ax 
those made at 180 lb., while triple expansion with 50 Ib. pressure 
gives excellent results for the weight of water in the steam. 
The Bonnefond gear, in simple locomotives, at 10 per cent. cut- 
off has given cards equal to the very best stationary practice 
to the Lencauchez-Corliss locomotive gear, to the 
Lentz and to the Caprotti, infinitely superior to the Ricour 
valve distribution, and substantially better than the Church- 
Nothing better than this is conceivable 
in simple locomotives for high steam economy, with large 
trip gears, 


superior 


ward long valve travel. 
cylinder volumes, short cut-offs, high 
&c. 
the idea of long expansions in single cylinders, d la Robison, 


pressures, 
&c., as imagined by generations of engineers, all pursuing 


yet in voluminous pages of results in the Révue it is all resummed 
in 26 lb. to 30 Ib. steam—saturatedt—for Bonnefond trip gears 
and for Ricour piston valve gears. The remarkable thing is 
that engineers never will learn from the costly experience of 
those who go before them, but must, like Ivatt, try for them- 
selves and come out badly or worse. If one plods through the 
mass of books and literature treating of compound locomotives 
in all languages, as filed in the Patent Office Library (except one, 
by Allen), it is impossible not to deplore the incapacity of their 
authors, who imagine that at high speeds tractive effort is 
the M.I 


maintain 





down 
to 


when, actually, longer 
It the 


obtained by 
cut-offs 


cutting 


it. 
M.E.P. increment at high speeds that enables the small boiler in 


are needed is 50 per cent 


* simple.” 


R. C, 


compounds to exert the tractive effort of large boilers 
October 13th. 


Sin,—-In my letter on page 400 of your issue for October 16th 
The 14 miles of the | in 100 climb, over 
which the mean speed was 33-9 miles per hour, were timed from 
milepost 235 and not 234, as stated. The rising gradient begins 
at post 2344 at the rate of 1 in 229, and steepens to 1 in 100 
The last mile of the rise between posts 249 
and the top ot 
L.. AHRONS 


a slight slip occurred. 





close to post 235. 

and 250 was not recorded, as I missed post 2494 

the bank is inside Blea Moor Tunnel E. 
Nottingham, October 19th. 


DRILLING GLASS 
Sin, —Your note in the current issue of THe ENGINEER 
relating to the hardening of drills suitable for boring glas 


recalls to my mind a colonial experience of over twenty years 
A pair of electric cables had to be passed through a floor 
A drill was made from the usual 


ago. 
covered with fin. plate glass. 
carbon tool steel with a diamond point, and a mixture of turpen- 
tine and camphor was fed on to the drill used in an ordinary 
hand My that gin. 
diameter, took about half an hour to get through the plate glass, 


brace. recollection each hole, about 


but the drill seemed to be none the worse after the job 


London, N.W. 5, October 17th. Joun D. Troup. 
THE ARMSTRONG " CLASS OF 4-4-0's, G.W.R 
Sir,—In saying—-September 25th, page 317—that these loco 


motives had 7ft. Ijin 
was misled by a statement recently made elsewhere. In reply 
to my the Mr. 
Collett, the chief mechanical engineer of the G.W.R., has kindly 


rebuilt with 


coupled wheels at the present time, | 


request for information respecting engines, 


sent me a diagram showing that they have been 


superheater boilers, 18in. by 26in. cylinders, and 6ft. 8$in. 
wheels. F. W. Brewer. 
Stevenage, Herts., October 19th 








FINISHED STEEL PRODUCTION IN GERMANY. 


Tue Association of German Iron and Steel Producers has 
now issued particulars of the production of rolled iron and 
steel manufactures in 1924 and down to the end of June, 
1925, excluding produce of the region of the Saar. In 1913 
the share of the Saar in the total production of rolled 
products throughout pre-war Germany amounted to 9.9 
per cent., that of Alsace-Lorraine was 11.6 per cent. ; 
that of Luxemburg, which then belonged to the German 
Customs Union but is now incorporated with Belgium 
from an economic point of view, reached 6.6 per cent., 
and that of Upper Silesia amounted to 7.7 per cent. in so 
far as concerns the particular area ceded to Poland. If 
these several districts be left out of account, it is found 
that the total manufacture of rolled products averaged 
930,100 metric tons per month in 1913 within the post- 
war frontiers of Germany. 

During the war and several subsequent years the output 
of rolled manufactures considerably declined and reached 
the lowest level of 457,400 tons per month in 1923, which 
was the period of the occupation of the Ruhr. In 1924 
the average monthly output rose to 681,200 tons; in 
January, 1925, the monthly production at 982,100 tons 
surpassed the monthly average in 1913 within the present 
Customs frontiers, falling again to 924,500 tons in February, 
but rising again to 1,003,100 tons in March. In April the 
quantity was 911,400 tons, May 916,400 tons, and June 
896,000 tons, the figures for July falling again to 863,000 
tons and to 802,000 t-ns in August this year. The total 
production in 1924 is returned at 8,174,400 metric tons, 
while the quantity for the first half of 1925 was 5,633,000 
metric tons. 

The products concerned are materials 
destined for the market, permanent way material, joiste 
and other shapes, bars, hoops, wire rods, plates and sheets, 
tin-plates, tubes, rolling stock, forgings and other manu- 
factures not specifically enumerated. Quantitively the 
first position in 1924 was occupied by bars, of which 
2,321,000 tons were made : the second place was taken by 
permanent way material, with 1,052,000 tons ; the third 
by wire rods, with 908 000 tons ; the fourth by semi-finished 
material, with $29,000 tons; the fifth by plates, with 
766,000 tons ; the sixth by tubes, with 476,000 tons ; and 
the seventh by joirts and other shapes, with 460,000 tons. 
These positions remained practically without change in 
the course of the first six months of 1925. 


semi-finished 





+ Per 1.H.P. hour. 





gear, despite its abandonment in modern European practice. 
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The Autogiro Flying Machine. 


FoR some two or three years past the attention of 
aeronautical circles has been drawn from time to time 
to en entirely new form of flying machine, known as 
the ** Autogiro.”” the invention of a young Spanish 
engineer, Don Juan de la Cierva. A few months ago 
interest in this development was increased in this 
country by the news that experiments in connection 
with its development were being conducted at the 
Royal Aircraft Establishment, Farnborough. On 
Monday of this week, after some more or less private 
trials on the preceding days, Mr. F. T. Courtney, a 


lift developed by their velocity relatively to the air. 
On one side of the machine the rotational velocity of 
the sails in the same direction as the forward 
translational motion of the machine as a whole. On 
the other side, the two motions are in opposition. 
each sail swings round its relative velocity therefore 
fluctuates from @ minimum to a maximum value and 
then down again. The lift developed passes through 
@ similar cycle and as a consequence the sails, being 
free to hinge through a certain range, rise and fall 
after a manner which might readily lead the casual 
observer to believe that sustentation is derived by 
resort to the flapping wing principle. 

The machine is obviously not an aeroplane, for it 
does not derive its lift from fixed aerofoils. It is not 


1s 











THE AUTOGIRO ABOUT TO START A FLIGHT 


well-known aeroplane pilot, demonstrated publicly, 
with the consent of the Air Ministry, the capabilities 
of the system as applied to a full-sized machine. In 
the accompanying engravings we reproduce views of 
the machine on the ground and in flight. 

The mechine tested consists of the fuselage, teil 
planes and undercarriage of an Avro biplane driven 
by a two-bladed tractor screw and a 120 horse-power 
Le Rhéne engine, mounted in the ordinary manner. 
The wings of the Avro machine have, however, been 
removed, and in their place there is a single spar, on 
each side, carrying at its outer end a diminutive 
wing, which is really an aileron, and is used solely 
for control purposes and not primarily for contribut- 


ing lift. On top of the fuselege near the nose a tubular 
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THE AUTOGIRO IN FLIGHT 


pyramid provides support for 2 roteteble vertical 
shaft to which four more or less horizontal windmill 
sails are attached. The sails are jointed to the shaft, 
and for stowage purposes may be folded upwerds 
into 2 bunch. In flight, however, the sails are main- 
tained substantially at right engles to the shaft, but 
restricted amount of freedom to 
move on their hinges. The shaft and sails are in no 
way connected with the engine. When the system 
is developed, the sails at the outset of « flight will no 
doubt be set into rotation by some mechanical means 
of starting to replace the coiled rope and team of men 
employed on Monday. Once the sails have been set 
rotating, the forward motion of the machine derived 
from the tractor screw and the engine is relied upon 
to mantain their rotation. 

When the machine is in the air, the windmill sails 
are acted upon jointly by centrifugal force and the 


are each allowed a 


a helicopter, for the sustaining screw is not driven 
by .the direct power of an engine. Nor is it an 
ornithopter, for the up-and-down movement of the 
sails is merely incidental to the plan adopted for their 
construction. Since the rotation of the sails is de- 
pendent upon the forward translational movement of 
the machine es a whole, it is clear that hovering in the 
helicopter sense is beyond the ability of the system, 
and that the autogiro can only achieve this desired 
performance under the same conditions as are required 
in the case of an ordinary aeroplane, namely, the 
existence of a head wind of sufficient force to provide 
the requisite lift without movement of the machine 
relatively to the ground. The machine has, however, 
one of the desired attributes of the helicopter, that of 
being able to descend practically vertically with the 
engine shut off. On Monday it alighted from a height 
of abcut 500ft. along a path inclined only a few degrees 
to the vertical. and with a forward speed at the 
moment of touching the ground of something not 
much more than 10 an hour. In full flight 
it achieved a forward air speed reported to be 68 


miles 


miles an hour. 

It is easy to criticise the machine, its construction 
and principle, to point to the fact that its sustentation 
is dependent not only upon the strength of its sus- 
taining members, but upon their continued motion, 
and to question what value is to be attached to the 
special features of its performance. It much 
too early to advance the claim for the machine that 
it greatly increases the safety of artificial flight. It 
can, however, be justly remarked that the novelty of 
its principle and the success with which its applica- 
tion has been demonstrated are such as to merit the 
trouble and expense of further development. 


Is 





Diesel-Electric Rail Cars in Canada. 


We have already described in our issue of October 2nd 
the new design of all-steel quick-running oil engine which 
has been built by William Beardmore and Co., Ltd., of 
Parkhead, Glasgow, for railway work in Canada. By the 
courtesy of Mr. C. E. Brooks, Chief of Motive Power on 
the Canadian National Railways, we are now able to give 
further particulars of the two types of passenger rail cars 
in which this machinery is fitted, together with some actual 
test results. At the present time there are completed and 
under construction in the railway company’s St. Charles 
shops at Montreal no loss than nine cars equipped with 
oil engine genorating units, and with standard railway 
type electric driving motors. Seven of the cars are of the 
single body pattern, each 60ft. long, and are shown in 
Fig. 7 on page 436, whilst two are articulated cars with 
a length of 102ft. One of these is shown in Fig. 8, and 
also in the plan view, Fig. 2. The remaining views on 
page 436 serve to indicate the arrangement of the fléxible 
connections on the articulated bogie, and to show the 
engine, cooling water and oil-cooling radiators, which are 
mounted on the roof of the coach. 


As | 


In the following table some of the leading dimension 


of the two types of car are given : 
Dimensions and Particulars. 
Articulated 
cars 

1O2ft. 

Sift, 3in 
Soft, Gin 
1Oft. 10d 
1Oft. 42in 
i2ft. 


60Tt. cars 

Length overall Hort 

Length of front half 

Length of rear half 

Width outside 

Width inside ie 

Height from rail to top of roof 

Height inside from floor to 
ceiling 

Height overall 

Distance between bowie centres 

Distance between bogie centres, 
front half 

Distance between bogie centres 
rear half 

Total wheel base 

Bogie wheel base 


lot 
ott 
b2ft 


Olin 
6in 

Sjin. 2]in 
sit 
15ft. 
39ft. 


Ojfim 
sin 

S0it. Min 
S8it 
Soft. 
7it 


Min 
Ltr 
fin 


lin 

in. and 
Shin 
17ft. Gin 


Diameter of wheels 

Length of engine-room 

Length of luggage compart 
ment : 

Length of smoking compart 
ment . 

Designed seating capacity 

Length of passenger 
partment. . ° 

Weight on rail with complete 

but live 


16ft. Gen 


L5it. Sin 
126 
com 

t4it 
equipment, ho 


load . 188.000 Ib 


101.000 1b 


Construction and General Equipment.—The main bodi 
of the cars and the steel throughout, an 
were built by the Ottawa Car the 
were finally completed in the railway company’s 
| workshops. From the illustrations and drawings whic! 
| we reproduce, a general idea of the design can be obtained 


frames are of 
Company, but car 


ow 








FIG.1-END OF ENGINE SHOWING CONTROLS 


mention, however, may be made of some of the more interest 
ing points. It will be noted that the oil engine generator 
unit is arranged in the front of the car and housed in a 
special engine-room. Drivers’ cabs, with complet: 
controls, are arranged at of the car. Special 
provision has been made for installing, and for removing, 
the engine and generator, should this be required for repair 
purposes. For this reason the steel partitions between the 
luggage compartment and the engine-room are so con 
structed that they can be removed so as to give more access 
to the engine and generator unit. As shown in Fig. 9 on 
page 436, hatches are fitted to the roof of the car, so that 
when desired both the engine and the generator can be 
lifted out by an overhead crane. These hatches are also 
provided with hand-worked ventilators operated from the 
engine-room. The bogies as shown are of the standard 
four-wheel type, with eyualising springs and 36in. rolled 
steel wheels are fitted throughout. In the case of the 
smaller 60ft. car, the front bogie carries two motors and 
its journals are 5in. by 9in. The journals of the trailing 
bogie, which carries no motors, are 4}in. by 8in. Standard 
A.R.A. boxes and axles are fitted on the 60ft. car, but on 
the articulated car Skefko self-aligning roller bearings are 
employed and the journals are 5in. by 9in. on all the bogies. 
On this car motors are fitted on the front and rear bogics 
only. The braking system is of the Westinghouse air 
pressure type, and the ratios are based on 50 lb. air pres 
sure. The braking ratios for the 60ft. car are 83 per cent.. 
which figure also applies to the leading and trailing bogies 
of the articulated car, but the centre bogie of the car has a 
75 per cent. braking ratio only. An air communicating 
signal system is also fitted. 

In the engine-rooms a single Ijin. floor is provided, and 
it is covered with an aluminium chequer plate, while the 
main floors in the passenger and luggage compartments 
are of double construction. A view of the articulated 
joint, which is similar in design to that recently introduced 
on the new rolling-stock of our English lines, is shown on 
page 436, Fig. 10. The two ends of the bodies which meet 
on the centre bogie are provided with a special cast steel 
end frame to which the castings which form the joint itself 
are attached. A special safety locking pin is employed, in 


each end 





addition to safety bars, and a steel footplate extends 
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between the two coaches. The central entrance at the 
end of each car is protected by a canvas covering in the 
usual manner 

In the above table we have given the seating accom 
modation of both types of coach. The seats are of the 
Heywood-Wakefield reversible type, and are comfortably 
upholstered in Spanish leather. They are spaced 2ft. Tin. 
apart, and in the case of the smaller car they have been 
arranged to seat three persons on one side and two on the 
other side of the centre gangway, in addition to which 
ertain seats of the drop type are provided in the luggage 


ompartment. In the articulated car seats for thre« 


Orwers Cab 





“ ~ 
Tre Enoiweer 


persons are arranged at either side of the central passage 
way. The arrangement gives a roomy car, which is lighted 
by electricity, ventilated and heated. It is of interest to 
note that the eleetric lighting leads, designed for 30 volte 
pressure, are enclosed in aluminium conduits, and that the 
power and control circuits are similarly protected. Alumi- 
nium is also employed for the hot water pipes, which are 
served from special heaters. 

Among other equipment, 
mounted 


we note the provision of two 
the car, 


headlights, on the roof of in addition 














FIG. 3—-END VIEW OF CAR 


to the standard number and classification lights. For 
sound warnings Strobos horns are fitted, and an automatic 
locomotive type bronze bell is also provided. Sanders are 
fitted on each of the leading and trailing bogies. The 
driver's cabin is connected with the engine-room by means 
of a speaking tube. Among other auxiliaries connected 
with the engine and generator installation the following 
may be mentioned :—All tanks for cooling water, fuel and 
lubricating oil are made of */,,in. or jin. aluminium plate 
and aluminium connecting pipes are employed, except in 











FIG. 4-105kw. 


GENERATOR AND EXCITER 
a few places where copper is us <i. In the 60ft. car a 
120-gallon water tank, a zallon fuel tank, and a 50- 
gallon lubricating oil tank are fitted, whilst in the case of 
the larger car these tanks are of 240, 150 and 100 imperial 
gallons capacity respectively. Air filters of the Midwest 
pattern are supplied in order to clean the air which passes 
into the engine cylinders 

Engine and Generator Installation.—In the preceding 
article, of October 2nd, we dealt with the special features 
of the Beardmore engine, and our readers are referred to 
that article for particulars of construction and perform- 
ance on the test bed. The leading dimensions and par- 






ticulars of the machinery installation in each car is, how- 


ever, given, f in the following table : 


or convemence, 


60ft. cars. Articulated 

rare 

Type of unit 
Beardmore 4-cycle solid injection motor 

Rated brake horse-power 185 340 
Number of cylinders 4 s 
Diameter of cylinders Sin. Sin. 
Stroke of piston 12in. 1 2in. 
Normal speed 700 r.p.m 650 r.p.m. 
Engine weight 27 50 Ib. 2 5450 Ib 


A general end view of the engine showing its controls 


12 0 Qvera 


FIG. 2-PLAN VIEW OF 102%. ARTICULATED CAR 


is reproduced in Fig, 1, whilst Fig. 3 shows an end view 
of one of the cars with the engine-room door open. 

The electrical equipment of the two types of car differs 
somewhat in detail, and will, therefore, be dealt with in 
separate descriptions. 

Electrical Equipment of 60ft. Car.—The generator and 
control equipment for this car was mentioned in our first 
article, and it was manufactured by the British Thomson- 
Houston Company, Ltd., of Rugby, in conjunction with 
the General Electric Company, Ltd., of Schenectady, 
U.S.A. The generator and exciter, which was made at 
Rugby, are illustrated in Fig. 4. It is a 105-kilowatt direct- 
current machine designed for pressure of 600 volts with 
a differential compound winding. Attached to the end 
plate is a 6-kilowatt 60-volt exciter unit, the two armatures 


minals of the driving motors. Subsequent movement in 
the same direction increases the generator voltage and 
therefore the speed of the car. It should be borne in mind 
that three electric controllers merely serve to couple the 
motors in series or parallel and are not used to control the 
speed of the car. 

Electrical Equipment of Articulated Car. —The electrical 
equipment for the larger articulated car was built by the 
Westinghouse Electric and Manufacturing Company of 

| Pittsburgh, U.S.A. It comprises a 200-kilowatt 600-volt 
direct-current generator, which 
bed-plate with the engine 


is mounted in a common 


and is attached direct to the 





Vv 


crank shaft by flexible coupling. Felt liners are inserted 
between the bed-plate and the car frame to 
vibration. Like that previously described the generator 
is differentially compound wound and its shunt field is 
separately excited from a 300-volt battery. The driving 
motors are four in number, and are mounted in frames on 
the leading and trailing bogies. They are. of the standard 
600-volt railway type and have a one-hour rating of 145 
ampéres. Each pair of motors is connected permanently 


minimise 


in parallel and helical gearing with a ratio of 24: 65 is 
arranged between the motor and the driving axles. 
The car is operated by master controllers which are 


placed in the driver's cab at each end of the car and the 
different speeds are obtained by varying the resistance in 
the main generator field In addition to the mester con 
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FIG. 5 DIAGRAM 


being carried on a common extended shaft. The generator 
and exciter is bolted on to the engine bed-plate and coupled 
direct to the crank shaft. Special pressed felt liners, 1 4in. 
in thickness, are fitted between the bed-plate and car frame 
for the purpose of absorbing vibration. The driving motors 
are of the General Electric Company's 240-ampére 600- 
volt railway pattern with a one-hour rated capacity of 
150 ampéres. They are mounted on the leading bogie of 
the car and drive the axle through helical gears with 

ratio of 18: Electric controllers are placed in both 
drivers’ cabins and serve to connect the motors in series 
or in parallel in a reverse running direction, and in series, 
parallel shunt field in a forward running direction. 
The necessary control switches and battery charging panel 














are also provided. A diagram of connections ie given in 
+o}—+ + + + 4 + + + + + 4 + 
S »s}—+ + + os +--+ + + + 
= 60 ft Car 
« No.15819 
= 102 MN Articulated Can 
Pa 158 
3 Po) + + + + + - + > + + 
. 
10 + + + + + + + + + + + + 
| 
7) | | 
cn H+ 8 #© © © 0 0 HD WO mm Wm I 
“Tat Exommeee TE im SECONDS Swan & 


FIG. 6—SPEED-TIME CURVES 


Fig. 5. The starting battery comprises a 120-volt ironclad 
exide battery of sixty cells carried underneath the car 
and arranged in two groups of thirty. It furnishes current 
to a series wound starting motor with a torque in prac- 
tice of about 30 brake horse-power when running at a 
speed of 120 revolutions per minute, the motor pinion en- 
gaging with teeth on the engine flv-wheel. When the car is at 
rest the battery is charged from the main generator through 

special charging circuit, The sixteen cells which are 
used for the exciter field and for train lighting are arranged 
to be automatically charged from the exciter 

The speed of the rail car is controlled by the engine 
throttle, which is connected mechanically to a control 
lever in the driver's cab at either end of the car. When 
the throttle lever is first moved it closes the throttle relay 
switch in the exciter field circuit and thus allows the 
generator voltage to build up from zero across the ter- 





development in the 
even better results than those given may be expected when 
further operating experience has been obtained. 


OF ELECTRICAL CONNECTIONS FOR 60ft CAR 


trollers there is a main control apparatus comprising eight 
electro-pneumatic switches, two reversers, an overload 
trip relay and a sequence drum, also an auxiliary control. 
All controls are interlocked and are practically automatic 
as the control lever can be thrown over to the “ full’ 
position, allowing the sequence drum to increase the 
generator voltage in four or five seconds. All positions on 
the controllers are running positions and lower speeds can 
be obtained by intermediate points on the controller. 
As in the 60ft. car the engine is brought up to speed by a 
starting motor supplied from a 300-volt battery. The 
current is supplied through a graduated resistance, and 
at the same time the engine throttle lever is moved by an 
electrically-operated air cylinder into full position. The 
main 150 cell, 300-volt ironclad Exide battery is tapped 
for car lighting, control air compressor and generator 
field services. It also is designed to drive the car at half 
voltage in the remote case of an engine failure, so that the 
car can be moved on to the next siding and the main line 
is cleared. 

An interesting part of the electrical equipment is the 
manner in which the circuits are carried across the articu- 
lated part of the car. The cables are carried in the ceilings 
of the cars, and junction boxes are provided at each end. 
The only heavy cables which are carried across the articu- 
lated portion of the car are those between the generator 
and the motors, the battery connections to the generator 
and the car lighting circuits. By placing a reverser in 
section of the car a cross connection for the motor 
leads is avoided. Multiple unit control is installed so that 
one or two cars are operated from either driving cab. 

Road Tests and Results In road tests which have 
carried out both the rail cars which we have described 
have, we learn, attained speeds on a level track of approxi 
mately 60 miles per hour. Some of the non-stop runs with 
the larger car show a fuel consumption corresponding to 
over 3.5 miles for one imperial gallon df fuel. This figure 
works out at a fuel cost of less than 3 cents per mile, whereas 
the cost of operating a steam train of the same capacity 
over the same road is, we are informed, not less than 20 
to 27 cents per mile. During a run between Montreal 


each 


been 


27 
and Toronto the smaller car averaged a speed of over 45 
miles per hour with a fuel consumption corresponding to 
7 miles per gallon. Both cars have demonstrated that they 
have sufficient power to haul a trailer over a line with 
average gradients at a proportionately reduced speed. 
An interesting feature is the quick acceleration which is 
shown by the speed-time curves up to 30 and 40 miles 
per hour—reproduced in Fig. which curves have been 
plotted from actual tests readings. The cars which we 
have described in this article form a new and notable 
working of short distance traffic, and 
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The Design of Railway Location. Second edition. By 
CLEMENT C. WILL1AMs, Professor of Civil Engineer- 
ing. University of Illinois. London: Chapman 
and Hall, Ltd. Price 20s. net. 

THE author in the preface tells us that his basic idea 
in the preparation of this book has been to explain 
and develop the underlying principles in the laying 
out of railways rather than to describe current prac- 
tice. This aim, we think, has been most successfully 
achieved and in a remarkably small compass, the 
attainment of which, as the author says, has been 
one of the chief difficulties encountered in the pre- 
paration of the volume. The work has been designed, 
we are told, for the use of students of this subject. 
On reading it, however, we have come to the opinion 
that it has a wider field of usefulness, and it can be 
with confidence recommended to railway officers 
who appreciate that there are, or should be, reasons 
of what we may term an economic nature governing 
the successful working of a transportation system. 

The subject is vast, and only a writer who is its 
master could hope to produce a worth-while book on 
one so complex as the art of planning railways. One 
has only to study the pages of this work even casually 
to appreciate quickly that every point is debatable. 
There are two sides to every question, and it seems the 
author’s aim is to point to the methods to be followed 
in order that satisfactory solutions may be arrived 
at for the many problems facing those who are 
charged with the planning of new lines, or, perhaps, 
in making alterations to those already in existence 
in order that their operation may be at maximum 
safety and efficiency. 

The text of this wonderful book comprises in all 
some 489 pages, and in addition there is an appendix 
which takes the form of a specification of a general 
character for the formation of the roadway, and there 
is also included a complete index. The text itself is 
divided into four parts, A, B, C, and D. Chapter I. 
takes the form of an historical review of railways 
principally in the United States, and as such will be 
of some interest to English readers, though, in view 
of the great and important subject handled in so small 
@ space we imagine that readers in the United States 
would rather have had the space occupied by matter 
of a more modern character. Chapter IT. commences 
Part A, which is concerned with the subjeet of railway 
economics and legislation. In order to deal with a 
problem such as the building of a railway, Federal 
laws, and, what also is of equal importance, those 
appertaining to the economics of the subject, must be 
considered. We must know what we may do and we 
must equally know what we must do. 

Part B, Chapters VIII. to XVII. inclusive, covers 
really the important sections of the subject, if indeed 
one part can be so described in contra-distinction 
to the rest. It has at times been said by authorities 
of no mean order that the chief and controlling factor 
in the successful operation of a railway’ is the loco- 
motive, and Part B opens with a very full and interest- 
ing chapter on the performance of locomotives. That 
a book of some size could easily be confined to this 
subject alone no one will deny, and when we draw 
attention to the fact that in this one chapter, covering 

jpages 133 to 160 inclusive, the author has succeeded 
\gr dealing well with all the main points as affecting 
the power and rating of locomotives which are those 
necessary from the author’s standpoint, we, at the 
same time, indicate how great is the information stored 
in this manual, for such undoubtedly this book must 
be called. 

The author tells us in Chapter V. that railway 
location means the designing of a transportation plant 
for handling traffic most economically, based on the 
amount of the traffic and its class, the performance 
of its motive power, the resistances to be overcome, 
and the topography to be traversed. 

The general equation given is as follows :— 

R-—E 
= 

where R = total annual revenues, E = total annual 

expenses, C = capital invested, and p = percentage 

of profits. By giving this but brief attention it will 
at once be evident how great is the part to be played 
by the locomotive. Given a certain investment in the 
static property, the road, stations, repair shops, and 
locomotive terminals, &c., the balance is represented 
in the rolling equipment, mainly passenger and goods 
stock, and motive power. Revenues are derived 
from the transport of passengers and goods, and, 
broadly, operating expenses are made up of wages 
and the value of consumable stores and maintenance 
costs chargeable to revenue. Managements are ever 
on the look out to increase R by various means, and 
likewise should endeavour to reduce E and keep C at 
the lowest figure. C depends mainly on the knowledge 
possessed by those who engineered the line of the 
economics of the subject, and the success of their 
efforts will be largely reflected in the actual operating 
expenses of the line when built. Curves and gradients 
avoided mean reduced working expenses, though if 
the haul is greatly lengthened others may be substi- 
tuted. Such matters Mr. Williams analyses in 

Part B, Chapter XVI., and Part C, Chapter XVIII. 

Operating expenses are governed greatly by the 





choice of the kind of motive power and its economical 
performance, and what is of equally great importance, 
its use. Because wages have ever a tendency to rise 
and never to fall, and further because revenues can 
rarely be augmented in even a favourable ratio of 
proportion to an increase in wages—at any rate ni 
old countries—the prime importance of the use made 
of motive power and the individual economic per- 
formance of the engines in service should therefore be 
apparent. Arising from this comes the subject of 
locomotive power and rating, the latter being related 
to train resistances, all of which receive consideration 
by the author. The power of the locomotive required 
to move trains depends on many variables, and the 
correct answering of such questions as: Are we to 
use an engine powerful enough to overcome a short 
ruling gradient, though the greater part of the road 
is relatively easy and calls for small power, or, alter- 
natively, are we to use a lighter locomotive and 
provide assistance ? That assistant engines are costly 
is true, but there is also another serious charge caused 
by their non-use, and it is that which is due to the 
work which large engines do not do when hauling 
their trains over easy sections. Getting the most out 
of the locomotives and reducing fuel consumptions 
for the work done are means of reducing operating 
expenses, and probably the most productive method. 
The author, in mentioning electric traction as against 
steam, says that the fuel rate of an ordinary steam 
locomotive is 5 lb. per unit of work on the draw-bar. 
We are glad he qualified the kind of steam locomotive, 
because for ordinary good-class fuel no locomotives 
in road service should burn more than 4 lb.— in fact 
they should not use as much. There are no excuses 
for higher fuel rates. Further, the claim made by 
the author for fuel economies by the use of electric 
in place of steam power is debatable. 

In Part C we find special problems in railway loca- 
tion, and Chapter XVIII. introduces the matter of 
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SIXTY YEARS AGO. 


Sixty years ago there were still some who challenged the 
economy to be realised by working steam expansively 
One such was Mr. Isherwood, Chief Enginzer of the Unit ad 
States Navy. He argued, at least at first, that economy 
was b>st served by working the steam full stroke. Subie 
quently he s2ems to have modified his view to the extent 
of specifying 70 per cent. as the best cut-off. This valu» 
was adopted on his recommendation for all the new screw 
engined vessels of the United State Navy that were built 





just after the close of the Civil War. He found opponents 


road improvements, and in it are discussed such ques- | to his views even in his own country, notably in the person 


tions as the elimination of curves or gradients by the 
construction of “ cut-offs,’ or avoiding lines as we 
would call them. It is shown also how the engineer 
must be conversant with the proper accounting system 
followed, as dictated by the governing authority 
in the United States the Interstate Commerce Com- 
mission. The amount that can profitably be expended 
in making any roadway improvement depends on how 
real the betterment is ; that is, what it actually saves 
in working expenses, or, on the other hand, what 
additional business it may be expected to bring. 

We have not space to refer to many points of con- 
siderable interest, such as economy of large engines 
and high-capacity wagon stock, and those questions 
relating to economical speeds for train movement 
and others bearing on track capacity and additional 
running lines, discussed in Chapters VII., XL, X., 
and XX. The wealth of information in the concluding 
chapters, where much will be found in Part D on the 
subject of surveys, &c., must also be passed over. 
In concluding, therefore, it remains to be said that, 
throughout, the author shows himself to be a pains- 
taking student of his subject; the many references 
given conclusively show that to be so. Those who are 
interested in the great economic truths underlying 
successful railway building and operation and desire 
to understand the various forces which are at work 
influencing the factors given in the general equation 
above mentioned should read this work, and anyone 
who aspires to do so will find it well arranged, the 
facts well marshalled, and the printing excellent. All 
through there are numerous tables of data supple- 
mented by plots bearing on various phases of the sub- 
ject, and such maps as are given as examples in the 
closing section would appear adequate for their in- 
tended purpose. 


BOOKS RECEIVED. 

A Guide to Continued Education in London. 
Stoughton, Ltd., 17, Warwick-square, E.C. 4. 
net. 

The Chemistry of Power Plant. By W. M. Miles. 
don : Ernest Benn, Ltd., 8, Bouverie-street, E..C. 4. 
6s. net. 


Hodder and 
Price 6d. 


Lon- 
Price 


Rider 


Price 


William 


Copper. By N. E. Crump. London: 
E.C. 4. 


and Son, Ltd., 8-11, Paternoster-row, 
10s. 6d. net. 

Japanese Journal of Engineering Abstracts. Vol. III. 
1923. Tokio: Published by the National Research Council 
of Japan. 

University of London, University College Calendar Session 
MCMXXV.-MCMXXVI. London: Taylor and Francis, 
Red Lion-court, Fleet-street. 

Scientific Paradoxes and Problems. By A. 8. E. Acker- 
mann. London: The Old Westminster Press, Regency- 
street, S.W.1. Price 5s. net. 

Arithmetic for Engineers. Fourth edition. By C. B. 
Clapham. London : Chapman and Hall, Ltd., 11, Henrietta- 
street, W.C. 2. Price 7s. 6d. net. 

National Directory of Commodity Specifications, 1925. 
Washington : Department of Commerce, Bureau of Stqn- 
dards, U.S.A. Price 1.25 dollars. 

Grundsétze fiir die Bauliche Durchbilding eiserner Eisen- 
bahnbriicken. Berlin : Wilhelm Ernst and Sohn, Wilhelm- 
strasse 90, Germany. Price 1.20 m. 

Journal of the Junior Institution of Engineers. Vol. 
XXXV. Part XII. London: Percival Marshall and Co., 
66, Farringdon-street, E.C, Price 2s. net, 


of one Mr. Dickerson, and as a consequence a trial was 
ordered to be carried out by a board of naval engineers 
If the criticism of the trial and the results it yielded which 


| appeared in our issue of October 20th, 1865, is to be trusted, 


it is difficult to believe that the test was conducted im 
partially, but even so, Mr. Isherwood, or so we held, was 
decisively beaten. His vessel, the Winooski, had engines 
and boilers which were of a well-established design, and 
which, moreover, were “‘ beautifully made of the very best 
materials.” It was, however, a noteworthy fact that 
for the purpose of the test Mr. Isherwood rejected his 
favoured cut-off of 70 per cent. and used a figure, 45.7 per 
cent., which in Great Britain was accepted as being about 
the best value for a condensing engine with unjacketed 
cylinders and a long stroke. Mr. Dickerson’s vessel, the 
Algonquin, on the other hand, was fitted with engines and 
boilers of an unusual type, apparently of Mr. Dickerson’s 
own design. The principles adopted were characterised 
as being correct enough, but the construction was said 
to be “simply execrable"’ and that of a mere amateur. 
The cut-off was at 11.1 per cent. The test was conducted 
by lashing both vessels to the side of the dock and by 
judging their fuel economy over a period intended to be 
of ninety-six hours’ duration. The engines were run at the 
same speed, the only precaution, it would seem, that was 
taken to ensure that they developed the same power. 
At the end of fifty-one hours Mr. Dickerson’s engine broke 
down by the bursting of a feed pipe, through the failure 
to act of arrelief valve. Even so, however, during the period 
of the trial the two vessels consumed practically identical 
amounts of coal. Certain features of the test suggested, 
we held, that the Algonquin really used 5 per cent. less 
coal than her rival, and that her engines developed some 
50 horse-power more. But even neglecting these adjust- 
ments, we could find in the results nothing but a victory 
for Mr. Dickerson, or rather for the principle which proved 
victorious, in spite of Mr. Dickerson. The trial, we held, 
was neither sporting nor scientific, and had Mr. Isherwood 
pitted his vessel against one buiit by a British firm, he 
would have been afforded conclusive evidence that the 
reasonings of a theor.st could not upset the experience of a 
lifetime. As a previous reference in these notes to Mr. 
Isherwood and his work for the United States Navy called 
forth a protest from a valued contributor, we would like 
to make it plain that in what we have written above we 
are merely reproducing the opinion expressed sixty years 
ago on his theories and experiments as reported, less fully 
perhaps than they would now be, in this country. 








SUPER-TENSION CABLE DI-ELECTRICS. 


Own Friday, October 16th, Mr. A. J. Tracey, A.Md.E.E.. 
delivered a lecturette before the Junior Institution 
of Engineers on the subject of “ Super-tension Cable 
Di-electries."” Mr. Tracey exhibited a large number of 
diagrams of considerable interest, giving particulars of 
test on high-voltage cables having different classes and 
sizes of conductors and di-electrics. He explained that 
the thickness of the di-electric was a most important figure 
to be mentioned in the results of tests, as the di-electric 
strength varied enormously with the thickness. No 
satisfactory reason had, he said, yet been found to account 
for that fact, and he thought that something was happen- 
ing in a cable which was at present undetermined. Much 
useful research could be done therefore on that subject. 
Mr. Tracey also showed figures and diagrams illustracting 
the effect of foreign matter and air pockets in di-electrics, 
and said that an occluded air pocket was one of the worst 
things that could be in a di-electric. It was worse than a 
piece of metal. In connection with the actual breakdown of 
a cable, Mr. Tracey stated that it had frequently been 
observed that impregnated paper insulated cables, which 
had been subjected to very high di-electric stresses for 
long periods, exhibited charred spots which appeared to 
be incipient breakdowns and usually took a tree-like form. 











Several reproductions of such tree forms were exhibited. 

















Oct. 23, 1925 








THE ENGINEER 








Railway Matters. 


Tue local authorities are pressing for the conversion 
to electric traction of the Manchester South Junction 
und Altrincham Railway, a line jointly owned by the 
former London and® North-Western and Great Central 
tailway 8. 

In his presidential address to the Railway Students’ 
\ssociation at the London School of Economics, Sir Felix 
Pole expressed regret at the apparent scarcity of good 
men cn British railways, competent to take the position 
f general manager on railways abroad. He advised the 
tudents to cultivate individuality and originality, and to 
emember that if their chief felt that he was short of good 
men it was a reflection upon the staff collectively which it 
was their duty to remove. 


Tue Watford Extension, owned by the Metropolitan 
ind Great Central Joint Committee, will be opened for 
uiblie traffic on November 2nd. It ‘s 1 mile 40 chains long 
with a triangle at the main line end so that trains may run 
to and from Rickmansworth as well as to and from London. 
\ special feature of the triangle is that all three junctions 
will be operated from one signal-box, which is situated at 
the junction nearest London—i.¢., just north of Sandy 
Lodge, and will be mechanically operated. The two other 
junctions, though 460 yards away, will be power worked. 


Tue Railway Rates Tribunal, during the proceedings 
as to the standard charges, decided against the railway 
companies including in their totals of capital expended 
certain items outside those for which definite authorisation 
for capital expenditure had been received. To adjust 
this, powers have been obtained to r-ise fresircapital and 
the sum so created will be devotcd to adjust the items 
objected to. The Southern Railway Company has just 
offered £3,000,000 of 5 per cent. stock for this purpose, a 
feature of which offer is that the terms have been made 
such as to allow the company’s servants more readily to 
subscribe. 

In this columm on August 2let we showed how, under 
grouping, the Royal Train, conveying the King and Queen 
to Goldsborough Hall. was able to start from Euston 
and run over the former London and North-Western to 
Market Harborough where, by the restored junction at 
Little Bowden, it got on to the old Midland line. Now, 
by the grouping of the former London and South-Western 
and London, Brighton and South Coast Companies the 
train with the Prince of Wales last Friday travelled over 
the former company’s line from Portsmouth ved Haslemere 
and Guildford to Effingham Junction, whence it branched 
off to Leatherhead and through Sutton and Mitcham 
Junction to Victoria. 


SPEAKING on the evening of October 16th at the annual 
dinner of the Institution of Railway Signal Engineers, 
Lord Congleton of G. D. Peters and Company, said that 
his experience in the United States and Canada showed 
that the railways there did not fear high wages. They 
met that by greater organisation and, as regards signalling 
in this country, co-operation between the signal engineer 
and the manufacturer would lead to standardisation and 
thus to reduced cost. Replying also on behalf of the 
visitors, Mr. W. G. P. Maclure, running superintendent 
for the Southern area of the London and North-Eastern 
Railway, observed that the general public praised the 
drivers and forgot the signal engineer; only the locomo- 
tive man knew what was owing to the signal department. 


Tue Railway Statietics for July of the Ministry of Trane 
port have just been issued as a Stationery Office publica- 
tion, price 3s. They show that though the number of 
passenger journeys decreased, as compared with July, 
1924, by 0.3 per cent., the receipts increased by 1.1 per 
That increase was, however, obtained by running 
2.7 per cent. more passenger train miles. The freight 
traffic showed a distinct improvement. As the comparable 
period in 1924 was during the slump in the coal trade, 
there is no longer a decrease to be reported. The tonnage 
of coal, coke and patent fuel rose by 6.3 per cent., and 
there was an increase in gereral merchandise also to the 
amount of 2.0 percent. As a consequence, freight receipts 
had arse of 4.6 per cent., which, moreover, were earned 
by an increase of only 0.6 per cent. in the freight train 
mileage. The average train load, owing to better coal 
traffic, advanced from 127} to 133} tons, and owing, we 
presume, to the line being less occupied with Wembley 
Exhibition traffic, the net ton-miles-per engine hour from 
444 to 452. 


IN a recent communication from our Paris correspondent 
mention was made, when alluding to French railway acci- 
dents, to an extended use of the ** crocodile."’ That is the 
French term for what called, in English-speaking 
countries, a ramp, and is used for causing an electric 
current near the track to operate a signal in the cab of 
It may be of interest to 


cent 
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the locomotive, i.e., cab-signals. 
know that for over fifty years the “ crocodile ’’ has been 
in use on the Northern Railway of France. It was invented 
by M. Lartigue, and has been improved by MM. Lartigue 
and Forest. As long ago as September 18th, 1899, the 
Minister of Public Works was pressing the other railway 
companies in France to follow the example of the Northern 
Railway, and further circulars were issued on April 20th, 
1904, and July 31st, 1907, but a series of disasters in 1913 
caused very imperative instructions to be issued on August 
30th and November 27th of that year. As a consequence 
thereof all the French railways began to develop cab- 
signals, and a description of many of them may be found 
in the “‘ Proceedings’ of the Institution of Mechanical 
Engineers after its visit to Paris in July, 1914. It may 
be noted that the French railways are content with the 
repetition of the signal, and do not attempt also to control 
the train automatically. On the German and Belgian 
railways cab-signals—again, not train control-—have been 
tried, but there has never been the same need for them 
as in France. In England, on the other hand, cab signals 
were tried first, but automatic train control has been pre- 
ferred, but even it seems now to be at a standstill. For 
such a want of progress no other reason can be given than 
the very satisfactory one that there is little need for train 
control. Last year, for example, only one accident was 
inquired into in which a driver passed his signals when at 
“ danger,”’ and, as vet, there has been only one this year. 


Notes and Memoranda. 


ALTOGETHER forty-one proposals for the German prize 
offered for a serviceable firedamp indicator have been 
received, but, according to the adjudicating Committee's 
report, not one of them fully satisfied the specified con- 
ditions. There were five which may eventually be service- 
able if they can be further developed and improved upon. 
These five were those of the Nelly, Gnom, Carbofer, 
Wetterlicht, and Siegfried types. Of them, the Nelly 
instrument was awarded a prize of 3000 marks, and a 
prize of 1000 marks each was given to the Gnom and 
Carbofer instruments. 

Unsatisractory bridge conditions are revealed by a 
survey of the bridges on the State highway system of Vir- 
ginia, according to H. G. Shirley, chairman of the State 
Highway Commission. Of the 59,000 miles of road in the 
State, only 4900, or 8 per cent., are included in the State 
highway system. On these 4900 miles there are 719 bridges 
more than 20ft. long and 32 fords. Only 159 are adequate 
in width and load capacity for present and prospective 
traffic, while 415 are either too narrow or are unsafe for 
heavy traffic. Immediate replacement is required for 218 
narrow or structurally dangsrous bridges. 


Any feeling that there is something mysterious about 
220-kilovolt transmission which differentiates it from lower 
voltages was dispelled by the paper ** 220-kilovolt 
Transmission and Flashovers,” by R. J. C. Wood, of the 
Southern California Edison Company. Two years’ operat- 
ing experience has shown that anticipated difficulties 
have not materialised and that 220-kilovolt lines are 
governed by the same laws that apply to lower voltages. 
Even flashovers, for which all sorts of complicated theories 
have been advanced, can be accounted for by one of two 
things—birds and lightning. Switching operations, short 
circuits and earths have been shown by operating experi- 
ence to cause insufficient voltage rise to produce flashovers 
and need cause no alarm. 


AccoRDING to the Electrical World, two radio exhibitions 
were held in New York last month at which ten or more 
manufacturers exhibited receiving sets designed to operate 
without batteries, taking current from the house circuit 
This step in radio design, our contemporary states, has 
been expected, for battery elimination has long been desir- 
able, and the commercial production of successful apparatus 
marks a definite trend in radio development which will be 
welcomed by the public. Requiring between 100 watts 
and 150 watts to operate it, this type of receiving set 
becomes a lamp-socket energy-consuming device of no 
mean proportions. For the central station company each 
set added to its network will probably earn as much revenue 
as the flat iron, while the demand is no more than that 
of a kitchen lighting unit. 


Tue installation of a system to enable ‘‘ air expresses 
to land safely in fogs has just been etarted at Croydon, the 
London air station. In parallel lines across the aerodrome 
trenches are being dug and in these “ neon ”’ light tubes are 
to be arrangs¢. This form ot light, has a brill ant reddish 
hue which penstrates fog. Above the lights, and flush 
with the ground, there are to be thick plate-glass covers, 
so that aeroplanes can pass over them without damaging 
the glowing tubes beneath. Between the light tubes 
there is to be a ** leader cable,’ which will affect an instru- 
ment in any aeroplane flying immediatety above, thus 
enabling the pilot to determine his position in relation to 
the cable, and also his height above it. Several miles of 
this cable are also to encircle the aerodrome. After being 
guided by directional wire'ess to the aerodrome, the air- 
man, flying through fog, will pick up the leader cable and 
follow it round and round, gradually reducing his altitude 
until he catches sight of the lines of neon lights, and is 
able to land. 


THE annual report for 1923 on the manufacturing indus- 
tries of Canada, issued by the Dominion Bureautof Statis- 
tics, shows that the number of manufacturing establish- 
ments increased during the year by 101, to 22,642. The 
total invested capital increased by 136,000,000 dollars to 
3,380,000,000 dollars. The number of persons employed 
was 533,000, as compared with 480,000 in 1922, and they 
received wages and salaries amounting to 573,000,000 
dollars, an increase of 61,000,000 dollars. The gross value 
at the factory of all manufactures amounted to 
2,781,000,000 dollars, an increase of 341,000,000 dollars, 
or 12.27 per cent. The increased value by manufacture 
of raw materials amounted to 1,311,000,000 dollars, an 
increase of 112,000,000, or 9.4 per cent. Wood and paper 
displaced the vegetable products group as the most impor- 
tant industry, the iron and steel industry taking third 
place. The three industries represented 56.5 per cent. of 
the total production of Canada, as compared with 54.8 per 
cent. in 1922 

In the course of an address on ‘‘ The Mining Industry 
and Research,” at the opening meeting of the session of 
the Past and Present Mining Students’ Association, at the 
Wigan Mining and Technical College, r. cent!y, Mr. E. J. 
Foley, C.B., Permanent Assistant Under-Secretary of the 
Mines Department, said that the mining industry in this 
country had led the world for a great many years, and 
although it was having a bad time at present, he thought 
that the quality of our coals, their geographical position, 
and the capacity of our mine managers and our mining 
community in the way of labour and so forth, would be 
sufficient to give us a great many more years of leadership 
in the coal industry of the world ; but we should only be 
able to use our valuable coals, our geographical position, 
and the capacity and skill of our people if we applied 
scientific research. The effective demand for our coal was 
too little to keep our pits going. But that was common to 
every coal-exporting country in the world to-day. Among 
the special difficulties we had to contend with was the 
number of mines working in this country which were laid 
down many years ago, and which could not be readily 
adapted to modern methods. We were much more likely 
to improve our position by qualitative work than by 
quantitative work. That was to say, we were much more 
likely to recover our markets by producing a coal better 
adapted to the particular purposes of our customers in all 
parts of the world and in this country than by producing 
merely quantities of coal without scientific classification 





and treatment. 





Miscellanea. 





A WIRELESS telegraph station, employing the Telefunken 
system, has been opened at Salinas, 70 miles east of Para, 
under the supervision of the Brazilian Telegraph Depart- 
ment. The charge for the transmission of messages to 
foreign vessels is 10f. for any number of words up to ten, 
and If. for each additional word. 


Tue Automobile and Cycle Factors’ Association of 
Copenhagen, which comprises almost all the important 
Danish firms engaged in the motor trade, is organising an 
International Motor Exhibition to be held in Copenhagen 
next spring, in celebration of its twenty-fifth anniversary. 
The Exhibition will remain open from ten days to a fort- 
night, and a special building is being erected to house it. 


WEDNESDAY, the 2Ilst inst., marked the hundredth 
anniversary of the disaster which overtook Henry Bell's 
historic steamboat Comet. When returning with about 
eighty passengers from Inverness and Fort William she 
collided with the steamboat Ayr outward bound from the 
Clyde. The scene of the disaster was Kempoch Point 
between Gourock and the Cloch Lighthovse. The Comet 
sank almost immediately, and all but ten of thoee on 
board lost their lives. 


Tue old timber footbridge at Seacombe, which is known 
as the “ Halfpenny Bridge,” is to be replaced by a new 
steel swing bridge, the order for which has been placed 
with Francis Morton and Co., Ltd., of Garston, by the 
Mersey Docks and Harbour Board. The bridge will be 
203ft. long, 22ft. high, and 32ft. wide, and it will afford 
a 17ft. «lear roadway, having a line of tramway rails in 
the centre, with a 4ft. footpath on either side. It will span 
the 100ft. passage to Wallasey Pool, and its total weight, 
when swinging, will be 700 tons. 


At the annual meeting of the British National Com 
mittee of the International Chamber of Commerce recently 
held in London, Sir Alan Garrett Anderson, who was 
unanimously elected chairman, urged the Committee to 
keep in very close touch with all the big trade organisations 
in the United Kingdom. The International Chamber, 
with its constituent National Committees, already had 
organisations in nineteen important countries, and would 
extend its influence still further ; and the British Committee 
should be prompt to submit to it suggestions as to assist 
ance it could give to British traders in international 
commerce. 


4 Soria correspondent of a daily contemporary says 
that there is, without doubt, an opening for British trade 
in Bulgaria, more especially in the matter of textiles and 
machinery. Machinery of all kinds is needed for agri- 
culture, irrigation, electricity and automobiles. For 
the first five months of the year imports from Great Britain 
amounted to £700,000, an increase of 50 per cent. as com- 
pared with the similar period of 1924. This shows that 
the trade is to be found in spite of competition from Italy, 
France and Czecho-Slovakia. It stated that British 
goods are recognised as the best, and the price is not so 
much of a difficulty as the method of paying for them. 


is 


A report has recently been furnished by Major G. L. 
Hill to the Minister of Transport upon the tramway acci- 
dent which occurred at East Dulwich on July 31st last. 
The cause of the mishap was the back-running of a tram 
car after reaching the highest point of the steepest gradient 
on Dog Kennel-hill. The car collided at the foot of the 
hill with another which was standing there. There were 
thirty-eight cases of personal injury, and a number of 
persons complained of shock. None of the cases was 
serious. It appears that the motor man inadvertently 
omitted to change over the reversing key before applying 
the magnetic brake, and so lost control of the car. Major 
Hall says that it is possible to obviate the necessity for 
changing over the reversing key before the application of 
the magnetic brake in the event of a run-back by an 
alteration in the standard connection between the arma 
tures and fields of motors, but it is considered that the 
system introduces drawbacks so serious as to outweigh 
any advantage which might be gained. 


Tue Elizabeth and Blanche, the 40ft. lifeboat in which 
Captain G. E. Hitchens and four companions are to sail 
round the world, will leave London at the end of this month 
on her 38,000-mile voyage. The object of the voyage is 
to demonstrate in a practical way how a lifeboat can be 
fitted for a long cruise, without involving the crew in 
serious hardships. The Trevessa disaster, in June, 1923, 
called attention to the possibility of a shipwrecked crew 
having to spend many days in the boats before being picked 
up, and Captain Hitchens decided to make a first-hand 
investigation of the conditions on a long lifeboat cruise, 
to determine an adequate standard of provisioning and 
equipment for a ship’s lifeboat. Captain Hitchens will 
not only investigate such questions as the necessary rations, 
clothing, medical aids, &c., which should be carried on a 
lifeboat, but he will also test the value of wireless equip 
ment to a crew in such circumstances. The Elizabeth and 
Blanche has therefore been fitted with the latest type of 
Marconi lifeboat set, which will be subject to exacting 
tests under actual service conditions. 


PRELIMINARY steps towards the organisation of a 
Canadian section of the Institute of Radio Engineers of 
the United States were taken at a meeting held in Toronto 
on October 2nd, which was attended by about sixty engi- 
neers and others engaged in the radio industry. An address 
was delivered by Mr. C. L. Richardson, radio en: ineer 
for the Canadian General Electric Company, who stated 
that there were some 230 radio engineers in Canada engaged 
in the construction of radio apparatus. It was desirable, 
he continued, that they should be brought together for 
the discussion of technical matters and the standardisa 
tion of radio apparatus. While the Institute would be open 
to the general public, full membership would only be open 
to engineers and technical men of fo r years’ standing in 
radio work, and the higher grade of fellow would only be 
available to men with technical training who had been 
actively engaged in radio science for seven years. The 
following officers were elected :—Chairman, C. L. Richard- 
son; honorary chairman, Professor P. R. Rosebrugh ; 
vice-chairman, D, Hepburn; secretary, W. J. Hevey ; 
assistant secretary, Allen Oxley ; treasurer, G. Eaton, A 
charter of incorporation has been applied for, 
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Demarcation and Hours in Shipyards. 


THE consternation of the country when, early 
in March last, the announcement was made that 
Furness, Withy and Co., Ltd., had placed an order 
for five motor ships in Germany will be recalled. 
The order went abroad because the foreign price 
was much lower than the British price, and a good 
deal of argument about the causes of the difference 
took place. The chagrin of the shipbuilding firms 
of this country was acute, and the Shipbuilding 
Employers’ Federation at once addressed a letter 
to the Shipyard Trade Unions in which it said: 
‘The Federation feel sure that this development 
has caused grave concern to all those who are 
engaged in the industry, and, further, that there 
will be general agreement that the whole position 
should be reviewed and discussed.’’ With a view 
to tracing the causes of the high cost of British 
shipbuilding, the Federation invited the unions to 
send representatives to a conference. All the 
unions, nine in number, accepted, and on March 
27th the conference took place at the St. Pancras 
Hotel, London. As a result, the executives of 
the unions agreed on April 24th upon the appoint- 
ment of * a Joint Committee of Inquiry to go into 
the position of the industry, comprising representa- 
tives of the Employers’ Federation and representa- 
tives of the unions engaged in the shipbuilding and 
ship-repairing industry, with representatives of 
the Board of Trade, with power to inquire into the 
whole of the facts submitted from all sides, and 
report.” After ten meetings of the Committee had 
t»ken place an interim report was made in August 
last, was approved on September 26th by the 
employers, and on October 6th by the unions, and 
has just been made public. The terms in which 
the unions expressed their approval should be 
observed. They wrote: ‘ We accept the Interim 
Report, dated 25.8.25, as being a correct record of 
what has taken place up to date at the enquiry, 
and consider that the other part of the enquiry 
should be gone into at once, and a complete report 
presented, thereafter the whole matter be definitely 
decided.”” We quote this passage because it is 
desirable, in order to prevent misunderstandings in 
the future, that it should be clearly recognised that 
the unions were careful not to commit themselves 
to agreement with the report. All they did was 
to “‘ sign the minutes as correct.”’ It is the more 
important to enforce this point, because in a letter 
addressed by Sir Charles Sanders, the secretary of 
the Shipbuilding Employers’ Federation, to Mr. 
Frank Smith, secretary of the Federation of Engi- 
neering and Shipbuilding Trades, he writes: “ If 
the conclusions and proposals which have been 
dealt with during the proceedings of the joint 





| enquiry are adopted immediately, it will place our 
members in the position of representing to ship- 
owners that both employers and employees in the 
industry have done their best under the adverse 
conditions of to-day to secure more economical 
costs of production, and thus strengthen them in 
urging that orders for new ships should be placed 
now.” There is nothing in the form of approval 
written by the unions to suggest that they “‘ adopt ” 
the “‘ conclusions and proposals."” Whether they 
will do so later, when the complete report is pre- 
sented, remains to be seen. 


On another page we print long extracts from the 
report, but the substance of it may be condensed 
into a very few words. The Furness-Withy case 
was abnormal, the difference between the tenders 
—£213,000 and £153,000—was far more than usual, 
and British shipbuilders would not fear foreign 
competition with its longer hours and lower wages, 
if only the men would work the full forty-seven 
hours and if the demarcation which causes much 
loss of time, to say nothing of friction, were 
modified. We believe we are right in saying that 
in the great majority of British shipyards the 
accepted practice in the days of a fifty-four hour 
week was for the men to “clock-on”’ and “ clock- 
off” at the gates. It led to inevitable waste of 
paid time, first in getting to the working place—to 
use a convenient mining term—and, secondly, in 
leaving the working place so as to reach the gates 
at the moment the “ hooter ’’ went. It is probable 
that on an average between five and six hours per 
week per man were lost in that way. When the 
forty-seven-hour week was agreed to, the employers 
understood that there was to be no lost time and 
that forty-seven hours were to be done “ on the 
job” ; the men took a different view, they adhered 
to the old practice, and instead of forty-seven 
hours of actual work, not more than about forty- 
two were put in. The matter became so serious 
that in September, 1919, the employers directed 
the attention of the unions to it. The unions did 
not deny the employers’ contention, and promised 
to recommend their members to keep full time as 
far as possible, and to remain at work right up to the 
time of stopping. They went so far as to say that 
they did not wish to excuse in any way the 
generality of the practice that was complained of, 
but suggested that in many yards the arrangements 
for clocking-on were inadequate. The point which 
we desire to make quite clear is that the interpreta- 
tion of the clause in the forty-seven-hour agreement 
is not in dispute. The employers say that it means 
forty-seven hours of actual work, and the unions 
agree. The adequacy or inadequacy of the clock- 
ing-on arrangements does not, in fact, arise. 
Those arrangements were known to the unions 
when the agreement was signed, and they cannot 
now be justly used as an excuse for a practice 
which reduces the actual working week by several 
hours. At the same time, it is the manifest duty 
of the employers to make the best possible arrange- 
ments, and it is very desirable that clocking-on 
should take place as close to the work as possible, 
if for no other reason than that, thereby, the excuse 
for short hours would be removed. That it is an 
excuse, and nothing more than an excuse, we are 
convinced from evidence which has frequently come 
to our hands, and the employers have every justi- 
fication for asking the unions to assist them in 
putting an end to a practice which is not only 
depriving shareholders of a fair return for their 
invested money, but, still worse, is jeopardising a 
British industry which has held a foremost place 
in the world. The other practice which causes 
excessive shipbuilding cost, and which is empha- 
sised in the report, is demarcation. It is more 
difficult to trace its effects, but no shipbuilder has 
any doubt about their existence or about the waste 
involved in the practice. The request made_by 
the employers will be found in our abstract of the 
report, but we do not, there, reprint a statement 
which appears in an appendix. From this state- 
ment it is apparent that in no less than forty-two 
shipbuilding jobs demarcation interferes with con- 
tinuity of work, and in ship repairing twenty-five 
jobs are scheduled. It is quite impossible for the 
uninitiated to understand the subtlety of the 
division of craft which exists in shipyards, and even 
shipyard managers and foremen themselves are in 
a continual state of anxiety lest by ordering a 
certain craftsman to do certain work they may 
cause the strike of a craft which holds that it 
should have been employed. The fitting of a 
bracket on a floor, for example, may be a ship- 
wright’s job, but if it is to be fitted to a wall, then 
it is a joiner’s job. A shipwright may push bolts 
through holes in his timber work in a ship, but a 
fitter must be called in to put the nuts on. The 
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distinction between the work of the shipwright, 
who is practically a carpenter, and that of the 
joiner is very fine, but that between the occupations 
of drillers, caulkers and fitters, or sheet ironworkers, 
sheet metal workers and plumbers and platers is 
not less intricate. There may have been a time 
when demarcation was desirable in the interest of 
good workmanship, but through the jealousy of 
the different crafts, it has been carried to extremes, 
and apart from certain broad and obvious dis- 
tinctions, as, for example, between a carpenter 
and a blacksmith, or a joiner and an electrician, it 
is wholly unnecessary. It tends, of course, to 
increase the number of men that must be employed, 
and must inevitably cause delay and expense. It 
is high time that it was brought within reasonable 
bounds, and it is very sincerely to be hoped that the 
attention which has been directed to it by this 
Joint Committee will result in its material dimi- 
nution. 

Whilst it is satisfactory to know that the con- 
tract which led to the appointment of this Com- 
mittee was exceptional, and that the difference 
between the German and British price cannot be 
accepted as typical, yet the fact remains that the 
plight of the shipbuilding industry of this country 
is in part due to the excessive price of vessels. 
We have here undoubted great advantages, and 
there is no reason at all why we should not recover 
the position we enjoyed before the war—no reason 
but one, excessive labour costs. But we have to 
battle against opposition which can only be over- 
come by the wholehearted co-operation of labour. 
German shipyards are working fifty-four hours a 
week, and paying 35s. 8d. to 37s. 10d. for skilled 
labour ; Dutch yards are working the same hours 
and paying 44s. 6d.; here we are working forty- 
seven hours and paying 55s. 6d. for skilled work 
and 38s. 6d. for unskilled. There is no reason to 
suppose that the German or Dutch workman is 
less effective or industrious than ours. It may be 
that we can successfully meet such competition 
by working the full forty-seven hours and by re- 
moving many of the irritating delays and expenses 
which are caused by excessive demarcation. It 
is quite certain that we cannot meet it, whilst 
retaining the present rate of wages, which every- 
one desires to do, without doing these things, and 
that unless they are done our shipbuilding industry, 
one of the proudest possessions of these islands, 
will be permanently injured. 


Porosity. 


THERE is a widespread belief that metals are 
unavoidably porous and that the soundest of them 
cannot be regarded as free from minute cavities 
and fissures. In the strictest sense of the term— 
when we think of pores or cavities of the same kind 
of dimensions as the atoms themselves—all solid 
bodies are “ porous,”’ in the sense that the atoms 
of which they are composed do not completely 
‘fill’? space, so that in certain conditions addi- 
tional atoms can enter and even pass through. 
In the case of the harder metals, however, this kind 
of porosity is very limited, and even at relatively 
high temperatures it is only certain very small 
atoms that can enter unless they do so by a process 
of diffusion, usually called ‘* cementation,” which 
has, however, little or nothing to do with inter- 
stitial spaces. The kind of porosity which is 
generally envisaged, however, is of a very different 
order, and relates to spaces enormously large com- 
pared with the atoms of the metal. That cavities 
of such dimensions, too small perhaps to be readily 
seen even under the microscope, do exist in certain 
metals is probably true, and that their effects are 
important is only now coming to be realised. At 
the same time, it must not be thought that there 
is any inherent reason why metal should be thus 
porous, and, indeed, in many conditions we now 
know that it is truly “ sound.” It was long thought, 
for instance, that it was impossible to secure and 
maintain a high vacuum in a metal vessel, but it is 
now realised that sheets of well-wrought steel or 
copper, which are impervious to gas, even to the 
high degree required in a vacuum-tight vessel, can 
be prepared. The constant leakages which cause 
so much difficulty in the finished vessels are due to 
the joints and not to the passage of even minute 
traces of gas through the metal walls themselves. 
If therefore pores exist in metal of this kind 
when it first solidifies from fusion in the ingot or 
slab mould, they are to all intents and pur- 
poses closed up by subsequent forging or rollin. 
The sides of the cavities do not necessarily become 
truly welded together, but the cavities are reduced 
to such small dimensions that no gas molecules can 


In cast metals, the state of affairs is very different, 
and porosity is probably the natural condition. 
There are in this case two principal causes for the 
formation of pores or cavities, viz., the natural 
shrinkage of metal in solidifying, and the presence 
of dissolved gas in the liquid metal. Both these 
aspects of the question are now receiving much 
attention from metallurgists. In the first place, 
the careful study of the density of castings is now 
accepted as of fundamental importance, and in 
some materials it is possible to correlate the strength 
of a cast test bar directly with its density. The 
study of densities is thus helping to reveal the 
presence of porosity where it has hitherto remained 
unsuspected, and this knowledge enables the 
metallurgist to seek and to test devices for the 
elimination of this minute type of unsoundness. 
In this direction, also, considerable progress is 
being made. The removal of dissolved gases from 
aluminium alloys just before they are to be cast is 
proving itself valuable, not only in the laboratory, 
but on the large commereial scale, and is likely to 
result in a higher standard for cast material of 
this kind. A similar process is being used with 
success in the case of copper castings. All such 
work can be regarded only as the first step in a 
process of development which is likely to have far- 
reaching effects. At the present time engineers 
look upon castings as material of relatively low 
strength, from which too high a degree of reliability 
is not to be expected. Cast parts are therefore 
made much larger and heavier than they would 
need to be if the full strength of the material could 
be relied upon, and they are replaced by wrought 
objects—stampings, forgings, pressings or built- 
up structures—wherever greater strength and lower 
weight are desired. In existing circumstances this 
course is fully justified, but from another point of 
view, it is unsatisfactory. The casting, however 
carefully made and treated, must always be a much 
cheaper product than the wrought substitute, and 
if this relative cheapness can be combined with full 
strength and reliability, much will be gained in 
the competitive struggle for cheapened produc- 
tion. There is, therefore, a great problem set 
before the producers of castings, and that problem 
will require for its solution long-continued effort 
and enterprise, both in the laboratory and in the 
foundry. At the present stage there is little doubt 
that foundry practice is still far behind the best 
that laboratory researches can indicate. The 
foundryman is too ready to say, “‘ That is all very 
well in a laboratory, but cannot be done in the 
foundry.” The statement is undoubtedly true of 
a number of laboratory processes as they stand. 
But it is the work of the practical man, if he is to 
be truly progressive, to study those laboratory 
processes and to see how they can be adapted to the 
needs of the foundry. That is the sort of thing 
which the laboratories cannot do for him, as it 
requires not only intimate knowledge of every-day 
foundry life, but also long-continued trial in actual 
manufacture. These things cost money, it is true, 
but it would be money exceedingly well spent if 
the objective were reached or even substantially 
approached. 





It must be realised that, so far as our present 
knowledge of the structure of metals goes, there is 
no intrinsic reason why a really sound casting, 
properly heat treated, should not be in every way 
as strong and reliable as the same metal in the 
forged or rolled condition. The great differences 
in strength with which we are at present familiar 
are to a very large extent due to that minute type 
of porosity which we are discussing. While in the 
wrought material such minute cavities are closed 
up into extremely thin fissures so placed as to run 
longitudinally in the bar or forging, in the casting 
they run in many directions and occupy much 
larger volumes. The effect of minute cavities or 
fissures on strength is surprisingly large, so that a 
small difference of density between two castings 
of the same material generally implies a much 
greater difference in strength. Every step that 
helps towards the elimination of porosity and to the 
production of castings of higher density is there- 
fore a valuable aid to the whole casting industry. 
The better the physical properties of the alloys 
employed—whether alloys of iron or of other metals 
—the more important this question becomes. In 
a number of cases the full strength of a cast material 
can only be developed by means of comparatively 
costly heat treatment, and the extra cost of such 
treatment only becomes justified if the quality of 
the material as it leaves the mould is entirely satis- 
factory. It is waste of time and money to heat- 
treat porous castings, and yet it is only heat- 
treated castings that can hope to compete in the 


porosity and its elimination is therefore a task of 
primary importance, not only in research labors 
tories, but in the foundry. 





Scientific and Industrial Research. 


Tue report of the Committee of the Privy Counc! 
for Scientific and Industrial Research for the year 
1924-25, published at the beginning of last week }, 
H.M. Stationery Office, is, as usual, prefaced by an 
account of the year’s work, submitted to his Majesi, 
and signed by Lord Balfour, Lord President of tie 
Council, which is followed by the report submitte| 
to the Committee by its Advisory Council, a bod 
composed of thirteen eminent scientists and engines 
and presided over by Sir William 8S. MeCormi 
Below we give a summary of the Advisory Counci! 
remarks. 

Introduction..During the year considerable jp»: 
gress has been made in the provision of additional! 
facilities for carrying on the work of the Departme: 
A substantial increase has been made in the fuel : 
search staff of the Department which will enable it 
to press on with its present work at the station, ani! 
to make a beginning with methods of treating « 
that have hitherto had to give place to more urgeit 
investigations. The Department is now equipped to 
undertake in the field any technical tests of suitable 
plants for low temperature carbonisation that may 
be required, and it is extending its physical and 
chemical survey of the coal seams as fast as loca! 
committees can be established, and the local stafls 
appointed. 

An excellent site, and a well-built house of lary: 
size, have been acquired near Wetford for the work i: 
building research, the programme of which has been 
greatly enlarged. The staff is being increased in orde: 
to cope with a number of urgent problems and in 
quiries arising out of the building programme of th: 
Government. 

A conveniently placed site of 26 acres has been 
acquired at Princes Risborough for research in forest 
products, and a well-planned research station will 
be built upon it. Until the station is ready in eighteen 
months’ or two years’ time, the staff will continue to 
use the temporary accommodation placed at the 
Department's disposal by the Air Ministry at Farn 
borough, and to do the rest of its work in university 
laboratories and elsewhere. 

Good progress was also made with the new Chemical 
Laboratory at Teddington, which was to be ready for 
occupation in September, while the new building of 
the National Physical Laboratory for the high tension 
transformer, approved in January, 1924, is approach 
ing completion. 

Facilities for Special Investigations.—Since the 
Council's last report it has given careful considera 
tion to the conditions under which the Department 
should undertake special investigations for individual 
firms, with a view to the adoption of a uniform pro 
cedure in all the research divisions of the Department, 
and to the encouragement of this form of assistance 
to industry. 

Although the Department has been in existence now 
as a separate Government department for nearly 
nine years, it is doubtful whether the facilities it affords 
for the conduct of research likely to lead to results 
of benefit to industry are sufficiently widely known. 
In addition to the assistance provided under the 
scheme for the formation of industrial research asso 
ciations, the Department is prepared to consider any 
suggestions for the conduct of research at any of its 
stations, provided the results are likely to be of general 
scientific or industrial interest. 

During the past year a careful review has been made 
of the conditions which should govern the conduct of 
such special investigations. The Council's final con- 
clusions recommend that, as a rule, special investiga- 
tions for outside bodies and persons should only be 
undertaken when the results are likely to be of general 
interest, or when facilities for the work do not exist 
elsewhere, and that the results should be held avail- 
eble for the confidential information of Government. 
Normally, the Department reserves the right to publish 
the results of investigations entrusted to it, either 
wholly or in part, after consultation with the initiating 
body or person, although in special cases investiga- 
tions may be undertaken on conditions which with- 
hold or defer the publication of results and their com- 
munication for the confidential information of Govern- 
ment. When such investigations are undertaken, 
the Department will hold itself free to carry out similar 
investigations for other bodies on similar terms. The 
charges for confidential investigations will cover the 
full economic cost of the work, including an item 
for rent and interest on past capital outlays, but when 
the results are held available for publication a lower 
charge may be made. 

Fuel Research.-In June, 1924, the Secretary for 
Mines urged the desirability for a more rapid expan- 
sion of the work of fuel research, and, as a result, 
additional financial provision was made in the esti- 
mates for the current financial year. But although 
the financial restrictions on the work have been re- 
moved, it must still suffer for a time from the past 
delays in development. There is necessarily a con- 
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and their materialisation, and this is especially so in 
large scale research, with the result that any check 
in the natural development has far-reaching effects 
on the prosecution of the work. The difficulty at the 
moment is to obtain suitable staff and assimilate it 
rapidly into the existing organisation. Moreover, 
the erection of large scale plant at the fuel research 
station necessarily takes a considerable time, as also 
does the building of any extra accommodation 
required, 

lhe possibilities of low temperature carbonisation 
have attracted considerable public interest during 


the past year. The growing depression in the coal 
trade, the constantly increasing substitution of fuel 
oi! for coal under boilers, and in Diesel or semi-Diesel 
engines in the mercantile marine, the growing appre- 
ciation of the enormous losses in the repair of build- 
ings, in expenditure ‘on artificial lighting, from delays 
in traffic and in the health and efficiency of urban 
communities, owing to a smoke-laden atmosphere, have 
all contributed to produce a strong public opinion in 
favour of the earliest possible substitution of smoke- 
less fuels for raw coal wherever it may prove 
possible. To those who for eight years past have been 


pressing forward towards the solution of this urgent 
but difficult problem, the ewakened public interest 
in the questicn is very welcome, but the public should 
realise that the problem is not susceptible of a single 
simple answer, or, even after all the work that has 
already been done, of a rapid solution. Hasty steps 
and ill-considered attempts at rapid action at the cost 
of public funds will inevitably lead to a repetition of 
the past disappointments of enthusiastic private 
workers in this field on a still larger scale, and with 
far mere serious effects on the prospects of what may 
now be described as a promising line of investigation. 
The national interests involved make it most desirable 
that all the facts, not only of the experiments of the 
Fuel Research Station, but so far as possible the results 
of private endeavours, should be made available 
and compared in a manner which Will help to ¢reate 
an enlightened public judgment, end to guide private 
investigators along the promising lines of 
advance. The Department has now power to test 
without charge any promising full scale plant which 
its owners would place at the disposal of the Fuel 
Research staff for the purpose, and to publish the 
results. The Department confines its attention to 
the technical performance of the plant tested, and 
can make no attempt at estimating its commercial 
possibilities. No sound opinion can be formed on 
this aspect of the case without a prolonged trial extend- 
ing over some two or three years, under scientific 
control and under efficient management assisted by 
qualified accountants. Such trials would undoubtedly 
be most useful. 


most 


Co-ordination of Government Research.—The in- 
vestigations made on the production of intense mag- 
netic fields, briefly mentioned in the last report, have 
proved of such general scientific interest that, on 
the recommendaticn of the Physics Board, this work 
has been transferred to the Council's own direct super- 
vision, and «4 substantial grant has been made to 
Sir Ernest Rutherford to enable him to have special 
apparatus constructed for the production of very 
intense fields, with the object of extending scientific 
research in this direction. The apparatus has been 
constructed and is now being installed at the Caven- 
dish Laboratory. 

The Acoustics Experimental Station at Woolwich is 
co-operating with the National Physical Laboratory 
on problems connected with the silencing of aero- 
planes. All acoustical research is closely co-ordinated 
through a Committee of the Service Departments, 
on which the Board is represented. 

The researches on the production of yellow glass 
which would be suitable for use on the railways and 
for special purposes required by the Air Ministry, 
have been continued, and glasses to the specification 
recommended by a Special Committee of the Physics 
Research Board are now being manufactured, and 
are in use by the London and North-Eastern end 
other railways. 

The Radio Research Board continues to be a very 
effective centre for the co-ordination of research 
required for Government purposes, and for the dis- 
cussion of general radio problems of fundamental 
importance. The advice of the Board is now fre- 
quently sought on problems of international impor- 
tance; for example, it is now considering the general 
question of the best type of wave for direction finding 
at sea. Valuable work has been done during the past 
year in connection with the theory of propagation 
of waves, which has involved an interesting investiga- 
tion on the height of the so-called Heaviside layer. 
The Board is now engaged on making plans for the 
initiation of investigations on the transmission and 
reception of short waves. 

The Chemistry Research Board has decided to 
initiate work at an early date on chemical reactions 
at high pressures. Industrial successes obtained in 
this direction in foreign countries have been remark- 
able in recent years, and there is little doubt that the 
use of high pressures will become increasingly impor- 
tant in the chemical industry of the country. The 
main object of the work carried out under the direction 
of the Board will be to develop the technique, and to 
establish the scientific data, which will be necessary 
for industrial developments. 


important step during the past year in extending the 
work on the properties of materials at high tempera- 
tures. The results obtained in the preliminary: in- 
vestigation on the properties of certain iron alloys, 
and those obtained independently on the properties 
of non-ferrous materials by the British Non-Ferrous 
Metals Research Association, have been extremely 
promising, and the Board will in future co-operate 
with the Non-Ferrous Metals Research Association 
in @ general attack on the subject. A special com- 
mittee has been appointed by the Board to supervise 
the work. Most of the cost of the work will be met 
by the Department on account of its special value 
for Government purposes. 

In the Council’s opinion, the co-ordination of the 
work of the various Government departments repre- 
sented on the co-ordinating research boards is becom- 
ing increasingly effective. This is very largely due 
to the efforts of the officers responsible for scientific 
research in the Service departments, and it has been 
further assisted during the past year by the re- 
organisation of the scientific work at the Air Ministry, 
and by the appointment of a Director of Scientific 
Research in the person of Mr. Wimperis. 

Research on Illumination.——Progress has been made 
in the various items of the preliminary prograrame 
of research on illumination to which reference was 
made in last year’s report, and it is hoped that the 
results obtained in the course of certain investigations 
will shortly be published as special reports on the 
work of the Committee. In view of the magnitude 
of the problems which now are receiving attention, 
and of others which will undoubtedly call for investi- 
gation as the science of illumination develops, the 
Council has considered what provision should be made 
for an acceleration of the progress of the work. In 
considering this question it has been borne m mind 
that the Committee's investigations are of direct 
interest to the community, both upon general grounds, 
and also as users of artificial light. Moreover, the 
work of the Committee represents the only attempt 
which has-so far been made in this country to under- 
take a comprehensive study of the problems of illumi- 
nation, the success of which is bound to be seriously 
affected if facilities for investigation are restricted. 
In these circumstances the Council has recommended 
that additional facilities should be provided at the 
National Physical Leboratory to enable a compre- 
hensive programme of work to be prepared, covering 
the requirements of at least the next five years. 

Investigation of Stresses in Railway Bridges.—-When 
investigations into the stresses set up in bridges by 
moving loads were initiated, it was hoped that decisive 
results might be obtained by September. The 
Committee appointed to supervise the work has, 
however, found it necessary to spend much more 
time than had been contemplated on the develop- 
ment of suitable instruments, and, though it has 
arrived at a stage when important and valuable results 
have been obtained, it appears clear that a further 
year’s work will be necessary if the full benefits of the 
investigations are to be obteined. It has, therefore, 
been decided to recommend further expenditure, 
provided the railway companies on their part are 
willing to meet their share of the cost. 

Research Associations..-As anticipated last year 
the Glass Research Association, having failed to 
secure from the industry sufficient funds to justify 
its continuance, has gone into voluntary liquidation. 
From the point of view of scientific research, the 
non-ferrous metals industry presents a wide range of 
problems, for the metallurgy of non-ferrous metals 
has been relatively less studied than has the metal- 
lurgy of iron. The British Non-Ferrous Metals Re- 
search Association is, in the opinion of the reviewing 
committee, overtaking the work that lies before it 
in a praiseworthy manner, and the results should 
prove most profitable to this industry and to the 
engineering industries generally. 

The: Research Association of British Rubber and 
Tire Manufacturers has, in the opinion of the Com- 
mittee appointed to review its operations, made useful 
advances in the solution of problems of direct prac- 
tical importance, and if given an opportunity of con- 
tinuing its efforts, should prove indispensable to the 
industry. In common with others, this association 
is faced with considereble financial difficulties due to 
the general industrial depression, and an offer of 
further grant, which still under consideration, 
has been made to the Association based on an effective 
expenditure of the order of £8000 per annum. 

The position of the Scottish shale oil industry 
which has to face the almost overwhelming competi- 
tion of oil importation—is such that, in the Council’s 
opinion, research is not likely to be of timely benefit 
unless it be prosecuted with great energy and upon 
a considerable scale. Striking advances in the retort- 
ing of shale and the refining of the oils appear neces- 
sary to put the industry upon a sound basis. The 
report of the independent experts indicated that the 
past operations of the Scottish Shale Oil Scientific 
and Industrial Research Association have been on too 
limited a scale, though it was considered that useful 
work had been accomplished. The views of the scien- 
tific members of the inspecting committee are now 
being considered by the Asscciation. 

In the case of the Research Association of British 
Motor and Allied Manufacturers similar questions 
arose. On considering the general character of the 
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ably be expected to undertake, the Council has been 
driven to the conclusion that the programme should 
include comprehensive researches upon the internal 
combustion engine, and far-reaching metallurgical 
investigations in connection with the materials of 
motor car construction. Such problems, however, 
require much larger funds than are at the disposal 
of the existing research association, which has not 
yet been able to secure a wide measure of support 
from motor car manufacturers. Further, the motor 
industry could hardly be expected to bear the entire 
cost of such a programme since the investigations are 
obviously of broad industrial interest. The question 
of future grants to the Motor Research Association 
is still ander consideration. 

The British Refractories Research Association has 
been very successful in its scientific work, but it is 
faced with a difficult financial situation. Research 
into refractories is admittedly of great naticnal im- 
portance in view of the dependence of many industries, 
including the iron and steel, metallurgical, and coke- 
oven and gas industries, on the suitability, quality, 
and uniformity of the refractories which they employ. 
The Association has not yet, however, succeeded in 
obtaining the financial support of the user industries 
to any substantial extent, nor does the refractory 
industry itself as a whole appear at present to be in 
& position to contribute effectively towards the 
support of the Association. Endeavours are being 
made to secure wider interest in the work of the Asso- 
ciation with a view to placing this valuable scientific 
organisation on a sound financial basis. 

The non-adherence of a number of the larger firms 
in the cutlery industry, and the consequent shortage 
of funds, has proved a considerable handicap to the 
Cutlery Research Association in the prosecution of 
its work, but there is now a fair prospect of the support 
of several of the larger firms being secured. 

The electrical industry is in one respect remarkably 
different from almost all other industries which have 
formed research associations, since it owes its com- 
paratively recent origin to research, and its develop- 
ment has throughout been carried out in close contact 
with science. The for electrical research is 
almost without limit. The British Electrical and 
Allied Industries Research Association, as evidenced 
by the review of its activities by independent scien- 
tific experts, is carrying out admirable work for the 
industry, although its sphere of usefulness in the wide 
field it has to cover has naturally had to be restricted 
to correspond with its comparatively limited re- 
sources. The Council has recommended further grants 
to this Association based on a total expenditure of 
£16,000 per annum. This sum represents only the 
bare minimum required to keep the Association in 
active existence, and in no way represents the 
amount required to enable the Association to meet 
effectively the demands that may properly be made 
upon it. 

The coal mining industry has decided to conduct 
research on a national scale, and has formed, in accord- 
ance with the Government scheme, the British Colliery 
Owners’ Research Association. The Association does 
not propose to apply for Government grant, as it is 
intended to finance it by means of a levy, equivalent 
approximately to one hundredth of a penny, on each 
ton of coal raised. 

Researches Aided by Grants.—-Assistance to the 
research of the Institution of Civil Engineers on the 
deterioration of structures exposed to sea action has 
been continued, and the Institution has secured in- 
creased subscriptions from interested bodies, some 
four-fifths of the actual expenditure incurred during 
the year ended March 31st last having been provided 
in this way. The value of the work is, therefore, 
widely recognised, and there is every prospect that 
the research will ultimately be entirely supported 
by voluntary contributions. 

A further grant, the third, has been made in aid of 
the work of the Cutting Tools Research Committee 
of the Institution of Mechanical Engineers, and four 
reports describing the work done have recently been 
read before the Institution. The programme of work, 
so far as it could be laid down when the research was 
begun, is approaching satisfactory completion, and 
the question of further work is being considered in 
the light of the results already obtained. 

No further grant has been made to the Manchester 
Association of Engineers in respect of the research on 
lathe tools, but the expenditure of the unspent balance 
in hand on a programme of research for the current 
calendar year has been approved. 

Grants of Individual Research Workers and Students- 
in-Training.—During the year 1924-25 511 applica- 
tions were considered for grants to individual research 
workers and students-in-training, and 258 awards 
were made. The number of applications showed a 
decrease of 66 when compared with that for 1923-24 
and the number of awards a decrease of 33. The 
decrease in the number of awards was due almost 
entirely to students not applying for the renewal 
of their allowances for the customary second year. 
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BEGINNING on October 28th a course of six lectures on 
“Mercury Vapour Lamps and Mercury Are Rectifiers ~ 
to be delivered by Professor J. A. Fleming, M.A., D.Se., 
F.R.S., at University College, Gower-street, London, 
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Obituary. 


HERBERT BATES. 


By the untimely death of Mr. Herbert Bates the 
machine tool industry of Lencashire has lost an able 
and highly respected representative. Mr. Bates died 
at his home, Jesmond Dene, Eccles Old-road, Man- 
chester, on Saturday last, at the age of fifty-one. A 
few months ego he underwent a surgical operation, 
from which he appeared to make a satisfactory 
recovery, but he ultimately succumbed rather sud- 
denly from heart failure. Although of a somewhat 
retiring disposition, Mr. Bates took an active part in 
local engineering affairs. He was a member of the 
Institution of Mechanical Engineers and ex-president 
of the Manchester Association of Engineers. The 
whole of his business life was associated with the firm 
of Hulse’s, machine tool builders, Salford, and for 
some years, until his death, he held the position of 
managing director. 


He served his apprenticeship 


The Motor Show. 
No, III.* 


THE motor car seems to depend upon more branches 
and sub-branches of engineering than any other 
machine. Primarily, of course, it is a mechanical 
conception ; but its electrical auxiliaries are now 
rooted so firmly that we heard expressed in all 
seriousness at the Show the extreme view that with- 
out those auxiliaries the motor car could not exist. 
The performance and durability of even the most 
perfect car must be, to some extent, subservient to 
the work of the civil engineer. Automobile engineers, 
naturally, are interested in the problems associated 
with traffic congestion and road accidents, and, we 
were informed, are hopeful of beneficial results spring- 
ing from closer co-operation with the road-making 
side. The influence of the aeronautical engineer was 
seen in engines of light construction and in bodywork 
offering little air resistance; in which latter field 
there is still room for further enterprise. There was, 


of course, plenty of evidence of the petroleum tech- 








are employed; they are enclosed by an aluminium 
cover. In view of the imposing appearance of the 
“ straight eight ’’-—as this type is called in motoring 
circles—_overall dimensions of the cars to which it js 
fitted are of particular interest. With an open body 
the total length overall is 15ft. Tin., and with a saloon 
type of body 16ft. 9in. The other Sunbeam power 
unit here illustrated —Fig. 16—is the 3-litre «ix 
cylinder sports model, the dimensions of which are : 

Bore, 75 mm.;_ stroke, 110 mm.; 
2920 c¢.c. 


capacity, 


DARRACQ. 


The six-cylinder Darracq chassis— Fig. 17-—was one 
of the sturdiest constructions in the Show, ani! it 
embodies a fine example of high-speed automohile 
engine practice. The power unit is so compact thet a 
casual observer would hardly Suspect that he was 
looking at an engine capeble of developing 72 horse 
power—which it does at 3600 revolutions per minvite, 
corresponding to a speed of from 70 to 78 miles per 
hour, according to the type of body carried. he 
engine has been run up to well over 4000 revolutions 














with this firm at the time when his father wes the 
managing director, and et the age of eighteen he 
succeeded in winning a Whitworth Exhibition. 
During the war Messrs. Hulse’s works were taken over 
by the Admiralty, and in connection with the 
service which Mr. Bates rendered to the Government 
he was made an officer of the British Empire. 

The opening address which Mr. Bates delivered as 
president of the Manchester Association of Engineers 
was chiefly noteworthy for his able review of the pro- 
gress made in machine tool design and construction, 
commencing with Sir Joseph Whitworth’s work. 
In the course of his address Mr. Bates laid special 
stress upon the necessity for attracting the best class 
of student to engineering, and he lamented the fact 
that in recent years very few Whitworth Scholarships 
had been gained by students in the Manchester area. 








THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGINEERS. 


THE thirty-third general meeting of the Society of Naval 
Architects and Marine Engineers will be held in the Engi- 
neering Societies Building, 29, West 39th-street, New 
York City, on Thursday and Friday, November 12th and 
13th next. The following is a list of papers to be read :— 

Thursday, November 12th :—(1) “‘ New Developments 
in High Vacuum Apparatus,’’ by Mr. G. L. Kothny ; (2) 
“The Effect of the Radius of the Fillets on the Stresses 
Around Rectangular Opening in Plates,’’ by Mr. Thomas 
H. Frost, Lieutenant Paul E. Pihl, U.S.N., and Lieutenant 
Oliver D. Colvin, jun., U.S.N.; (3) “A Simple Method of 
Designing Propellers,’ by Rear-Admiral Charles W. Dyson, 
U.S.N.; (4) “ Combined Stream Line Rudder and Guide 
Vanes, Latest Development of Contrapropellers,”’ by Mr. 
Olav Overgaard ; (5) ‘“‘ Model Experiments with River 
Towboats—Stern Wheel and Tunnel Propeller Types 
Compared,”’ by Captain William McEntee, U.S.N.; and 
(6) “‘ Transportation on Inland Waterways,” by Br gadier- 
General T. Q. Ashburn, U.S.A. 

Friday, November 13th :—(7) ‘“‘ Methods of Finding the 
Metacentric Height of Vessels for Operating Purposes and 
the Application of Graphics to the Solution of the Problem,” 
by Mr. Henry C. Adams ; (8) “‘ The Design of Passenger 
Vessels for the Great Lakes,’ by Professor Herbert C. 
Sadler and Mr. Frank E. Kirby ; (9) “‘ Torsional Vibration 
in the Diesel Engine,”’ by Mr. Frank M. Lewis ; (10) “‘ The 
Launch of the Airplane Carrier U.S.S. Saratoga,’ by Mr. 
Ernest H. Rigg ; (11) *‘ An Analysis of a Failure of Keel 
Blocks in a Dry Dock,”’ by Lieutenant-Commander Everett 
L. Gayhart, U.S.N.; (12) “Some Matters Relating to 
Large Airships,” by Commander Garland Fulton, U.S.N. ; 

and (13) ** The Aerodynamics of Yacht Sails,” by Professor 
Edward P. Warner and Mr. Shatswell Ober. 

The annual banquet will be held in the Grand Ball Room 


New York City, on Friday evening, November 13th, 1925, 
at 7.45 o'clock. During the week of November 9ih—14th 
the American Marine Association will hold a Marine Exhi- | 
bition, designed to be an exhibition of marine equipment of 
— to the profession and of educational value to the 
pubdtic, 








Tue Maidstone Electricity Committee has recommended 
to the Corporation that the scheme for the supply of elec- 
tricity to the parish of Bearsted be proceeded with at an 
estimated cosi of £6500, 


FIG. 1530/90 H.P. 8-CYLINDER SUNBEAM ENGINE 
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FIG. 16 






nologists’ work for the motorist. Several exhibits 
of light alloys bore testimony to the metallurgists’ 
contribution to the modern car. 


Of engineering products supplied to and used by | 


the individual layman, the motor car may be regarded 
justly as the most representative, the most important 
and the most complex ; all classes now use it, and all 
must be catered for. It is open to question whether 
the user, not being an engineer, really derives any 
benefit from being able to study engines and chassis 
exposed in all their technical detail. Our observa- 
tions at the Show incline us to believe that, in the 
case of the motor car at any rate, the confidence which 
the manufacturer inspires by exhibiting details 
normally concealed may be discounted by the fact 
that, under modern conditions, the average layman, 
thirsting for information, assimilates only a small 








3-LITRE 6-CYLINDER SUNBEAM ENGINE 
per minute on test. The compactness of the powe1 
unit accentuates the strong appearance of the chassis 
| frame, and the sturdy axle and front wheel brake 
construction at once suggest that the car is designed for 
the heaviest work, as is the case. The dimensions are 
—bore, 70 mm.; stroke, 110 mm.; cylinder capacity, 
2539 c.c.; the compression ratio is 5-4 to l. The 
engine is stated to be remarkable for its power of 
rapid acceleration and absence of vibration at all 
speeds. 
The outstanding feature of the engine is the crank 
shaft—a one-piece construction machined from solid 


This unit is not belanced by the usual method, nor 
are holes drilled in the disc cranks. Instead, metal hes 
been scooped from the discs, whereby balance has 
been obtained through the reduced thickness of the 
There are four bearing-. 


dises at the points required. 

















FIG. 17—-6-CYLINDER DARRACQ CHASSIS 


proportion of the technical knowledge opened to him, 
and much of that imperfectly. The danger is obvious. 


A Speciat ITRon. 


Comparative breaking tests, to demonstrate the 
superiority over ordinary cast iron of a patented cast 
iron, were conducted on the stand occupied by E. T. 
White and Co., Ltd. The structure of the casting is 
a pearlitic ground mass holding microscopic particles 


of carbon, and, the makers informed us, free cementite | 


is absent and the silicon content is very low. The 


iron suggest that it may be a useful alternative to 
steel, wherever the letter is tending to displace cast 


| iron. 


SuNBEAM “ STRAIGHT EIGHT.” 


A vertical eight-cylinder chassis, rated at 30—90 
horse-power, is the latest product of the Sunbeam 
Motor Car Company. The bore and stroke are respec- 
tively 80 mm. and 120 mm., and the cylinder capacity 
is 4826 c.c. The eight cylinders—Fig. 15—are 
cast en bloc. Overhead valves, operated by push rods, 


* No. II. appeared October 16th. 


The shaft diameter at the main bearings is 55 mm 
and at the connecting-rod bearings 50 mm. 

The cylinder head, a detachable, iron monobloc 
casting, is held down by seventeen studs.. The pistons 
are of aluminium, and the connecting-rods are of 
H section. Overhead valves operated by push rods 
are employed, and a special steel is used to secure the 
utmost possible lightness in the valve gear. The inner 
face diameters of the valves are 36 mm. for the inlet, 
and 30 mm. for the exheust. The cam shaft runs in 


} an oil bath, and, like the water pump, dynamo and 


: v | properties claimed for this material known as Perlit | 
of the Waldorf-Astoria, 34th-street and Fifth-avenue, | 


magneto, is driven by silent chain. A special Zenith 


| carburetter has been designed for the engine. It 
| comprises, in effect, two cerburetters with a common 


float chamber between therm. 

Of the four transverse frame members of the 
chassis, the forward one is removable to facilitate 
raising the engine. The propeller shaft passes through 
a double girder across the frame at the point where 
the rear spring brackets are attached. 


GARAGE EQUIPMENT. 


The engineering department of Mann, Egerton and 


'Co,, Ltd., has developed a comprehensive range of 


























»” 
23, 


Oct. 1925 








THE ENGINEER 


439 








yarage equipment and tools designed to meet the 
particular requirements of moter car repair work. 
The outstanding features of the breakdown truck 
shown in Fig. 18 are its sturdy construction and the 
provision of a pair of adjustable support forks, which 
itate the use of the truck as a fulcrum. The 
makers inform us that in 90 per cent. of the car break- 
downs which they have handled with these trucks, 
the use of jacks has been unnecessary. The truck 


tea 


can be applied to either the front or rear axle of the 
The main axle of the truck is of 


car to be towed. 


stout aeroplane tire —see Fig. 21—and in section, also, 
it is arched not unlike a tire, but, of course, is con- 
siderably thicker. Angular flexibility up to 8 deg. is 
claimed, and under certain conditions up to 10 deg. 
This feature, coupled with high axial flexibility or 
capacity for permitting an endwise floating movement 
of the connected shafts, at once suggests that in 
addition to having a wide field of usefulness in dealing 
with the angularity and whip of cardan shaft drives, 
this coupling should be particularly advantageous 
when used on electric motor shafts, which, with the 








FIG. 18 -BREAKDOWN TRUCK--MANN, EGERTON 


Yin. round c&se-hardened steel, and the disc wheels 
of 12in. diameter are fitted with I6in. by 3in. solid 
rubber tues. The frame, cradle and support 
forks are mild steel castings and steel bar. The tele- 
<copic draw bar, of 2in. heavy gauge steel tube, has 
an adjustable ]}im. forged inner bar extending from 
to 12ft 
The garage ranup—Fig. 19—is designed to 
obviate, any necessity for inspection pits, which are 
both unhealthy and dangerous, Its portability should 
be a great advantage. When a car is to be handled, 


axle 


Tit 
repair 








FIG. 19-GARAGE REPAIR RAMP—MANN, EGERTON 


the runner channels are inclined so that the free ends 
touch the floor, and the car is hauled up the incline 
by means of a worm-geared winch, which is embodied 
inthe ramp. When the centre of gravity of the car 
the apex of the inverted triangular 
base, the ramp automatically balances, and the car is 
completely reised. There only remains to lower a 
pair of safety legs at the The transverse 
members, or cross bars, of the ramp are slotted, so 
that the width of the track can be varied to suit any 
The ramp is constructed entirely of steel, the 


passes above 


rear. 


car, 
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FIG. 20—-THE “HELICOID” 


main longitudinal members being 3in. by 9in. channels 
with an overall length of 16ft. 


PowER TRANSMISSION. 


A shaft coupling, in the most exacting circum- 
stances, may be called upon to provide at once angular, 
radial, axial and tangential flexibility ; and to meet 
such complex conditions or any of them, a new type 
of resilient coupling has been petented by Simms 
Motor Units, Ltd. Known as the ‘ Superflex,” the 
new coupling in side elevation has the appearance of a 





and timing case. 





electric centre of the motor varying with the load, 
must have a floating movement. This new coupling 
has also been developed in a pneumatic form. 

An interesting model on the stand occupied by 
David Brown and Sons (Huddersfield), Ltd., was a 
combination helical and worm drive, with the worm 
wheel capable of rotation by hand to drive the worm 
and helical gears, thus affording a practical demon- 








s-} : +4 
i 
b 
$2.20 | 20 12 
Toe Engew 
FIG. 21-THE “SUPERFLEX”’ SHAFI COUPLING— SIMMS 


stration of the efficiency, reversibility and tooth action 
of the DBS worm drive. 

An ingenious new drive which has for its object to 
eliminate the at present associated with the 
operation of electric starters and is also reversible, 
to prevent damage in case of backfire, was shown in 
working model form by C. A. Vandervell and Co., 
Ltd. The drive, the makers informed us, is adaptable 
to any design and any horse-power, and lends itself 
to arrangement in almost any convenient position, 
as, for example, in front of the engine, or, alterna- 
tively, incorporated with the gear box and driven off 
the lay shaft. When tried out on a six-cylinder car 
the dynamo, magneto and starter were all driven off 


nome 





| Swain Sc 


STARTER GEAR—VANDERVELL 


this gear, which was inserted between the dynamo 
This new starter, known as the 
‘* Helicoid "—-Fig. 20—comprises a worm which runs 
on the spline shaft of the starter armature, and is 
permanently in mesh with the worm wheel. The driven 
shaft, although it runs through the worm wheel cen- 
trally, is not connected with the latter, but carries 
the male portion of a 10 deg. cone clutch, the female 
element of which is floating when not under load. A 
series of angular projections on the worm wheel is 
designed to register with a corresponding series on the 


female element of the clutch. When the starter is 
switched on, the two opposing planes of the projec- 
tions ride up each other, thereby forcing the female 
portion of the friction clutch on to the male portion, 
and taking up the drive. Any shock or compression 
irregularities are damped by @ compression spring 
inserted between the driving end of the starter and 
the worm. 





Two Remarkable Locomotives. 


By KE, C. POULTNEY, O.B.E, 


No. I1.* 

In the first part of this article the writer gave some 
descriptive notes, accompanied by illustrations, of 
Mr. J. E. Muhlfeld’s compound consolidation engine 
running on the Delaware and Hudson Railroad, and 
in the present article another large engine, built and 
owned by the Lima Locomotive Works, will be noticed. 
From the general arrangement drawing——Fig. 5, 
page 440-—-and the half-tone engraving—Fig. 6—the 
main characteristics of this locomotive will be seen. 
The first point attracting attention the wheel 
arrangement, which a four-wheeled truck carries 
the fire-box end, in place of the usual two-wheeled 
truck. Broadly, this innovation constitutes the main 
feature of this design, although others of much interest 
are present, and will be mentioned later. 

In the first article, mention wes made of the im 
portance of maintaining relatively low combustion 
rates in order to secure high boiler efficiencies, and 
also that large fire-box heating surfaces should 
provided. Mr. Muhlfeld, in order to secure improved 
boiler performance, adopted a water-tube fire-box, 
giving very large evaporative surfaces ; in fact, his 
fire-box is seen to furnish 29-8 per cent. of the total 
Hence we should expect 
and one having a high 
boiler has 


Is 


be 


combined heating surfaces. 

a very free steaming boiler, 
water-coal ratio. The Lima 
been designed with the same object in view, and a 
grate of considerable size, for bituminous fuel, 
provided. In proportion to the tractive power the 
grate area is liberal, as by dividing the rated tractive 
force by the grate area, the low figure of 694 is ob- 
tained ; whilst Mr. Muhlfeld’s figure for compound 
working comes to 985. The effort required per square 
foot of grate is therefore in the case of the Lima engine 
but 70-3 per cent. of that required by the Consolidated 
design. In making this comparison, it must be remem- 
bered that the compound will use rather less steam per 
unit of power than the simple, and this fact will offset 
to some extent the higher demand on the fire-grate. 

Lt is in order to accommodate this large grate with 
its consequent length that the wheel arrangement 
mentioned is provided. The new Lima locomotive 
is in reality a further development of a successful 
2-8-2 type design, built by the same makers specially 
for the Michigan Central Railroad in 1922, of which 
considerable numbers have since been placed on the 
New York Central Lines. The following table shows 
immediately how these two types differ. The former 
engines are designated by 8000, being the number of 


locomotive 


Is 


the first engine of the series. The new engine is 
known as A 1. 
Al. 000 
Cylinders 28 oO 28 30 
Cut-off, full gear 60°, 1°, (appr'x.) 
Boiler pressure 240 Ib 210 Ib. 


248,200 Ib 
385,000 Ib 


245,500 tb. 
334,000 Ib. 


Weight on drivers 
Weight, total engine 


Diameter of drivers 63in 63in. 
Heating surfaces 
Total evaporation 5110 aq. ft 4578 sy. ft. 
Superheater ZLLL sq. at 1780 sq. ft 
Combined 7221 sq. ft 6358 sq. ft 
Grate area 100-0 sq. ft 66-4 aq. ft 


Rated tractive force 69,400 Ib, 66,700 Ib. 


Before entering upon a description of the new 
2-8-4 locomotive, it may be well to refer briefly to the 
previous type mentioned, of which No. 8000 was the 
first. 

That engine was, the writer believes, built in the 
first place at the instigation of the late Mr. A. H. 
Smith, President of the New York Central, from 
designs prepared by the Lima Locomotive Company, 
and with the general object of providing a more 
powerful and at the same time more economical loco- 
motive for handling heavy freight trains over the 
Michigan Central division. The following tabulation 
gives shortly the dimensions of the preceding 
** Mikados,” and indicates how the original and new 
locomotives compare with each other : 


Comparative Data, Class H 7 E and No, 8000. 


H7 E., 8000. Increase, 
per cent. 
Weight on drivers, lb... 246,000 245,500 . Ode 
Total weight, Ib. .. 328,000 334,000 . +28 
Cylinders ss 66e ‘ee ee 28 x 30 
Tractive effort .. 59,000 63,500 7:6 
Tractive effort with : 
booster es ee 74,500 . 26-3 
Cylinder H.P. (Cole) 2,62 2,824 jn? ae 
Weight per cylinder H.P. 25 118 5-ld 
Cylinders, H.P. maxi- 
mum estimated per- 
formance curve , 3070 17-0 
Boiler H.P. maximum 
(Cole) oe. ee cee 2,420 2,735 13-0 
Weight per boiler H.P. 135 122 9-6d 
d decrease 


The boiler horse-power for No. 8000 is approximate 





* No. Ll. appeared October 9th, 
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only, as incomplete evaporation data is available for 


3}in. tubes used for the type E superheater, with which 
the newer engine is equipped. 

It will be seen that for an increase of but 1-8 per 
cent. in total weight, the tractive power is increased 
by 7-6 per cent., or, with the booster, 26-3 per cent.; 
whilst the boiler power is improved to the extent of 
13 per cent. and the weight per boiler horse-power is 







~ 
. ise 
I 
\ i -37+- 
CS | 
‘s 
-— 
a 
pate 
=—r> 
ey = 
= > 
i — 


+4 
; 


— 





—8"K— — - 693 — — —>«-- 


K 


“Tre EnGncew 


reduced by 9-6 per cent. In considering the weight 
reduction, it should be mentioned that the booster 
and feed heater with pump are additional in the new 
engines, as is also the larger E type superheater. 

In order to obtain these results, special steel was 
introduced for the motion, and the axles and main 
erank pins are bored hollow. Care in the design 
of the motion parts saved weight, and at the same time 


- es? et ee 





steam. Provision for this supply is made by placing 
the main throttle between the superheater and the 
cylinders, an outside connection being made between 
the dome and the header, and a stop valve fitted to 
cut off the superheater from the boiler, if required. 
When necessary also the auxiliaries may be operated 
with saturated steam. The feed heater supplies 
boiler feed at 225 deg. Fah. 


«<0 


ee ee 
90, 24° Tubes 





SO —66~ 
— 4/8" Total Wheel base — — 
54'04' Overall — -- 


In actual service these locomotives have been very 
successful, having exceeded expectations. No. 8000 
has hauled 9254 tons in 138 from Detroit to 
Toledo, 47-6 miles, in 3 h. 31 min., and at a later date 
it hauled 147 cars, equal to 1039 tons over the same 
section, starting with the booster in action without 
difficulty. Pressure has been well maintained when 
exerting maximum power, and the actual evaporation 


cars 














chief characteristic differences, and it will be seen 
that so far as the actual rated cylinder tractive power 
is coneerned, there is little difference between ther, . 
indeed, the cylinders are the same size and the trac. 
| tive force of the new design is but 4 per cent. greater. 
| This increase is obtained by raising the steam pressure 
to 240 lb., whilst at the same time the maximum rate 
of admission has been cut back from 90 to 60 per cent, 
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THE LIMA LOCOMOTIVE WORKS’ EIGHT- COUPLED LOCOMOTIVE Al 
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The other chief difference is the large grate area 
provided. 
in having a grate surface of 100 square feet, as against 
66-4, or nearly twice as large. 
that for a given amount of coal fired per hour the com 
bustion rate the crate will be half that of the 
earlier design. The restricted cut-off will 
steam to the extent of 33 per cent., neglecting the 


Here the new engine shows to advantage 
This, of course, means 


also save 














keeps down the dynamic augment which, compared 
with the older locomotives, shows the following reduc- 
tions per cent. at 50 miles per hour : 


Per cent. 


Front wheels 44 
Intermediate 52 
Main 28 
Back 47 


The boiler carries the working pressure of 210 Ib., 


FIG. 6—-THE LIMA LOCOMOTIVE WORKS’ 













has been eminently satisfactory as, when operating 
full tonnage trains between Detroit and Toledo, the 
total water evaporated divided by the coal fired has 
reached 9-7 lb., which is equal to an efficiency of 
about 77 per cent. for the boiler and superheater. 


2-8-4 Locomotive A l. 


From what has been said about the preceding 


2-8-2 locomotives represented by No. 8000, it will be 





FIG. 7 


and has a total combined heating surface of 6358 
square feet, of which the superheater furnishes 1780, 
or about 28 per cent. of the total. 

In order to save fuel all the auxiliaries, namely, the 
air compressor, feed pump, blower, turbo-generator, 
stoker, and the booster, are supplied with superheated 


SUPERHEATER OF LOCOMOTIVE Al 











realised that they are not only exceedingly powerful, 
but at the same time efficient 
problem of improving on their working involved seme 
thought on the part of the builders. 


locomotives, and the 


The comparative particulars of the leading dimen- 


sions of these two locomotive types reveals their 





EIGHT-COUPLED LOCOMOTIVE Al 





FIG. 8—CYLINDERS AND SADDLE OF LOCOMOTIVE Al 


slight increase in the weight of the steam at 240 Ib., 
as against 210 lb. This steam saving will reduce the 
demand on the heating surfaces, and hence the amcunt 
of fuel necessary, and therefore still further reduce the 
combustion rate leading to a high boiler efficiency. 
Those who recognise the rapid fall in boiler efficiency 
with rising cylinder powers will at once appreciate 
the important characteristic features of the new Lima 
engine. 





THE BoILeR AND STEAM SuPpPLy. 


Beyond the large grate area the boiler presents no 
unusual features, though it may be pointed out that 
@ combustion chamber is not used. 
heater—Fig. 7 


The type E super- 
takes steam from an external dry 
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pipe, and the arrangement coincides with the No. 
3000 series. There are two turrets from which steam | 
js distributed to the auxiliaries ; one for saturated 
team, and the other for superheated steam, which is 
taken from the pipe connecting the superheater header 
to the main regulator valve. Superheated steam may 
be thus employed, as already noticed, for the air 
pumps, feed water pump, blower, grate shakers, 
stoker, head light generator, and the whistle. The 
booster also uses superheated steam. 


THe CYLINDERS. 


lhe cylinders and saddle casting— Fig.8—is interest - 
ing, a© it is of steel ; the valve liners and those in the | 


cylinder barrels being of cast iron. A saving in weight of 


a bearing for the coupling rods. Inside this bushing 
is a floating bronze bush which serves as a bearing on 
the main crank pin. The usual kind of side rod arrange- 
ment transmits the driving power forward to the 
second and first coupled wheels. The object of the 
heavy steel bush pressed into the connecting-rod end 
is to convey directly one-fourth of the piston thrust 
to the near drivers, and further, by relieving the main 
crank pin and reducing the size of the middle connec- 
tion bearing, the same cylinder centres can be em- 
ployed for 240 lb. pressure as are used for 210 Ib., 
this dimension being 9lin. in each case. 


THE FoUR-WHEELED TRAILER TRUCK. 


The articulated four-wheeled truck—-Fig. 10—carry- 











FIG. 9 COUPLING ROD ARRANGEMENT OF LOCOMOTIVE Al 


1000 has been obtained by this innovation. In order to 
simplify the cylinder casting the exhausts from each 
end of the valve chamber are taken by two separate 
pipe conpections to the saddle portion, through which 
suitable passages are cored to the base of the blast- 
pipe. The branch flange for the exhaust is cast with 
the hind valve cover, which has also the valve stem 
guides cast on. The front exhaust is taken from a 
flange connection cast on the valve casing. There 
is also at the front end a connection for the exhaust 
to the feed-water heater. 


THE VALVES. 


The valves are of the piston type. The valve casings 
are provided with starting ports, and, in addition, 
the cut-off at the front end is increased slightly over 








FIG 10—FOUR-WHEELED TRUCK 


that at the back by lengthening two of the ports in 
the front valve chamber bushings. The ports are 
2%/,4in. wide, and in the front bushing two of the 
top ports are 7/,,in. in width towards the centre of the 
piston valve chamber. 

For a nominal 60 per cent. rate of admission the 
actual cut-offs are 60 per cent. at the back, and 63 per 
cent. at the forward end. This arrangement provides 
for rapid starting. 

The Beker motion is used and reversal is effected 
by @ power gear. 


THE MorTion. 


The arrangement of the connecting and coupling 
rods—-see Fig. 9 onstitutes one of the novel features 
of this locomotive. 

The back ends of the main connecting -rods are 
forked to receive the short coupling rod between the 
driving crank pins and those on the rear wheels. With 
these rods thus assembled a heavy steel bushing is 
forced into the forked end of the connecting-rod, 
thus holding in place and providing at the same time 


ing the rear end is, as already mentioned, a notable 
feature in the design of this engine. The truck frame 
is complete in itself, and is pivoted from the main 
engine framing at a point just in front of the fire-box, 
after the manner of the articulation used in Mallet 
locomotives. There is no ext »nsion of the main frames 
under the fire-box, the buffing and pulling stresses 
being taken by the truck framing. The fire-box weight 
is taken at four points ; at the front corners of the 
trailer hinge casting on the top surface of which are 
extensions of the main frames, and at the rear corners 
of the fire-box, each of which is carried by a combined 
expansion bracket and self-centring device. The 
wheels are of unequal size, those at the trailing end 
being 45in. diameter, and coupled up to a Franklin 
booster. Outside journal boxes are fitted, and the 
spring gear is equalised. 

One of the features of this truck is the convenient 
manner in which it overcomes ash-pan difficulties, 
compared with those present when the usual type of 
rear framing and two-wheeled truck are used. The 
ash-pan is not fastened to the foundation ring as usual, 
but instead is carried by the truck, the framing of 
which is most suitable for this, and further, on remov- 
ing the truck the ash-pan is also taken away at the 
same time. The ash-pan is of ample size, is provided 
with discharging hoppers, and its capacity is almost 
one cubic foot for each square foot of grate surface. 


WHEELS, AXLES AND SPRING SUSPENSION. 


The diameter of the coupled wheels is 63in., those 
of the front two-wheeled truck 33in., and of the 
trailing truck 36in. and 45in. The 33in. and 36in. 
wheels are of solid rolled steel without separate tires. 
The front truck journals are 6}in. by 12in., those for 
the first, second and fourth coupled axles are 1lin. 
by 13in., and for the main driving axle they are 12in. 
by I4in. The trailing truck has 6}in. by 12in. and 
for the trailing axle 9in. by I4in. journal bearings. 
The two axles of the trailing truck are equalised. 
The entire driving wheel base on each side of 
the engine is equalised, and both are cross 
equalised with the leading truck. In this way the 
trailing truck forms two points of the entire suspen- 
sion, and the leading truck and the coupled wheels the 
third point of the spring suspension. 

THe TENDER. 

The tender runs on twelve wheels, and is of the 
usual rectangular tenk pattern. There is fuel space 
for 18 short tons, and water capacity for 15,000 
U.S. gallons 

CONCLUSION. 

The tractive effort of this engine will be fixed by 
trial; that is, the actual maximum rate of admission 
is to be determined by road tests. With this object 
in view, a variable exhaust nozzle has been applied, 








and the opening will be adjusted to suit requirements. 
To make any changes necessary, a lever working in a 
quadrant fixed to the outside of the emoke-box is 
fitted. It enables adjustments to be made without 
opening the smoke-box door, and makes for conveni- 
ence for the operation of the exhaust variator. 

In developing this very fine example of freight loco- 
motive designing, the following objects were sought : 

(a) Ability to handle the same train in heavy slow 
service as the “*‘ No. 8000 "’ class, with 20 per cent. less 
coal. 

(6) In high-speed freight service the same weight 
to be hauled with 12 per cent. less coal. 

(c) Deliver 10 per cent. more drawbar pull for 
equal coal consumptions. 

It is understood that so far the indications are that 
these conditions will be met. At the time of writing, 
however, reports of tests in service are not available. 
The engine has been in traffic on the Boston and 
Albany Railway since February, 1925. 

Comparative data are given of the 2-8-2 “ 8000” 
class, and the 2—8—4 class A 1 engine, and the tabulated 
statement following gives the leading dimensions of 
the two remarkable locomotives, Horatio Allen and 
the Lima engine A 1, which have formed the chief 
subject of these articles. 

In concluding, the writer expresses his acknow- 
ledgments to the Lima Locomotive Works for the 
photograph of the 2-8-4 engine and to the editor of 
the Railway Mechanical Engineer for permission to 
reproduce the general drawing. 


Comparative Proportions. 


No, 8000 No. A 1 
Type 2-8-2 Type 2-8-4 
Weight proportions 
Weight on drivers total 
engine weight .. . 0-735 0-642 
Weight on drivers tractive 
force .. ee e° - . 3°86 3-58 
Total engine weight com 
bined heating surface ~- 82-5 53-3 
Boiler proportions 
Tractive force combined 
heating surface .. .. : 9-99 9-61 
Tractive force diameter 
drivers combined heat 
Me @UEGes® 2.0 +2 ss 630 605 
Fire-box heating surface 
grate area .. as e* se 4-38 3-37 
Superheater surface to com 
bined heating surface 28-0 p.c -» 29-3 p.c. 


Combined heating surface 
a ee ‘ 95-7 72-2 
Net gas area through tubes 
and flues 9-47 sq. ft. 


ne cit a. 10-63 sq. ft 
Net gas area to grate surface 14-25 p.c. 


10-63 p.c. 


General Dimensions of the Delaware and Hudson and Lima 
Locomotive Works Engines. 


Delaware 


and Hudson Lina 

Type : a” 4 280 2-8-4 
Cylinders . Compound Simple 
Cylinders, diameter, H.1’. 234 28 
Cylinders, diameter, L.P 41 
Cylinders, stroke ne 30 30 
Weights in working order 

On drivers 298,500 248,200 


On front truck 49,500 35,500 
On rear truck 101,300 






Total engine 348,000 385,000 
Wheels diameter 

Drivers .. . 87 ‘in 

Front truck 36 33 

Rear truck 36 and 45 
Boiler 

Steam pressure 350 . 240 

Tubes, arch No. and dia 6— 3hin. 5-—3hin 

Tubes, fire, No. and dia 145 —2in 1) —2}in 

Tubes, flues, No. and dia 42— 5 jin. 204 —34in 

Length over tube sheets 1 5ft. . oft. 

Grate area e° os o« 71-4 sq. ft 100 -Oim, 
Heating surface 

Fire -box 1124 sq. ft. Bs ae 

Arch tubes 63 sq. ti. p 387 aq. ft. 

Tubes . 1132 sq. ft 1055 sq. ft 

Flues 881 sq. ft. 3718 aq. ft 

Superheater i aq. ft ZILLI aq. ft 

Combined 3779 aq. ft 7221 aq. ft. 


Weight proportions 
Weight on drivers tractive 
POD ~ae  b0* Wo . 3-54simple 3-58 
4-25 comp. 
Total engine weight com 
bined heating surface . 92-0 . 53°3 
Boiler proportions 


Tractive force combined 


heating surtace .. : 18-6 9-61 
Tractive force diameter of 

drivers combined heat 

ing surface... .. ot os 1060 . 605 
*Fire-box heating surface per 

cent. of combined a (G4 . 4°66 
Superheater per cent. of com 

bined .. - 18-3 oe 29°32 


Combined heating surface 
grate area 22 . . 53-0 -- 42°32 
In calculating the boiler demand factors for the compound 
engine the maximum rated tractive effort in compound gear 
has been taken 


* Including heating surface of arch tubes 








AccorDinG to the Ironmonger, a new company estab 
lished to resume the lead-mining industry which flourjshed 
in Teesdale over fifty years ago is now making excellent 
heaiway. Sinking work is being carried on at Shaftwell 
Head, about 7 miles from Middleton-in-Teesdale, and large 
quantities of lead ore have been found, it is stated, one 
rich rib being 7in. in width. It is intended to sink the 
shaft to the bottom of the ore, and drive the old level to 
the bottom, which is only some 35 fathoms down. There 
are said to be good prospects of working behind the sump, 
37 fathoms down. The old company was obliged to aban 
don this portion of the mine, owing to the difficulty « 
perienced from water, but with up-to-date appliances 
the new undertaking is confident of more successful results, 
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The Enrichment of Coal Gas by Oil. 


Tne Fuel Research Board of the Department of Scientific 
and Industrial Research has just issued a report (Technical 
Paper No. 14) on the Enrichment of Coal Gas by the 
Injection of Oil into the Retorts during Carbonisation 
(price ls. 9d.), The substance of the report is given in a 
summary which runs as follows : 

Experiments have been carried out at the Fuel Research 
Station to determine whether the high gas-making efficiency 
obtained by the introduction of steam to vertical retorts 
can be attained without lowering of calorific value 
normally attendant on such conditions. It was arranged 
that these experiments should investigate the possibilities 
of a self-contained system whereby the necessary enrich- 
ment of the gas should be supplied by the cracking of oil 
injected inside the retorts. 

Mitchell main gas nuts was the coal selected for the 
work, as previous experience at the Fuel Research Station 
had shown it to be one of which uniform supplies were 
obtainable, and also one which facilitated smooth working 
in the retorts. Before starting on this coal preliminary 
experiments were carried out on Wearmouth (Durham) 
coal. 

The analyses of the two coals are described and their 
respective qualities for gas-making purposes discussed. 
Their behaviour in the assay apparatus is reported and an 
attempt is made to correlate the results with those of 
carbonisation on a large scale. The assay yields are almost 
identical for the two coals and the reasons for the differ- 
ences observed on a large scale are explained. 

The design of the water-cooled oil injection tubes and 
the method of their insertion into the retorts are described 
in the report. 

In the first stage of the work a determination was made 
of the depth to which the tubes should be immersed in 
order to give the maximum amount of enrichment. This 
was found to be from 10ft. 6in. to 12ft. 6in. from the top 
of the retorts. 

It was early discovered that the injection tubes them- 
selves produced a certain rise in the calorific value of the 
gas and a scheme of tests was arranged in which this effect, 
and that of the oil, could be assessed separately. Four 
injection tubes were constructed and the whole setting of 
four retorts was prepared for a series of five-day tests 
which were carried out on lines similar to those developed 
at the Research Station for the carbonisation of coal in 
vertical gas retorts. Three tests were first carried out on 
Wearmouth coal, each on 50 tons and lasting 120 hours. 
The first test was a normal one under gas-making conditions 
and using 20 per cent. steam by weight of coal carbonized. 
In the second the oil tubes were in position, but no oil was 
injected. In the third gas oil was injected at the rate of 
0.5 gallon per retort per hour, or 4.8 gallons per ton of 
coal charged. The results obtained from these tests were 
somewhat unreliable owing to variations in the running 
of the coal in the retorts, but were sufficiently satisfactory 
to warrant the commencement of the series of tests on 
Mitchell Main coal. The reasons for these variations are 
discussed, the irregularity in running being ascribed chiefly 
to the fact that the coal was “run of mine” with a high 
percentage of dust (50 per cent. below half an inch). 

Experiments were then continued with Mitchell Main 
coal, three similar tests being carried out, together with a 
fourth in which the rate of oil injection was increased to 
1.0 gallon per hour. A lower carbonising temperature 
(1200 deg. Cent.) was maintained in order to provide a 
better -omparison with commercial practice. The ameunt 
of steam injected was 5 per cent. by weight of the coal. 

\s in former work the weight balance of materials 
entering and leaving the system was regarded as the first 
criterion of the accuracy of a test. The balances of the 
seven tests described were all satisfactory. Thermal 
balances were prepared of the Mitchell Main tests only 
and these were also satisfactory. 

The main results achieved in the Mitchell Main experi- 
ments by oil injection are summarised in the following 
table : 


Tubes Oil injection. 
in posi- ——— 

tion. 
Test 5. 


Zero. 
Test 4. 
Test 6. Test 7. 


Conditions 
Steam ee ee _ 
Oil injection, gals. /ton 
Gas yield per ton of coal 
Cubic feet es 
Therms in. ae 2 
Increase from zero test 
Gas calorific value 
B.Th.U. per 
(gross) ee oe es 
Increase from zero test .. - 
Gas specific gravity (air = 1) 0-423 
Additional fuel gas required 
per hour— 
Therms. . 


Con stant at 
Ni Ni 


5 per cent. 
4°8 9-4 
15,459 


86-21 
5-40 


15,730 
88-40 
7-59 


15,600 
80-81 


15,150 
80-14 
— 0-67 
cubic foot 
562 
44 
0-429 


529 
11 
0-421 


558 
40 
-424 


518 


The conclusions which may be drawn from this table 
and from observations taken during the course of the 
experiments are as follows :— 

(1) The introduction of the water-cooled tube causes a 
reduction of gas yield, but an increase in the calorific 
value of the gas. Heating of the water causes a drain of 
heat on the setting equivalent to 0.47 therm of water gas 
per hour, for the setting of four retorts. 

(2) The injection of oil produces an increase in both gas 
calorific value and gaseous therms. No additional heat 
is required for the setting. Further increases in amount of 
oil injected give increased yields of gaseous therms, but 
the increase of calorific value is not in proportion. 

(3) The working of the retorts is almost as steady as 
before, but the position of the injection tube must be altered 
at intervals to allow the coke to remove carbon deposits 
from the wall of the retort opposite the end of the tube. 

(4) The upper practical limit of oil injection apparently 
lies between 10 and 15 gallons per ton of coal. Above this 
value the gas contains an excess of condensible bydro- 
carbons and some oil passes over into the tar. 

(5) The yields and qualities of coke, tar, liquor and 





ammonium sulphate are not appreciably affected by oil 
injection. 

(6) The effect of oil injection on the specifie gravity of 
the gas was very slight, the maximum variation being less 
than 0.01 (air 1). 

Special carbonising experiments of short duration were 
carried out on what are referred to as commercial lines. 
In these an arbitrary upper limit was placed upon the heat 
available for the combustion chambers, and the elasticity 
of the retorts as a gas-making unit was determined. The 
gas yield at 5 per cent. steam was taken as the lowest 
required and the calorific value obtained (520 B.Th.U.) 
was regarded as that ‘‘ declared.” The results are illus- 
trated graphically and may be summarised as follows :— 

Increases of volume of gas of uniform calorific value 
and specific gravity were obtained up to a maximum 
amounting to 16.5 per cent. of the yield at 5 per cent. 
steam. This necessitated steaming to the extent of 20 per 
cent., oil injection at the rate of 7.13 gallons per ton of 
coal, and the use of approximately the full consumption 
of fuel allowed. 


Minimum. Maximum. 


Gas yield. 
(3) 


(1) (2) 


4-83 


5 8-51 
Tubes 
in, 

oil 
15-8 


Steam, per cent. << * 5-0 
Oil, gallons per ton a. 4 Nil 
no 
Fuel gas, therms per hour 15-2 16-4 
Coal gas 
Cubic feet per ton 
Increase over minimum 
Therms. . oi oe es 
Increase over minimum 
Calorific value, B.Th.U. 
Specific gravity (air B).. 


17,370 
1,770 
91-19 
10-38 


18,180 
2.580 
94-54 
13-73 
520 
0-427 


15,600 16,270 
670 
84-93 
4-12 


80-81 


518 


0-425 0-425 0-432 


Two special tests are described in which the Mitchell 
Main coal av supplied for the oil injection experiments was 
compared with that supplied for the steaming experiments 
carried out at the Fuel Research Station in 1920. The 
results of analysis and of assays are compared and also the 
yields obtained in full-scale carbonising tests at 5 and 20 
per cent. steam, respectively, the carbonising conditions 
being identical with those of the 1920 experiments. The 
comparison indicated that the 1924 coal was very similar 
in composition, though cleaner, but did not give so high a 
yield of gas either at low or high steaming. The com- 
parative data are summarised below so far as yields are 
concerned, the carbonising temperature being in each 
case 1260 deg. Cent. 


Coal supply. 1924. 1920. 


Steam, per cent. 20-05 
Yields (dry, ash-free basis) 
Coke, ewt. er 
Tar, gallons 
Gas, cubic feet 
Gas, therms 


13-0 

14-12 
22.000 
103-2 


Gas calorific value, B.Th.U. 4169 


CONCLUSIONS. 


The results given in this report for a process of gas 
enrichment by injection of oil to vertical gas retorts are 
satisfactory over the period of the tests described. It is 
felt, however, that the value of the conclusions arrived at 
would be greatly enhanced by comparing with the present 
results those obtainable by steady running over a period 
of much longer duration. It may be possible to increase 
the efficiency of this oil injection system by dispensing 
with the cooling water supplied to the tube. Experiments 
in this direction are in progress. 








South African Engineering Notes. 


Record Run on Narrow-gauge Line. 


On Thursday, August 15th, one of the two 
** Pacific ” type of locomotives, recently supplied to the 
Union Government of South Africa by Messrs. Baldwin's, 
of Philadelphia, created a long-distance record for an 
engine running on a 3ft. 6in. gauge railway line. The 
Union Limited left Johannesburg at 8.55 a.m. on Thursday 
—ten minutes in arrear of scheduled time—and arrived at 
Monument Station, Cape Town, at 2.8 p.m., Friday. The 
train was hauled all the way from Johannesburg to Cape 
Town, a distance of 956 miles, by the same engine, whereas 
four separate engines are usually employed on different 
sections of the road on this long run. The distance was 
completed in 29 hours 13 minutes. This run was not a 
continuous speed trial to ascertain the shortest space of 
time in which it would be possible to run a mail train 
between the two stations. The train had to conform to 
the ordinary running schedule of the Union Limited as 
regards her various times of departure from the stations 
en route; but in all probability the running schedule will 
be altered in view of this performance. In between some 
stations the “ Pacific’ made consistently high speed. 
The actual running time is calculated to be only 27 hours 
33 minutes, or something like 100 minutes less than the 
ordinary time taken by the Union Limited express. This 
is not, however, a record for the journey, as three weeks 
previously the same Union Limited, drawn by British- 
built locomotives, which have been in use for many years, 
came down from Johannesburg in an hour and a-half less 
total time than that taken by the “ Pacific,” and the total 
time including station stops was only twelve minutes more 
than the running time of that engine. The introduction 
of the “ Pacific ” type of engine, though built for speed, 
does not mean that the maximum speed of the train is 
increased. All that is claimed is the provision of power by 
which the train is able to do 4 much faster speed uphill— 


the speed downhill remains the sarme—so that the averays 
rate of speed for the whole run is improved. On thw 
journey on August 15th and 16th an average speed of 
35} miles per hour was maintained for the whole journey 
The “ Pacific ” is one of two new types of engine supplie:| 
by the American firm, the other being the ‘ Mountain 
type. The latter has a higher tractive power, 39,000 |}, 
at 75 per cent., against the “ Pacific’s "’ 30,673 Ib.; t), 
driving wheels are 57in., against 60in., and the weight— 
total engine and tender—of the ** Mountain ” is 373,680 ||,., 
against 339,230 lb. of the “* Pacific,” and its cylinde: 
23in. by 28in., against 22in. by 26in.; also the boiler pr: 
sure of the bigger engine is 200 lb., against 195 Ib., and 
has also a larger total heating surface and grate area. 


Twenty-nine Foreign Locomotives. 


Following upon the two “ Mountain” and + 
* Pacific type locomotives recently supplied by +! 
American firm of Baldwins, Philadelphia, a further se 
have arrived in Cape Town, and were discharged duri) 
the week ended September 12th. A further fifteen ha 
been ordered, and Baldwins have promised delivery wit! 
sixty days at the outside. Equal numbers of both ty). 
make up the total order. Seven new German locomot iv: 
of the “ 15 A” class arrived at Cape Town on Septembe; 
ist, and were erected at the Salt River Railway Worksho, 
a couple of miles outside the city. 


Mine Ventilating Fan. 

The new 30ft. fan constructed by Wall 
Brothers, Ltd., of Wigan, was put into commission at t} 
Government Gold Mining Areas mine on the Witwate: 
rand on Sunday, August 23rd, and is now ventilating t 
whole of the mine. The fan is 30ft. in diameter by Li 
wide, and is designed for a maximum duty of 900,000 cul 
feet of air per minute on a Tin. water gauge when driv: 
at 125 revolutions per minute. The runner is containe:| 
in a masonry casing with a steel hood over. After con 
pletion on site the runner was found to be within */,,i) 
of a true circle. It is carried in two main bearings, ea! 
fitted with thin rings, for which distant indicati: 
thermometers in the engine-room are provided. The cd: 
charge of the fan is fitted with an anti-vibration shutter 
which is designed to eliminate the pulsations set up b 
each blade as it passes from the high-pressure zone int: 
the low-pressure one beyond the cut-off. This shutte: 
takes the form of a deep V notch, tapering from the ful 
width of the discharge at the lowest point of the casing 
to zero at slightly above the horizontal centre line, or: 
through rather more than 90 deg. of discharge. The shutte: 
is so constructed that the rate of taper can be increase: 
and the radial discharge angle occupied by the V decreased 
by removing sections of the plates of which it is con 
structed. Three different tapers can thus be obtained, 
and the quickest taper corresponds to the full duty. 

The casing and the fan drift, together with the sul - 
structure of the engine-room, have consumed over 350,000) 
bricks. Where the drift leads into the circular shaft tw: 
steel joists have been set across the shaft at an appropriat« 
angle to conform to the slope of the drift roof, and on a 
decking of 3in. timber set on these joists a layer of bitu- 
mastic sheeting has been laid, thoroughly sealing the deck 
and covered by a top layer of ]}in. planking. A circular 
hole has been left at one side for the passage of a small 
eage which conveys the purnp men to the station S00ft. 
below, whence the dolomite water, amounting to son 
500,000 gallons a day, is pumped to the surface. 

The shaft is 22ft. inside the concrete lining for the first 
S00ft., in which section much water was met. Consider 
able difficulty was experienced in getting through this 
heavily watered zone, but the half million gallons per day 
of good, if hard, water obtained from the pumping station 
at 800ft. is both useful and welcome to the surface works 
of the mine. The shaft for the remaining 2650ft. of its 
depth is unlined and is 23ft. 6in. in diameter. 

The fan is direct driven by a tandem compound steam 
engine with cylinders 26in. and 52in. diameter by 36in. 
stroke, also built by Walker Brothers. The inlet and 
exhaust valves on both cylinders are of a special drop type. 
designed to operate quietly and without injurious hammer 
ing at a comparatively high speed. The lift is very gradual 
at the start and is rapidly accelerated to full opening, 
a similar result in the reverse order being given in closing. 
The high-pressure cut-off is governed by a centrifugal 
spring-loaded governor, while the low-pressure cut-off is 
hand adjusted to suit operating conditions from time to 
time. A tail rod is fitted to the high-pressure cylinder 
and all glands, including those for the valve spindles 
are fitted with metallic packing. Forced. lubrication is 
provided to the two main engine bearings and to crank and 
crosshead, and an alarm is fitted which gives warning if 
the oil pressure falls below 5 lb. per square inch. A hand 
pump is fitted for flooding the bearings at starting. For 
condensing, a Metropolitan-Vickers multiple jet Le Blanc 
condenser is fitted, and in this the dolomite water from the 
shaft will be used. A proportion of the water will be 
treated in a softening plant for use as boiler feed, whilst 
the major portion of the warm water will be pumped to 
the reduction works and compounds. When this equip- 
ment is supplied with steam at 140 lb. per square inch, 
superheated 100 deg. Fah., a steam consumption of 12.5 Ib. 
per horse-power hour is guaranteed with an indicated 
horse-power of 1425, corresponding to the full duty of 
the fan. Steam is supplied from two double-drum land 
type B. and W. boilers fitted with mechanical chain-grate 
stokers and superheaters, each boiler capable of delivering 
10,000 Ib. of steam of the quality above mentioned per 
hour. The rotating parts of the fan, including engine 
crank shaft, weigh approximately 36 tons. 

Government Areas has been the scene of a great deal of 
plant construction and reconstruction for some time. The 
next commissioning will be in respect of ten additional tube 
mills, five of which are already erected, and the remainder 
delivered on site. This section of the crushing plant, due 
to be put into operation in March, will operate on the all- 
sliming principle and will deliver into the treatment plant 
at an appropriate point. The latter plant is in process of 
enlargement suitably to take care of the additional tonnage. 
When everything is complete the Government Areas will 
be able to crush 200,000 tons of rock per month, or about 


oil 





40,000 tons per month more than at present, 
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15-Ton Electric Gantry Crane for 
India. 


We illustate herewith an electrically driven gantry 
crane ; which is one of two cranes recently constructed by 
the Bedford Engineering Company to the order of the 
India Office, for use in quarries in India. The capacity 
of the crane illustrated is 15 tons lifted upon a span of 


60ft. between centres of rails, the height of lift being 20ft. 
































“ 
THe Encincer” 


HOISTING CRAB AND CENTRIFUGAL 


above the rail level. The current employed is 3-phase 
50-cycles at 400 volts. 

The speeds of working provided are :—Hoisting full 
load, 13ft. per minute; hoisting light load, 40ft. per 
minute ; cross traversing, 80ft. per minute ; longitudinal 
travelling, 200ft. per minute. 

The main structure of the crane, which is built entirely 
of rolled steel sections, consists of four cross girders, one 
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main and one auxiliary girder on each side of the hook 
being braced together so as to give good vertical and 
lateral rigidity. As evidence of this rigidity we are in- 
formed that it was found that under the test load of 18} 
tons the central deflection of the girders did not exceed }in., 
whilst when travelling with that load suspended the 
rigidity of the structure was quite satisfactory. The 
wheel trucks are built up chiefly of plate and channel, 
and run upon cast steel double-flanged rail wheels keyed 
to axles running in bearings with top brasses and oil pads. 
Fenders are arranged at each end of the trucks, which would 
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Swain Sc 


BRAKE OF 15-TOY GANTRY CRANE 


also be serviceable in the event of derailment. A cabin is 
provided alongside one of the main legs, and access to 
to the cabin and the platform is attained by means of 
ladders. 

The longitudinal travelling motor is fixed at approxi- 
mately the centre of the span where it drives, by means of 
a single spur reduction, a cross shaft running in swivelling 
bearings. This cross shaft drives inclined shafts at each 
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end of the structure through mitre wheels,whilst the latter, 
in turn, communicate motion to the driving axles through 
bevel gearing. The whole of this gearing is machine cut, 
the spur pinion and bevel and mitre gearings being of 
steel. The hoisting crab is built upon a mild steel frame- 
work, supported upon four cast steel runner wheels, one 
axle being geared to the cross traverse motor in the ordinary 
manner. The hoisting motion is furnished with two speeds 
of lifting, as indicated above, the change being effected 
by sliding gears in the usual manner. There is a simple form 
of brake designed to prevent the hoisting gear rotating out 
of control during the change of gear. The load is lifted 
upon six parts of extra flexible steel wire rope, arranged to 
give a truly vertical lift, whilst there is a limit switch to 
interrupt the no-volt coil and to throw out the main circuit 
breaker should the driver attempt to hoist the block too 
high. Forsupporting the load when the current is switched 
off, there is a type 3-phase solenoid h.ake of 
simple design. 

A hand release gear, operated from the cabin, is fitted, 
and by means of it loads can be lowered by gravity without 
the expenditure of current. In order, however, to prevent 
the load attaining an excessive speed under these con- 
ditions, an additional centrifugal brake—a drawing of 
which is given in the right-hand bottom corner of the draw 
ing, showing the crab itself—is provided. 

This brake is designed to be completely out of action 
at normal speeds of lifting and lowering, but when the 
lowering speed exceeds 50 per cent. of the normal lifting 
speed, the centrifugal force acting upon the four brake 
shoes is sufficient to overcome the tension of the adjusting 
springs and the shoes consequently fly out, and by their 
pressure exert a sufficient retarding effort upon the descend - 
ing load to keep its speed within the prescribed limits 
The crane motors are of Metropolitan Vickers Electrica] 
Company's manufacture, whilst the controllers were pro- 
vided by the British Thomson-Houston Company. 

A totally enclosed “ Ellison *’ mill-type triple pole circuit 
breaker with no-volt, overload and shunt trips together 
with a relay box containing single pole relays with time lags 
for each motor circuit is provided, and, in addition, 
there are a pilot lamp and a guarded hand lamp with 
a length of flexible cord for inspection purposes. A com- 
plete weatherproof housing, not shown in the engraving, 
is arranged for the protection of the crab. 
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Conditions in the Shipbuilding 
Industry. 


Tue following passages are taken from an interim 
report of a joint committee of the Shipbuilding Employers’ 
Federation and shipyard trade unions, which was approved 
in August last, but has only just been released for pub- 
lication. 

INTRODUCTION. 4 

After the announcement early in March, 1925, that a 
British shipowning firm-—Messrs. Furness, Withy and Co. 
—had placed an order in Germany for five large motor 
ships, the shipbuilding employers on March 17th proposed 
that a joint conference should be held when the situation 
created by foreign competition and other cognate matters 
affecting the industry might be discussed by executive 
representatives of this Federation and of the trade unions 
whose members are engaged in shipbuilding and ship 
repairing. The trade organisations which were inv ited to 
take part in the deliberations were :—Federation of 
FE. and 8, Trades; Shipwrights’ Society ; Amalgamated 
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Society of Woodworkers; Boilermakers’ Society ; 
Plumbers’ Society ; National Painters’ Society ; Electrical 
Trades Union ; Workers’ Union ; Amalgamated Engineer- 
ing Union. 

A conference was held at the St. Pancras Hotel, London, 
on March 27th, 1925, at which all the shipyard trade unions 
were represented. At this conference the following definite 
proposals were made on behalf of the employers : 

(1) That a joint committee should be set up to inves- 
tigate conditions prejudicially bearing on the ship- 
building and ship-repairing industry in connection with 
foreign competition. 

(2) Procedure and machinery for avoiding disputes 

in accordance with the specific condition when the 
forty-seven-hours week was agreed upon. 

(3) An index whereby future fluctuations of wages 
may be regulated with knowledge on both sides and in 
accordance with the ability of the industry to pay. 

On April 24th a meeting of the executives of the trade 
unions was held to agree to a joint committee of 
inquiry to go into the position of the industry, com- 
prising representatives of the Employers’ Federation and 
representatives of the unions engaged in the shipbuilding 
and ship-repairing industry, with representatives of the 
Board of Trade, with power to inquire into the whole 
of the facts submitted from all sides and report. 

In respect of the employers’ suggestion that the joint 
committee should also consider the question of pro- 
cedure and machinery for the avoidance of disputes, and 
an index whereby future fluctuations of wages might be 
regulated, the trades conference decided to take no action 
in the meantime. 

A committee was appointed by the trades consisting of 
six representatives from the Federation of E. and S. 
Trades, and one each from six unattached organisations. 


Score AND ProGRESS OF THE INQUIRY. 

\t the first meeting of the Committee on May Ist it 
was agreed that the first questions to be considered should 
be :—(a) Hours, wages and conditions prevailing on the 
Continent, as compared with Great Britain ; (6) comparison 
of British and foreign prices in the Furness-Withy con- 
tract. 

Ten meetings of the Committee have been held to date 

August 25th—and after exhaustive inquiry into the 
facts, and examination of the information received from 
official Government sources as well as information col- 
lected by the employers and the trade unions from con- 
tinental sources, the following agreed conclusions were 
reached and initialled in regard to the first section of the 
inquiry : 

Hours Question.—We agree to direct the attention of 
the Minister of Labour to the following :— 

(a) In Germany, although nominally the hours of the 
regular working week are under Government Order, 
eight hours per day, yet in many cases by agreement 
between employers and workers the regular hours of 
work in shipyards are fifty-four hours per week, over- 
time rates being payable only for work done beyond 
these hours. 

(5) In Holland, although by statute the hours of the 
regular working week are forty-eight, yet by license 
of the Government authority, hours in shipyards have 
been increased to fifty-four hours per week. 

(c) In France the hours of the regular working week 
are by law forty-eight “ effective *’ hours. 

We have no intention to increase the hours of the 
regular working week in British shipyards, but in view of 
the foregoing conditions, we agree to ask the Minister 
whether there are any steps he can take to further the 
observance of the shorter working week in the shipyards 
of other countries, making special reference to the im- 
portance of uniformity in interpretation and administra- 
tion. An international competitive race in hours of work 
would seriously jeopardise the general standard of working 
life. 

It was an express provision of the agreement of November 
19th, 1918, under which the forty-seven hours’ week was 
adopted in our industry, that all possible steps would be 
taken to ensure that in the critical state through which 
the industry had to pass the greatest possible output 
would be secured and maintained, and we agree to re- 
affirm the principles set out in the memorandum of the 
joint conference of September 25th, 1919, relating to the 
starting and stopping time of work. 

Wages.—We append a statement—attached marked 
‘C”’—showing a comparison of wages in this country 
and in Germany and Holland in respect of our industry ; 
but we have not the means of comparing the relative pro- 
ductivity per £1 of wages in thie country and in other 
countries. 

Wages. 
Weekly Time Rates. 
Semi- 
skilled. 
32/11 to 
35/1 


Skilled, 
35/8 to 
37/10 

(4+) Holland (Rotterdam) 446 389 3: 

Britein (Tyne) ° 55/6 41/6 on 3 

(a) Germany.—Department of Overseas Trade report, June 
4th, 1925—rates including increase for 1925 given by Arbitra- 

tion award, of May, 1925. 

(b) Holland.—October, 1924—Monthly 

Statistics, Netherlands Government. 


Country. 
(a) Germany (Hamburg) 


Bulletin of Labour 
Comparison of Hamburg and Tyne. 
Timeworkers’ Basis Time Rates, at June, 1925. 


Great Britain (Tyne). Hamburg.* 


Weekly Class or Weekly 
(47 hr.)) grade. Hourly. (54 hr.) 


Class or grade. Hourly. 


Skilled | 7-92d.| 35/8 
(certifi- | to to 
cated) 8-4d. 37/10 
Skilled 7-32d. | 32/11 
(uncerti- to to 
ficated) | 7-8d. 

6+ 24d. 

to 
6-72d. 


Skilled 14-17d. 55/6 


Semi-skilled 10 - 60d. 


Un- 
skilled 


Unskilled 





. Department of Oversea Trade report, June 4th, 1925. 





Percentage by which British Wages exceed Hamburg Wages. 
Hourly. Weekly. 
69% to 79% 47% to 56% 
36°, to 45% 18%, to 26% 

46% to 58% 7° 


Skilled. 
Semi-skilled 
Unskilled 

Note.—For seven hours more work per week in Germany 
than in Britain. 

Piecework Rates.—It would appear that under the con- 
tinental system there is limitation of the amount that can 
be earned under their payment by result system, but as 
with their time rates of wages, so with their piecework, we 
have no means of comparing the productivity per £1 of 
wages in Germany and Holland with the productivity per 
£1 of wages in this country. 

Interchangeability and Demarcation.—The introduction 
of subdivision of labour in British shipyards has no 
doubt gradually led to methods and practices which have 
prevented interchangeability, and we believe it is possible 
to secure greater elasticity and interchangeability without 
infringement of the broad principles of craftsmanship. 
With this in view, the employers request the immediate 
consideration of the following : 


27% to 37% 


(a) That in operations to commence and complete 
which two or more classes of workmen are under present 
conditions customary, there shall be freedom for one 
class of workmen to complete the work when it is within 
their competence to do it ; 

(6) that work which is not an essential and distinctive 
part of the work of any one class, although it may be 
incidental or ancillary to one or more crafts, may be 
performed by any one who is competent to do it ; 

(c) that where there is a definite shortage of any class 
of craftsmen, craftsmen of another class competent 
to do the work may be employed without prejudice to 
the work being regarded as an essential and distinctive 
part of the work of the first craft, and if the rates of the 
two crafts are different, the higher rate will be paid. 
Payment by Results.—Certain sections already work 

upon systems of payment by result in our industry, and 
they believe that this has beneficial results in a quickened 
and less costly production. It is recognised that this 
question in so far as its extension would affect the members 
of any other unions should be taken up between such 
unions and the Shipbuilding Employers’ Federation direct. 

Facilities.—We recognis> that in the interests of the 
proper organisation and evolution of the industry, the use 
of labour-aiding machinery is to be encouraged. We 
believe also that in the present state of trade and world 
competition it is the duty of all parties to secure for the 
industry as a whole all such savings in cost as can be 
obtained from the fullest use of machinery and methods 
conducive to economic output. 

At the sixth meeting of the Joint Committee on June 
llth the trade union representatives asked that the em- 
ployers’ representatives should endeavour to supply the 
Joint Committee with information on certain points. 
The employers subsequently presented the following 
memorandum : 

On the questions put before us at the end of the meeting 
on June llth, there are one or two things I should like to 
say :— 

(1) The considerations which I assume are present to 
your mind in raising many of these questions relate really 
to that part of the investigation which we invited you to 
undertake with us, but which you have expressly excluded 
from the present inquiry. They belong, I mean, to the 
discussion we suggested as to a basis for the future regula- 
tion of wages. As you know, we are anxious to try to 
arrive at a basis which will ensure to your members a fair 
apportionment of the prosperity of the industry, whenever 
that prosperity returns, and we are still hoping that, 
although so far you have not agreed to enter upon that 
field of inquiry, you will later agree to do so. 

(2) Although these are matters that will require to be 
gone more fully into when we come to that part of the 
inquiry, I think I should say to you at once that we have 
already had it well in mind that it would be necessary at 
any discussion of a basis for future regulation of wages, 
not only in fairness to you, but also in fairness to ourselves 
as between member and member of our Federation, that 
the basis should be such as left out of account all such 
complications as you have in your mind through what you 
call “‘ watered ”’ capital and bonus shares. 

As no doubt you know, the price paid for shares in the 
open market—whether less than par or more than par 
makes no difference whatever to the actual finance of a 
company. It is true that the free distribution of further 
shares increases the capital responsibilities of a company. 
We cannot hope to have a basis as a result of which firms 
can expect to get relatively better treatment by reason of 
their having increased their capital by the free distribution 
of shares. 

(3) We think it desirable also to explain to you that, on 
a test made in respect of contracts taken and completed by 
our members during the last three years, we find that the 
prices have been such that on the average the margin over 
labour and material has been so small as to cover only the 
increased local rates which firms have had to pay. There 
has been therefore on these contracts no margin at all for 
cost of administration, salaries and management, or 
directors’ fees, or any of the upstanding charges which are 
a necessary part of the cost of every establishment—for 
example, depreciation of plant and machinery and other 
capital upkeep. 

It follows also that there has been on these contracts 
not a penny of remuneration for capital services, and there- 
fore any suspicion that might be in your minds as to these 
things can be set aside. 

(4) It follows from what I have said also that there has 
been no “ allocation of idle berths to costs.” The truth is 
that the industry is being carried on, and has been 
carried on for the last three years, at a very considerable 
loss. At the present moment, for instance, there are only 
28 per cent. of our berths occupied with work, and since 
the margin over labour and material has not been enough 
to cover the costs of the berths that are occupied, there can 
be no question of it covering the costs that arise from un- 
occupied berths. 

(5) You have, no doubt, had present in your minds*the 
state of trade as revealed in Lloyd’s published figures and 
also the Ministry of Labour figures. The percentage of 
unemployed is between 30 and 40 per cent. The tonnage 





laid down during the last 2} years is only half what it 
was in the 2} years prior to the war. 

The figures of work commenced areas follows in thou 
sands of tons: 


1923. 
March 
June 
September 
December 


1924. 
March 
June 
September 
December 

1925. 


March 
June 


1912. 
March 
June 
September 
December 


529 
561 
469 
556 


1913. 
March 
June 
September 
December 


490 
459 
433 
484 
1914, 
March 
June 


373 


403 190 


4757 2376 
It is true that trade generally is bad at the moment, 
but the most distressing feature of Lloyd's figures, as I am 
sure you will agree with us, is that the tonnage laid down 
in this country is only 45 per cent. of the tonnage laid down 
in the world, which means that we are getting nothing like 
our pre-war share of such trade as is going. 

In addition, of course, we had pre-war a very much 
greater amount of naval work than we have to-day. At 
the end of 1913 seventy-seven warships of different kinds 

eleven of them for foreign Governments——were being 
built in private yards, as against eight to-day, two of them 
for Australia. 

PRICES IN THE 


or BritisH# FOREIGN 


Furness-Witny Conrracts. 


COMPARISON AND 


At a meeting of the Committee held on May 12th, con 
sideration was given to a detailed statement of the make-up 
of the lowest British price quoted for the .motor ships 
contract placed in Germany by Furness, Withy and Co 
Ltd. Information was shown separately in regard to the 
following items of costs. 


(1) Labour. 
(2) Steel (plates and sections). 
(3) Timber and store materials. 
(4) Forgings, castings, rivets and smithy iron. 
(5) Deck machinery. 
(6) Anchors, chains, 
awnings and tarpaulins. 
(7) General outfit, including electric 
fittings, refrigeration, ship's furnishings and apparatus. 
(8) Board of Trade and classification fees, harbour 
and dock dues, insurances, &c. 
(9) Coal and power. 
(10) Margin for indirect charges and profit. 


boats, blocks, rigging hawses, 


and heating 


Full information was given to the trades committee in 
regard to the method adopted in arriving at the estimate 
under each of the various headings. 

The Joint Committee agreed that it was undesirable to 
disclose publicly the details of the make-up which had 
been before the Committee, but the following facts were 
ascertained : 


(1) The German price accepted was £153,000. 

(2) The lowest British tender was £213,000. 

(3) In arriving at the figure of £213,000 in the case of 
the lowest British tender, no allowance whatever was made 
for indirect charges, such as rates and taxes, management, 
administration, salaries, directors’ fees, &c. 

(4) No amount had been included in the British price in 
respect of any return to capital. 

(5) That a statement widely made in the Press when the 
contracts were announced was correct, viz., that owing to 
the burden of cost of materials and equipment, and services 
beyond the control of the industry, if the men employed 
on the hull of the ships—i.e., shipyard workers, not in 
cluding engineering workers—had worked without re- 
muneration, the British price would still have been higher 
than the German tender which was accepted, although, as 
already stated, the British tender included no remunera 
tion whatever for management, &c., and capital services. 

(6) That there was no substance in the contention that 
the difference in the German tender as compared with the 
British tender was due to any greater skill on the part of 
the German workmen or superiority in technical equip 
ment, organising capacity or in science of naval archi 
tecture. 

(7) That there was no substance in the claim made that 
the difference between British price and the German price 
was due to the German system of inter-association of firms 
controlling all the processes from the raw material to the 
finished article, since the lowest British tender was sub 
mitted by a firm which had interests in iron and steel and 
coal in much the same manner as the German firm. 


FoREIGN COMPETITION GENERALLY. 


During the proceedings of the Joint Committee, the 
employers’ representatives pointed out that the margin of 
difference between the British and German prices in the 
case of the Furness-Withy contracts was quite abnormal 
and did not represent accurately the general run of the 
margin between British and foreign tenders. The ship- 
builders’ representatives explained that in many con- 
tracts for new work, particularly for the bigger ships which 
gave the greatest amount of employment, and in the 
majority of contracts for repair work—in which the con- 
tinental competition, particularly of the Rotterdam firms, 
was most keenly felt—the margin of difference was not so 
great. In these cases by minor readjustment in handling 
and greater elasticity in the organisation of work, by inter- 
changeability and by the loyal and full observance of the 
conditions of the forty-seven hours’ week, much of the new 
work and the greater portion of the ship-repairing work 
which at present goes to the Continent could be retained 
for the British workmen and the British shipbuilders. This 
would also, the shipbuilders hoped, encourage shipowners 
to place work at the reduced prices which would thus be 
secured without interfering with the wages or increasing 
the working hours of the shipyard workmen. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Improvement Maintained. 


Tue improved tone of the Midland iron and 
steel market is maintained, though the amount of business 
being negotiated does not testify to any great expansion 
of demand. The attendance on ‘Change in Birmingham 
to-day—-Thursday —was fairly good, and producers re- 
ported the receipt of rather more inquiries, but, generally 
speaking, anything in the nature of bulk buying or con- 
tracting forward was absent. Many small orders, both 
for iron and steel, were given out, and values tended to 
become firmer. This fact was most noticeable in the raw 
iron department, in which blast-furnacemen unsuccess- 
fully endeavoured to get advances of Is. per ton for their 
products. The trade in Staffordshire finished iron is 
better, but competition in the structural steel branch 
is extremely keen. Both producers and consumers of 
iron and steel appear to be getting a little more optimistic, 
though they would like something more tangible on which 
to build their hopes. 


Raw Iron Firmer. 


Rather larger quantities of pig iron than for 
some time past have changed hands this week. Prices 
are consequently firmer, and there is no disposition on 
the part of blast -furnacemen to make concessions. It would 
appear that bottom may have at last been reached, and any 
marked improvement in demand would send prices upwards 
Indeed, some producers have this week endeavoured to 
get higher figures, but so far they have not met with much 
Merchants in the Midlands who have their finger 
on the pulse of the market, are impressed by the compara 
tive steadiness of prices during recent weeks, and a few 
orders for forward delivery have been placed. On ‘Change 
in Birmingham  to-day—-Thursday— Northamptonshire 
brands, both forge and foundry, the super-abundance of 
which has been a danger to stability for a long time past, 
were firm. 
was asked. 


SUCCESS. 


In two or three cases an advance of Is. or so 
Buyers were not, however, prepared at the 
moment to pay more, for they could satisfy their require- 
ments at the old rates. Smelters are determined to resist 
any further concessions, and should it turn out that bottom 
has, indeed, been touched, this attitude will lead the way 
for price advances. Derbyshire houses, which have not 
given way under pressure to the same extent as their neigh- 
bours, were asking last week's prices. The meeting brought 
additional orders for pig iron, covering Northampton and 
Derbyshire and various brands of hematite, this steel- 
making iron being in better demand than for some time. 
rhe prices generally quoted were Northamptonshire No. 3 
foundry, £3 Is.; forge, £2 16s Derbyshire foundry, 
£3 6s. ; forge, £3 2s. per ton at furnaces 


Finished Iron. 


Finished little better request, and 
the Staffordshire are rather better employed 
operating at about 60 per cent. capacity Rather a large 
proportion of the plant is re-rolling steel. Re-rollers get 
an increasing share of the orders in competition with the 
steel works, largely through the use of continental semi- 
finished steel. Marked are being sold at £14 10s. 
of the mill report better business, though 
the demand is not such as to call into operation their ful! 
productive resources. There is a little more business in 
Crown iron for the wagon shops. The confusion resulting 
rom the considerable fall in Lancashire prices, and the 
exercise of a free hand in this district by Lancashire mills, 
has not been cleared up. Meanwhile Lorraine is taking a 
hand in the competition for the common bar trade. De- 
liveries of Belgian No. 3 bars are intermittent owing to 
the labour conflict in the Charleroi district, and Lorraine 
supplies are making good the deficiency. vary 
between £6 12s. 6d. and £6 15s. against £11, the price 
nominally ruling for Staffordshire common bars. Wrought 
iron gas tube strip is in fair request at prices ranging from 
£12 10s. to £12 15s. per ton. 


iron is in a 
ironworks 


bars 


Some owners 


Prices 


Steel Business. 


There is little change in the position of the steel 
department. A better inquiry has developed for strue- 
tural steel, and this probably has as much to do with the 
more optimistic feeling of the market,as anything. New 
business is being sparingly placed, and the broadening 
demand, such as it is, has had no effect in stiffening the 
prices. Supplies are very plentiful, and, to get really good 
specifications, mills are prepared to accept something less 
than the quotations generally ruling. A triangular duel 
for the plate trade between Scotland, the North-East 
Coast ‘and South Wales, has resulted in prices of bridge 
and tank plates being cut below £8 10s. About £8 has 
to be paid for small steel bars, while angles and joists range 
between £7 10s. and £7 15s. per ton. Tees are quoted 
£8 10s. to £8 15s.; boiler-plates, £11 15s.; Staffordshire 
steel hoops, £10 10s. at works. An easy tone characterises 
the trade in mild steel billets, and ample supplies can be 
obtained at £6 10s. A few works hold out for 5s. more, 
but they see the business going to firms which are willing 
to aceept the lower figure. Very little foreign steel has 
been bought lately, but the importation of 53,128 tons of 
billets in September indicates that there are fairly large 
contracts still to execute. Wire rods are also coming in 
in increasing quantities, and foreign wire is a formidable 
competitor. The importation of 9000 tons of steel girders 
and 12,793 tons of sheets in September sufficiently indicates 
the formidable character of continental competition. 


Sheet Values. 


_ The demand for galvanised sheets is maintained» 
and prices have advanced half crown to 5s. per ton. Most 
mills now quote £16 7s. 6d. as a minimum for 24-gauge 
corrugated sheets, while others which have sold their 
output over the rest of the year are not prepared to accept 





anything less than £16 10s. for January-February delivery. 
Most of the mills are busy, and it is doubtful if any quota- 


tion could be obtained at less than £16 7s. 6d. Black sheets 
also show an improved sale. An increased tonnage of 
sheets is going into the automobile industry. 


Tinned Sheets. 


The Tinned Sheet Manufacturers’ Association 
has reaffirmed the prices which have ruled for a twelve- 
month, namely, best charcoal, £2 18s. per ewt. ; charcoal, 
£2 16s.; unassorted grades, £2 12s. to 20-gauge in each 
case. 


Production Figures. 


The official returns of production of iron and 
steel for the month of September are considered by Midland 
industrialists to be quite as good as could be expected and 
rather better than had been anticipated. The production 
of steel ingots and castings amounted to 638,900 tons, 
compared with 477,100 tons in August—-when production 
was affected by the Bank Holiday—and 545,000 tons in 
September, 1924. The average production last ycar was 
605,100 tons. The production of pig iron in September 
amounted to 448,700 tons, compared with 444,500 tons in 
August, and 569,200 tons in September last year, and 
with an average monthly production in 1924 of 609,900 
tons. September production included 117,200 tons of 
hematite, 157,200 tons of basic, 124,500 tons of foundry 
and 19,500 tons of forge pig iron. There were 129 furnaces 
in blast at the end of the month—a net reduction of seven 
on the month, three having been put into blast and ten 
damped down or blown out. 


Cast Iron Houses. 


Two iron houses erected by the Dudley Corpora- 
tion, as an experiment, are now practically completed. 
The outside shell is constructed of 2ft. square cast iron 
flanged plates of registered design, and from these plates 
any sized house or bungalow can be produced, sufficient 
plates being left out for the windows and doors. The 
method of bolting the flanges gives a watertight joint and 
a perfectly rigid structure, a fact which is very important 
in a mining area like South Staffordshire where subsidences 
occur. It is claimed that the house would remain in its 
position even if three-parts of the ground gave way. The 
internal walls, with the exception of the dividing walls, 
are timber lined and panelled with asbestos sheets. The 
cavity between the plates and the asbestos sheets is filled 
with slag wool, which is non-conductive, fire-proof and 
vermin proof, and which has been approved by the Ministry 
of Health. This filling insures warmth, and it is claimed 
that it makes the cast iron house warmer than a brick 
structure. The roof consists of ordinary timber, on which 
asbestos tiles or ordinary slates may be used. It is claimed 
that iron houses built on the lines of those at Dudley possess 
distinct advantages over those constructed of either bricks, 
stone, or steel. With one erector and two labourers the 
plates forming the exterior of a house can be fixed up to the 
first floor in four days, up to the eaves in eight days, and 
the erection completed in sixteen days. The house can be 
made ready for occupation in five weeks from the com- 
The two houses at Dudley 
have attracted the attention of local authorities through- 
out the country. Many deputations of housing authorities 
have inspected them, and experts have shown considerable 
interest. The view is expressed that cast iron houses should 
last 150 years, and it is stated that with iron fireplaces and 
chimneys, this type of house could be erected and let at 
an economic rent of approximately 8s. to 9s. per week. 





mencement of construction. 


Birmingham and Steel Houses. 


The Public Works Committee of the Birmingham 
Corporation reported to the City Council on Tuesday that 
upon the present experience of steel houses it was not 
prepared to recommend the erection of more. Eight steel 
houses have been put up at a cost of £425 each. The Com- 
mittee reported that the houses have not been erected long 
enough to enable it to arrive at a complete and definite 
decision with regard to the advisability of erecting more 
of them. Inquiries among the tenants appear to show that 
they are satisfied with the houses, but it is a question 
whether they have yet occupied them long enough to 
express an opinion of much value. The houses are, it is 
said, dearer in first cost than either brick or concrete houses 
and their maintenance will be very heavy compared with 
other types of houses. The Committee cannot, therefore, 
contemplate a long life for them in the atmosphere prevail- 
ing in Birmingham, and is not prepared to recommend 
the Council to erect more of them. 


Cannock Chase Coal Trade. 


The past few weeks have brought considerable 
improvement to business in the Cannock Chase coalfields, 
and most of the pits are working every day. There are 
few miners now who are not practically fully employed. 
A month ago there were about 1000 on the employment 
exchange books, but the latest returns show that the total 
on the register, including men of all occupations, boys, 
women and girls, is only 250. At several of the local col- 
lieries stallmen and banksmen are in demand. For the 
fourth successive month wages are on the minimum, and 
stallmen’s rate of pay is 9s. 8d. per shift—minimum— 
with other grades of workers in proportion. 


Unemployment. 


The latest unemployment figures for the Midlands 
area show a decrease on the week of 6792, making a deerease 
during the past four weeks of 26,299. The current total of 
133,239 is made up of 99,232 men, 2218 boys, 28,864 women 
and 2925 girls. The figures of the various Midland towns 
are :—Birmingham area, 24,766 ; Bilston, 2669 ; Coventry, 
2211 ; Cradley Heath, 3728 ; Derby, 1592 ; Dudley, 3404 ; 
Leamington and Warwick, 407 ; Leicester, 5657 ; North- 
ampton, 1824; Nottingham, 8029; Oldbury, 1175 ; Peter- 
borough, 286 ; Redditch, 1239 ; Smethwick, 3148 ; Stour- 
bridge, and Brierley Hill, 3280; Stoke-on-Trent area, 
14,497 ; Tipton, 1905 ; Walsall, 4385 ; Wednesbury, 2486 ; 
West Bromwich, 2706 ; Wolverhampton, 4220 ; Worcester, 
1486. 











LANCASHIRE. 
(From our own Correspondents.) 
- MANCHESTER. 
General Conditions. 


THERE is said to be a more cheerful feeling in the 
iron and steel markets this week, although in the Man- 
chester district it is difficult yet to find much justification 
for the report. Probably so far as Manchester is con- 
cerned, the feeling, if one admits its existence, is the result 
of a hope that within the next month or two the cotton 
industry will again be working full time. There are evi 
dences for this assumption in the fact that a good many big 
cotton mills are negotiating for fuel for delivery over next 
year ; whereas up to very recently they bought only from 
hand to mouth. The indirect result of a cotton trade move- 
ment would no doubt be a demand for machinery, and 
already it is said that the textile machinery engineers are 
busier and more inclined to negotiate for future supplies 
of iron and other raw material. It must not, however, 
be assumed that the markets for iron and steel are them- 
selves any stronger. On the contrary, so far as one can 
see, consumers are still expecting to get supplies at lower 
prices. The great trouble with regard to iron and steel 
prices is that the capacity for production is enormously 
in excess of any probable, or indeed possible, demand 
until our great export trade has again been resumed. 


Metals. 


There was a little better feeling in the copper 
market for a day or two, but one fears that the time has 
not yet come for any steady and continuous advance in 
prices. The most favourable thing which can be said of the 
prospects of copper is that the present prices are low 
and cannot very well go much lower. A slightly un 
favourable feature at the moment is a tendency towards 
increase in the production ; and one is fairly certain that 
the market is not ready for anything of this kind, and will 
not be for along time. In Manchester there is a moderate 
demand for refined ingot copper, but consumers are not 
yet inclined to buy for stock, and probably they could only 
be persuaded to do so if the market began to advance and 
showed signs of a permanent increase in values. The 
burden of holding stocks of copper remains to a large 
extent on the shoulders of the producers, and this situation 
is always an unfavourable factor. There should be a rather 
better demand for tubes when the firms which have recently 
taken locomotive orders get further forward with their 
work, but it is not likely that buying will take place until 
tke material is actually wanted for use. Scrap non- 
ferrous metals are still at very moderate prices, especially 
gun-metal scrap, for which the Manchester dealers still 
offer under £50 per ton. When one considers the prices of 
the constituent metals—tin at nearly £280, copper at 
£67 to £68, and spelter and lead at about £40—the price 
dealers are offering for gun-metal looks quite absurd. 
The market for tin, although, of course, fluctuating, has 
shown considerable strength lately, and the opinion that 
higher prices will come this year has been growing here. 
It is, of course, a dangerous market, and calls for great 
caution ; but so far as can be seen at present, the position 
is fairly sound. It is clear that the rate of production is 
not now equal to the present rate of consumption; and 
if there should be any aggressive buying from America 
a further advance would almost certainly take place. 
Lead has been fairly steady for some time. A little 
temporary weakness was caused by the reports that the 
Australian shipping trouble was coming to an end. Spelter 
has again been quite a strong market, but the prices are 
now rather high, except, of course, in comparison with 
lead. 


Pig Iron. 


In the Manchester market for pig iron business 
remains in much the same condition, except that perhaps 
there is a slight expectation that rather more demand 
will spring up when the textile machinery makers begin 
to place orders. This section of the engineering trade is 
expected to be more fully occupied during the winter, and 
the improvement should react on the Lancashire iron- 
foundry industry. One does not look tor any rise in pig 
iron prices, as a necessary consequence of a slightly better 
consumption of pig iron, because the supplies are ample 
for any small improvement which is at all likely to take 
place in that direction. Foundrymen here hold firmly to 
the belief that No. 3 pig iron will be sold in Manchester at 
70s. before the end of the year, and hence are not par 
ticularly anxious to buy more than is wanted for weekly 
consumption. The actual Manchester prices for No. 3 
this week range from 72s. 6d. to 73s. 9d. per ton, and there 
are fewer sellers who still hold out for the higher price. 
Very little Northamptonshire No. 3 is now offered here, as 
the high carriage kills the traffic; but that class of iron 
competes seriously with Derbyshire in the Midlands, and 
is one of the factors which have depressed the price of the 
latter makes. Scotch No. 3 foundry iron is held for about 
95s. delivered here by rail, and sellers say that latterly 
there has been rather more inquiry for it, probably from 
people who have obtained, or are expecting to obtain, 
orders for textile machinery castings. East Coast hema- 
tite iron remains at about 86s. 8d. to 87s. 2d. per ton, 
delivered in Manchester. 

The demand for manufactured steel is no better, 
and when any really substantial orders are to be hid there 
is a scramble for them. This, of course, makes prices un 
certain, for it is quite impossible to know to what extent 
makers are squeezable. All that can be done is to quote 
the nominal prices, which are about £8 5s. per ton for plates 
and flat bars, and £7 7s. 6d. for joists and angles, delivered 
in this district. There is no improvement in the bar iron 
trade to correspond with the recent reduction in the price, 
and most people think the reason is probably because 
the price is still far too high to allow of any large buying. 
The cheap continental iron seems still to come in, not- 
withstanding the Belgian strikes, which it was thought 
might curtail the supply. 
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Scrap. 


Dealers in scrap iron and steel are still in rather a 
pessimistic mood, and find it very difficult to make sales 
at satisfactory prices. For heavy wrought scrap 65s. per 
ton can still be obtained at the Lancashire forges, but it is 
® poor price when compared with the official bar iron 
quotation. Steel scrap is again depressed, and very 
difficult to sell. The Sheffield consumers are supposed to 
be willing to pay 57s. 6d. to 60s. per ton for heavy melting 
scrap, but one cannot find a buyer easily in that district. 
In the market for cast scrap the weakness in pig iron is 
telling on the prices. Dealers quote 72s. 6d. for broken 
machinery, but it is an open secret that 70s. would be 
taken, and consumers are now contending that the price 
ought to be lower, because they expect to buy pig iron very 
soon at 70s. delivered. 


BARROW-IN-FURNESS 
Hematite. 


There is a slightly better tone in the hematite 
pig iron trade in the North-West district, but it is just as well 
to anticipate the future with caution. Both at Barrow and 
Workington a considerable proportion of the output is 
taken by the steel departments. In the case of Barrow, 
that fact largely accounts for the ironworks starting, 
although when the two furnaces were put in their stocks 
were almost cleared. There is no overseas traffic to speak 
of at the moment, and the pig iron is going to Scotland, 
the Midlands and South Wales. The one great worry 
of makers of pig iron at present is the low price and the 
great necessity of keeping down costs. At present there 
cannot be said to be any margin for the makers. If the 
steel works continue to operate and the present stocks are 
brought down at some of the mills, then there is a chance 
of another furnace or two going in in the district, where 
at present there are ten in blast. 


Iron Ore. 


With two more furnaces in blast in this district, 
there is a little more activity in the iron ore trade, but it 
will have to improve considerably before anything like 
good business can be reported. The Hodbarrow mines are 
but with more furnaces in blast they may restart 
their men. Foreign ore is in easy demand, but 
there is an improvement, owing to recent developments. 


closed, 


some of 


Steel. 


The steel trade continues quiet, with not many 
orders in the market, and plenty of competition for them. 
Both Workington and Barrow have their rail mills workirtgz, 
and the small section and hoop mills are engaged at 
Barrow. It is not known what orders are held at Barrow, 
but at Workington there is not much prospect of a con- 
tinuous run unless fresh orders are secured. 


Shipbuilding. 


The 10,000-ton cruiser Cumberland, which 
being built at Barrow, is not being proceeded with rapidly. 
This vessel, it was originally intended, should be launched 
this month, but she will not take the water until the end of 
year. Nothing is known at Barrow with regard to the 
rumoured orders for cruisers and destroyers for Chili, 
which, it was stated, were to be shared between Vickers 
of Barrow and Armstrongs of Newcastle. 


is 
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SHEFFIELD. 
(From our own Correspondent.) 
A Better Tone. 


Ir Stock Exchange quotations are anything to 
the Sheffield steel trade is in for a better time. The 
investing public seems to have developed a sudden feeling 
of confidence in the future, and for the past week there has 
been a largely increased volume of business in the principal 
local shares, the prices of which, although still extremely 
low—in most cases much below par—have shown con- 
siderable improvement. There have been similar little 
spurts before, generally about this time of the year, and 
they have not always been justified by actual trade con- 
ditions. Whether this one has a more substantial founda- 
tion, as is to be hoped, remains to be seen. It is certainly 
the fact that confidence in the future is increasing. There 
has been a large purchase of British pig iron by the United 
States, and, apart from that, the prospects of the raw 
material industry are believed to be better. The European 
settlement, which should stimulate trade in continental 
markets, is another factor in the situation, and hopes are 
also based on the prospect of armament work from South 
America. 


vo by . 


The United Steel Companies. 


There is nothing cheering in the annual report 
of the United Steel Companies for the year ending June 
30th, which has been published this week. The directors 
state that the unsatisfactory conditions affecting the iron 
and steel trade s, which were mentioned in the previous 
year’s report, ‘hav e continued, and were intensified during 


the last six months. Foreign competition continues 
unabated. It is also common knowledge that the coal trade 
has been operating under increasing difficulties.” The 


trading of the company’s branches and subsidiaries for the 
year resulted in a net total profit, before providing for 
depreciation and income tax, of £217,468, as compared 
with a profit on the same basis for the previous year of 
£691,024. The sum of £903,081 was brought forward, and, 
after deducting debenture and obligation interest, reserve 
for sinking funds and for payment of the preference 
dividend of the United Strip and Bar Mills, Ltd., there is 
left a net surplus of £823,911. The directors recommend 
that this sum be carried forward. In view of the trading 
conditions, they consider the year’s results satisfactory, 


but having regard to the outlook, they do not propose 
any distribution of dividends on either the preference or 


1920-21, 
1922. 


and the preference dividend is in arrear since 


The Heavy Steel Trade. 


So far as work in hand is concerned, the 
in the local heavy branches show no improvement. There 
is, however, a better outlook at some of the works. The 
Lincolnshire establishments of United Steels and Lysaghts 
are running at practically full capacity, and it is rumoured 
that the Redbourn Hill works are to be restarted. On the 
whole, however, production is more than equal to demand, 
and the indisposition of buyers to place forward contracts 
is as marked as ever. The railway steel works are not as 
well employed as they have been, the call for axles and 
tires especially having declined of late. The stimulus to 
trade which would be given by a revival in shipbuilding 
is still wanting, as the orders from the various yards on 
the coast are on a meagre scale. On the other hand, the 
engineering industry continues to send forward an in- 
creasing number of orders, from which forges and foundries 
are benefiting to a considerable extent. 


conditions 


The Lighter Branches. 


There is a brisk trade in farm tools. For files 
and various other kinds of hand tools used by engineers 
and mechanics, the demand is not satisfactory. The 
situation showed a decline about a month ago, and that 
state of things continues. Russia is taking good quan- 
tities, and several firms have recently done well in saws 
for this market, orders having to be executed as speedily 
as possible, so that deliveries might be made before the 
closing of navigation. Other export markets, however, 
are dull. The demand for hand saws is fair, but not suffi- 
cient to provide full employment. Good orders for stamp- 
ings continue to be placed by automobile makers, who are 
very busy in the home trade, although exports do not show 
much advance. 


Cutlery and Plate. 


There is some improvement in the condition of 
these trades, but the Christmas season demand is not 
developing satisfactorily. Large quantities of stainless 
steel table knives are still being turned out, and some 
of the firms which specialise in pen and pocket knives of 
the highest class are busy. In the cheaper section of this 
latter trade, however, things are quiet, largely because of 
the low prices at which German goods are sold. Generally 
speaking, the Christmas demand is more for the cheaper 
lines than the more expensive, and many shopkeepers are 
displaying much hesitation in ordering the dearer goods. 
Apart from the seasonal call, there are a good many large 
orders on hand for the equipment of ships, hotels, and 
restaurants, and these provide a considerable proportion 
of the total trade. The application of science and of 
mechanical aids to the cutlery trade has made much pro- 
gress of recent years, thanks to the work of the British 
Cutlery Research Association, a Sheffield body which has 
carried on its operations very actively, though without 
much publicity. The Department of Scientific and Indus- 
trial Research has now offered the Association a grant of 
£15,000 for the purpose of pursuing its researches. 


Colliery Developments. 


There are one or two pieces of interesting news 
this week with regard to colliery developments in the 
district. At Thorne, near Doncaster, the deepest mine in 
Yorkshire, the Kent seam has been struck in No. 2 shaft 
at a depth of 861 yards. The seam is 5ft. 2}in. thick. 
The difficulties which have had to be encountered at Thorne 
have been alluded to on more than one occasion. It is 
little more than twelve months since, after fifteen years’ 
sinking, the Barnsley seam was tapped in No. 1 shaft 
at a depth of 921} yards. It is hoped that the same seam 
may be reached in No. 2 shaft before the end of the 
present year. At the Markham Colliery of the Staveley 
Company, sinking operations have been resumed after a 
delay of six months because of waterlogging. If normal 
progress is made, it is expected that coal will be proved 
in about three months. It is intended to sink to the deep 
hards, after which the black shale and deep soft seams 
will be taken in hand. A weekly output of 25,000 to 
30,000 tons is anticipated by the time the colliery is in 
full swing. The erection of an up-to-date coke oven and 
by-product recovery plant, and a coal washery, is con- 
templated. The Railway and Canal Commission Court has 
granted an application by the Sheffield Coal Company- 
Ltd., and the Anston Coal Company, Ltd., for the right 
to work three pillars of coal--the Beighton Village and 
Paper Mill pillars in Derbyshire and the Swallownest 
pillar in Yorkshire. The quantity of coal is estimated at 
upwards of 3,000,000 tons, the working of which will 
occupy about twenty years. Another item of colliery 
interest is that the London and North-Eastern Railway 
Company has decided to construct a special siding from 
its Chesterfield and Lincoln lines to serve the new colliery 
which is being sunk at Ollerton by the Butterley Company. 


Sugar Beet Lifting Machines. 


Under the auspices of the Royal Agricultural 
Society demonstrations of sugar beet lifting machines 
took place last week on the estate of Home Grown Sugar, 
Ltd., Kelham, near Newark. In the first class, for 
machines which top and lift the roots and separate them 
from the leaves and crowns, there was only one entry, 
made by Messrs. Townsend Brothers, Great Ponton, 
Grantham. In Class 2, for machines which loosen the 
roots, leaving them to be subsequently lifted and topped 
by hand, six machines were entered, and the award of 
prizes was:—1l, J. Cook and Sons, Ltd., Lincoln; 2 
C. Stephenson and Sons, Ltd., Newark; reserve, J. and 
F. Howard, Ltd., Bedford. A special prize was awarded 
to Fowler and Co., Ltd., Leeds, for their cable lifter. 


Improvements at Seaside Resorts. 


The Town Council of Bridlington is proposing 
to carry out improvements to the Spa and the Promenade, 
at a cost of £100,000, and a Ministry of Health inquiry is 





Council has approved an expenditure of £14,181 on the 
construction of a sea wall and roadway at the base of the 


cliff of the South Cliff Gardens on the South Bay. The 
Skegness Council has a scheme for constructing a bathing 
pool and orchestral piazza on the foreshore, at a cost of 
£32,753, and at the Ministry of Health inquiry no opposi- 
tion was offered. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


Iron Trade Revival. 


Sirens are not wanting that the North of England 
iron trade, after a long period of depression, is on the eve 
of a genuine revival. It is a slow process, but nevertheless 
there are indications that matters will continue to improve 
and that the winter months will mark a greater period of 
activity than has been experienced for some considerable 
time past. This week two more blast-turnaces were lighted 
up at the Tees Ironworks, and the most significant fact is 
that they have not been restarted for the production of 
the considerable quantity of Cleveland foundry iron re 
cently sold to the United States, but are to be engaged on 
the production of hematite pig iron for the open market 
It is also understood that another Tees-side firm is con 
templating the starting of another furnace on the same 
class of iron. Throughout the whole of this year ther 
has been a gradual decline in the production of hematite 
iron on the North-East Coast. Several ironworks have 
been laid idle altogether, and although until this week 
only eight blast-furnaces had been kept in blast on this 
class of iron the market was so limited that large stocks had 
accumulated. On the Continent a once considerablk 
Italian trade was lost to the French producers, whilst 
German hematite was cutting North-East Coast makers 
out of the Scandinavian market. Latterly, however, there 
has been a significant rise in the costs of production abroad, 
and although the further depreciation of the French france 
is an adverse factor, there is considerably less cheap foreign 
material on offer. Moreover, local makers have been cut- 
ting prices below cost, and at last see their sacrifices re- 
warded by better trade. During the past few days there 
have been good sales of hematite to Sheffield buyers, and 
also for shipment to the Continent, whilst there are in- 
quiries from the United States for very substantial quanti- 
ties. The Americans are very keen buyers, and are offering 
business at rates which local makers have not yet seen 
fit to accept. The fact, however, that considerable orders 
have been placed with Welsh hematite makers for ship 
ment across the Atlantic indicates that business is possible, 
and hopes are entertained that the inquiries in this district 
will mature. The two blast-furnaces just started increase 
the number in operation on the North-East Coast to 36, 
of which ten are on hematite. 


Cleveland Iron Trade. 


The position in the Cleveland pig iron trade con- 
tinues to improve, and a tair amount of business is being 
done. There is no disposition on the part of makers to 
curtail the revival by rushing up prices, but the fact cannot 
be overlooked that present rates are unremunerative, and 
that being so, some small advance in prices is by no means 
improbable. Consequenty there is now an inducement 
for buyers to operate, and they are showing a disposition 
to make forward contracts on the basis of current quota- 
tions. The bulk of the sales are for home consumption, 
but there is also an improved export demand. For export 
66s. 6d. per ton has been paid for No. 3 G.M.B. Cleveland 
pig iron, but a little less is accepted here and there for 
truck iron. No. 1 is quoted at 69s. 6d., No. 4 foundry at 
65s. 6d., and No. 4 forge at 65s. per ton. 


Hematite Pig Iron. 


The stocks of hematite held in this district have 
been largely liquidated, and a brighter era appears to lie 
immediately ahead. In addition to the extensive in- 
quiries from the United States, the home demand shows 
considerable improvement. Quotations have not been 
further advanced, but 74s. 6d. per ton is now a minimum 
price for mixed numbers, with No. 1 quality at 75s. per 
ton. 


Ironmaking Materials. 


The foreign ore trade is still quiet, but the im- 
provement in the hematite trade may have a better in- 
fluence, and best Rubio ore is firm at 20s. per ton c.i-f. 
Tees. The coke market is much firmer and more active. 
Recent quotations to local ironworks have been in the 
neighbourhood of 18s. per ton delivered at the works, but 
some sellers are now inclined to hold out for 6d. per ton 
more. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade the 
dominating factor is still the slackness in the shipbuilding 
industry, but for railway and constructional material the 
demand shows a slight expansion, and a more hopetul view 
is taken of the outlook. Recent price cuts have helped 
to broaden out the market, and as it is difficult to see how 
prices can fall further buyers may be less inclined to hesi- 
tate about placing orders. 


The Coal Trade. 


Quite a cheerful tone has developed in the 
Northern coal trade, and altogether the outlook is much 
improved, for there are orders to the end of the year, and 
even into the first quarter of next year. The collieries 
are working regularly with only an occasional idle day, 
and fitters appear fully stemmed for the next three or four 
weeks. There is, however, still much difficulty as to 
tonnage, and the uncertainty in the movements of vessels 
is hampering prompt business in quite an appreciable 
degree. The position for November is improving from 
day today. The prices have not advanced, but have been 
exceedingly steady, and this probably accounts for the 
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leading feature in the demand, but there have also been 
many inquiries for second-class gas and coking coal. All 
this goes to indicate that there is an improved demand 
for home consumption, as well as for export requirements. 
lhe demand from the Baltic, owing to the lateness of the 
ason, has fallen off, but German requirements are in- 
reasing, and from all other continental centres there is 
, steady inquiry. A large number of orders have been 
ecared for delivery next month, and, although supplies 
ie plentiful, holders are not inclined to operate further 
thead except at higher prices. Best Northumberland 
steams are firm at 15s. 6d. to 15s. 9d. per ton, and Durham 
teams are steadily indicated at 17s. for early November 
for best grades, and 16s. for ordinary qualities. The coke 
trade presents a very firm appearance. Orders have been 
freely booked, and there is a brisk inquiry from all centres 
including America and Canada. Support to the market 
ix also given by increased requirements in the home centres, 
und, with so many ovens laid idle, the output is not suffi- 
Prices are firm, and still tending 





cient to meet demands. 
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SCOTLAND. 
(From our own Correspondent.) 
Quiet and Uninteresting. 


THe past week has brought no material change 
i conditions generally, and the steel, iron and coal markets 
how no expansion in business. The unsettled state of 
iffairs industrially continues to play a prominent part in 
restricting the outlook from a buyer's point of view. No 
one is disposed to take any risk, and nothing beyond the 
There may be an occasional 
exception to this procedure, but the general volume of 
business bears ample testimony of the extreme caution 
observed on all hands. A certain amount of business is 
going through week by week, and seldom is there a depar- 
ture from this featureless round. Despite all that may be 
aid to the contrary, there is a distinct feeling of insecurity 
which is detrimental to all departments of industry. 
Much is being heard at present of excessive valuations 
of factories which are not at present productive, a fact 
which is another indication of the severe lack of trade. 


nerest necessity is bought. 


Pig Iron. 


The local demand for pe tron reflects the con- 
litions prevailing at the steel and ironworks in the district 
Some furnaces have been re-lit, owing to depletion of 
stocks and not to any expansion in turnover. Reports 
of improvement from other districts have created a firmer 
tone locally, but prices remain on last week's level. The 
export department is perhaps a shade more favourable. 


Steel and Iron. 


The general demand for finished steel has not 
materially improved. It is reported that structural engi- 
neers and bridge builders are taking a fair tonnage, but 
shipbuilding orders are most disappointing, and demands 
from other consumers are correspondingly poor. Makers 
continue to experience great difficulty in securing sufficient 
tonnage to keep plants moving, and a considerable quan- 
tity of plant is inoperative. Specifications for plates and 
sections are especially scarce. Steel sheets are compara- 
tively busy, but mostly on old contracts. Fresh buying 
is more restricted, especially for export, though up to the 
present there is no immediate anxiety from an employ- 
ment point of view. Light sheets are still most in evidence, 
and an improvement in heavy sheets is long overdue. 
Bar iron makers have not secured any excess of business 
from the latest reduction in prices, and orders in hand do 
not cover many days ahead. The re-rolled steel branch 
of the industry is perhaps a shade busier than the iron, 
but very keen prices have to be conceded to secure even a 
small order. The general demand for scrap is very re 
stricted Consumers’ stocks are depleted, but fresh 
supplies are sparingly bought. 


Coal. 


No outstanding change in the coal trade is re- 
ported. The volume of business has not expanded as it 
usually does at this period of the year, owing to the 
reluctance of buyers abroad to commit themselves ahead. 
As a rule, the collieries are kept going by day-to-day orders, 
and with the exception of certain qualities the turnover is 
far normal. Lanarkshire ells and best steams in 
the Lothians and Fifeshire are finding a comparatively 
good outlet, but all other descriptions of round fuel are 
lagging. Treble and double washed nuts are extremely 
firm in all districts, owing to fair demands and small 
supplies consequent on restricted output of large coal. 
\ggregate shipments amounted to 250,088 tons, against 
254,522 tons in the preceding week and 231,126 tons in the 
same week last year. The home branch of the trade has 
better demands for gas, electricity and household require- 
ments, but the available supplies are more ‘han adequate 
to all requirements. Prices 
changed from last week's level. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Conditions. 


JupciIne from the somewhat sudden improve- 
ment which has taken place during the past week or so in 
colliery, iron and steel, and tin-plate company shares, the 
conclusion might be formed that trade has definitely taken 
a turn for the better, and that the outlook all round is 
decidedly more cheerful. It may be that there is a feeling 
prevalent, which for the moment cannot be explained, that 
there is a prospect of the conditions becoming more 
favourable before the end of the year, even in the steam 
coal industry, though for the time being the facts do not 
support it. It may be that the appreciation shown by a 
number of colliery shares on the Stock Exchange is 





due more to a realisation of the fact that shares have in 
the past been marked too low. In some instances at least 
they have been depressed too much, and therefore the 
present recovery must be described as somewhat artificial. 
It is quite true that in some directions there has been a 
rather brisker demand for steam coals, but the demand 
is spasmodic, and has not yet reached that stage when the 
effect is really to steady values. As against the feeling 
that the outlook is better, one has to bear in mind the 
continued suspension of work at collieries, which in one or 
two instances is unfortunately permanent. There were 
hopes last week that foreign exports would mark an 
advance, but tonnage supplies fell away and the returns 
were unsatisfactory, as they were below the figures of the 
preceding week. An almost infallible guide to immediate 
prospects is the state of the outward freight market, and 
it must be confessed that of late the chartering of tonnage 
has been wholly insufficient to impart added strength to 
the coal market. On Saturday last there were as many as 
thirty-nine idle loading appliances at the various docks 
in South Wales, and arrivals of steamers over the week-end 
were only sufficient to reduce this number to twenty-four, 
which in all the circumstances was a poor start for the 
collieries. As compared with steam coals, the anthracite 
section forms a bright spot in trade. The demand is good. 
tefore sailing for New York at the end of last week, Mr 
Wertheim, member of the New York firm of Burns 
srothers, effected purchases of South Wales anthracite 
coals. What the quantity is has not been disclosed, but 
in the past fortnight tonnage has been taken up for the 
northern range of American ports to litt over 40,000 tons 
All this figure does not, however, represent new business, 
but to some extent simply means the fulfilment of orders 
which some firms have had in hand for some little time. 
Nevertheless, the fact has to be borne in mind that the 
strike of anthracite miners in America is still in progress, 
and an increased demand for coals from that quarter is 
only what may be expected, and that if the requisite 
quantity of pure anthracite is not available, the next best 
commodity, viz., dry coals or semi-anthracite qualities, 
will be wanted. 


Coalfield Items. 


The notices tendered to the workmen, numbering 
about 2200, at the Caerau Colliery, expire at the end of the 
present week, but the men are hopeful that by turning out 
in the meantime a larger percentage of good clean large 
coal, orders may be obtained which will enable work to 
The position in the Rhymney Valley con- 
tinues to be very serious, as about 10,000 miners are un- 
employed. At the end of last week it was announced that 
the Powell Duffryn Company had definitely decided to 
close permanently the Mardy Colliery, employing about 
700 men, while the Bargoed Colliery will be idle for about a 
month to enable underground alterations to made. 
In the case of the Groesfaen and New Tredegar collieries 
work is being continued on day-to-day contracts. There 
is further bad news so far as the Western Valleys of Mon- 
mouthshire are concerned, as fourteen days’ notices have 
been served upon 4000 miners at the Beynon Pit, Blaina, 
the Prince of Wales Pit, Abercarn, and the Cwmearn 
Colliery, belonging to the Ebbw Vale Company. Trade 
depression is the cause of the trouble. In the Rhondda 
similar notices have been served upon 1000 miners employed 
at Nos. 2 and 4 pits of D. Davis and Sons, in the Ferndale 
district. Hopes are entertained that a stoppage will be 
avoided, and that the men will be able to work on day-to- 
day contracts. 


be continued 


be 


Coal Trimmers and Slack Trade 


With regard to the movement among the coal 
trimmers that a number of the workmen should be “ stood 
off * owing to the slackness of trade, a ballot has been taken 
of the members of the Cardiff, Penarth and Barry Coal 
Trimmers’ Union, and the result is that only 166 voted in 
favour of the proposal and 1409 against. A proposal has 
been made for the amalgamation of the Cardiff, Penarth 
and Barry Coal Trimmers’ Union with the Transport and 
General Workers’ Union. It is reported that favourable 
terms have been offered by the latter organisation. Con- 
sideration is to be given to the matter at the next meeting 
of the Executive Committee of the Coal Trimmers’ Union, 
though it is understood that nothing will be done until 
the question has been placed before the men, when a 
ballot will be taken 


Tin-plate Trade. 


The conditions in the tin-plate trade continue 
to improve, and business has been done at increased prices. 
As regards the wages of workers in this industry, the 
quarterly ascertainment for September 30th of tin 
plate bars, which forms the basis of the sliding scale agree- 
ment, shows the price to have been £6 Is. 9d., which is 
equivalent to 13} per cent. on the sliding scale, and means 
a further reduction in wages at the rate of 6} per cent. 
as from October 31st. 


Current Business. 


There has been a shade better inquiry for steam 
coals, but the volume of business carried through has not 
been appreciably greater, with the result that the tone 
continues to be comparatively quiet, and values remain 
unaltered. Many collieries are working very irregularly, 
owing to their inability to find a prompt outlet for their 
coals. “The steadiest section of the market is for dry nuts, 
which are in demand, on account of the scarcity and firm- 
ness of anthracite coals. There has been some inquiry for 
supplies of coals for delivery over next year, this being the 
time of the year when contracts are made. Coalowners in 
many instances are, however, in some difficulty in definitely 
concluding arrangements at anything like the present level 
of prices, seeing that they are quite in the dark as to what 
conditions will prevail in the industry when the Govern- 
ment subvention comes to an end or what the costs of pro- 
duction will be. Anthracite coal continues to be as firm 
as ever, except possibly for duff and rubbly culm, which are 
offered more freely. 








CATALOGUES. 





Bruntons, Musselburgh, Scotland. 
basic improvements in wire rope. 


Pamphlet describing two 


Sir Isaac Pirman anv Sons, Ltd., Parker-street, Kingsway 
W.C, 2.—List of new and forthcoming books 

Jones aND LAMsoN Macuine Company, 19-21, Water-lane 
E.C, 4.—Brochure describing Hartness automatic dies 

Ferranti, Ltd., Hollinwood, Lancashire.—Pamphlet T 
describing 1,000,000-volt high voltage testing equipments. 

WorTuiIncTton-Simpson, Ltd., Queen's House, Kingsway, 
W.C, 2.—Book illustrating and describing all types of condensing 
apparatus. 


158 


Inn, W.C, 2 


level 


Lid.,*3, Clements 
and 8 


FERGUSON SUPERHEATERS, 
Illustrated leaflet describing the © C 
indicator. 

Haprie.ps, Ltd., Hecla Works, Sheffield No, 217 
which illustrates and describes Hadfield’s revolving screens of 
special steel construction. 


remote water 


Brochure 


Tue Suerriecp Twist Daitt ann Street Company, Ltd 
Summerfield - street, Sheftield.— Leaflet introducing the 
“ Dormer " brand twist drill. 

Tue Vacuum On. Company, Ltd., Caxton House, 5.W. | 

Booklet, entitled *‘ Marine Lubrication Practice: Heavy Oil 


Internal Combustion Engines 
Stewarts anp Luoyps, Ltd., 41, Oswald-street, Glasgow 
Booklet, entitled *‘ Specifications of the Petroleum 

Institute for Oil Country Tubular Goods 

Tue WeEsTINGHOUSE BRAKE AND SAXBY COMPANY, 
Ltd., 82, York-road, N. 1.—Leaflet describing a hand generator 
for power operation of points and signals 


American 


SIGNAI 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. F. E. Oapen, of Fearville, Roundhay, Leeds, asks us 
to announce that he has resigned his position as representative 


for the Sentinel Steam Wagon. 

Tue Ioranic Evecrric Company, Ltd., of 147, Queen Victoria 
street, London, informs us that it has recently opened a new offic« 
at British Dominions House, Tramways Centre, Bristol. 


CuARLES GRIFFIN AND Co., Ltd., publishers, ask us to announce 
that they have removed their offices from Exeter-street, Strand, 
to 42, Drury-lane, London, W.C. 2. Telephone No, 3634 
telegrams * Explanatus, Westcent, London. 

Mr. Marcert Porwx, of 72-78, Fleet-street, London, E.C. 4, 
informs that he has taken up the for the 
United Kingdom and Ireland for the sale of the products of the 
Motorenfabrik Deutz A.G., of Cologne-Deutz. 

W. A. Bencer, A.M.1.E.E., asks us to announces that he has 
relinquished his position as chief designer to Messrs. F. and A 
Parkinson, of Guiseley, Leeds, in order to commence business 


and 





us sole concession 


on his own account as a chartered electrical engineer at 102 
Albion-street, Leeds. 
We are asked to state that R. H. Patterson and Co., Ltd., 


of Forth Street Works, Newcastle-on-Tyne, have appointed a 
agents for the London and Southern District Messrs. A. Fleming 
Browne and William Sharp, whose offices are at 11, Carteret 
street, 8.W.1. Telephone, Vic. 6529. 


Joun Jarprixe, Ltd., of Nottingham, inform us that they have 
recently purchased the factory and plant of the Bar-Lock 
typewriter at Basford, Nottingham, and that under the titk 
of the Bar-Lock (1925) Company the manufacture of the Bar 
Lock typewriter will continue to be carried on. 





WE are informed that Vickers Ltd., being the sole proprietors of 
the shares in the company previously known as the Vickers 
Spearing Boiler Company, Ltd., the name of that company will 
in future be known as Vickers Boiler Company, Ltd. The follow 
ing constitute the management of the company Mr. Douglas- 
Vickers, chairman (chairman of Vickers Ltd.), Sir Vincent 
Caillard, D.L., director (director of Vickers Ltd.), Mr. W. F 
Sadler, and Mr. J. Kerr Bock, joint managing directors, and 
Commander C. W. Craven, R.N., director (director of Vickers 
Ltd.), with Mr. G. T, Williamson as general manager. Mr. A. H 
Spearing has retired from the company. 








InNsTITUTION OF Naval Arcuitects.—The following scholar 
ships have been awarded by the Council of the Institution of 


Naval Architects :—Naval Architecture ‘ Armstrong 
Scholarship (£150 per annum), to Mr. J. F. C. Conn, of A. Hall 
and Co., Aberdeen ; Marine Engineering: ‘** Parsons’ Scholar 


ship (£150 per annum), to Mr, B. Barback, of William Denny 
and Brothers, Dumbarton ; and Earl of Durham Prize, to Mr. 
A. J, Jackman, of H.M. Dockyard, Devonport. 


ENGINEERING GOLTING SOCIETY The autumn meeting of the 
Engineering Golfing Society was held at Oxhey on Wednesday, 


the 2lst inst. There were thirty-eight competitors In the 
Medal Round in the morning the “ Hele-Shaw Seratch 
Challenge Cup and Memento were won by Sq.-Ldr. C. H. Hay- 


ward with a score of 83. In the First Division handicap the 
first prize was taken by D. B. Mansergh with 87 6 81, and 
the second prize by J. R. Dallmeyer with 93 s 85. In 
the Second Division handicap the first prize went to E. C. 
Stevens with 93 13 80, and the second prize to H. C. 
Siddeley with 97 14 83. The prize for the best first nine 
holes was taken by R. S. Tobey, and that for the best second 
nine holes by W. L. Mansergh. In the afternoon in the foursomes 
round against bogey the “ Hadfield ’’ Challenge Cups (with 
mementoes) were won by B. J. Hall and L. Trewby with a 


down, the second prizes going to A. H. Gilling and H. M. Leaf 
with 6 down. 
Tux Puysicat AND Optica. Societies’ Exursrrion.—-The 


Councils of the Physical Society of London and the Optical 
Society have decided to extend the scope of the annual Exhibi 
tion by including, in addition to the usual display by instrument 
makers, the following new classes of exhibits :—(a) Exhibits 
illustrating the results of recent physical research and improve 
ments in laboratory practice ; (6) selected examples of effective 
lecture experiments ; (c) repetitions of famous historical experi- 
ments in physics. Accommodation for these new classes will 
be provided at the Sixteenth Annual Exhibition, which will 
be held on January 5th, 6th and 7th, 1926, in a part of the 
Imperial College distinct from that devoted to the trade exhibits, 
and a section of the catalogue will be allotted to them. No 
charge will be made for space or catalogue entries in the new 
classes, and the facilities of the Imperial College will be at the 
disposal of exhibitors. The object in view in inviting exhibits 
of classes (a) and (6) is to afford to teachers and research workers 
an opportunity for interchanging ideas and disseminating infor- 
mation on matters relating to their work in practical physics. 
The exhibits in class (c) will be of interest not only to the scientific 
worker, but to the general public, who will have an opportunity 
on the third day of attending the Exhibition. Offers giving 
preliminary particulars should be addressed to the secretary 
of the Physical Society at the Imperiai College of Science, South 
Kensington, as early as possible, and not later than November 





16th. 
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TRON ORE. 
N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native es 
Foreign (c.i.f.) 
PIG IRON. 
Home 
£-« 


(2) Scortanp— 


Hematite — a « &@ 

No. 1 Foundry o « © F 

No. 3 Foundry oo of 8 9D 
N.E. Coast— 

Hematite Mixed Nos. .. 3 14 

No. 1 oo 6 lots es OR 
Cleveland— 

No. 1. an 3.69 

Silicious Iron .. 3.9 

No. 3G.M.B .. 3 6 

No, 4 Foundry 3 5 

No. 4 Forge $e - & 8 

See = 

ee as 

MIpLtanps— 

(3) Staffe.— 

All-mine (Cold Blast) .. 10 10 

North Staffs. Forge .. 3 17 

o » Foundry .. 4 7 


(3) Northampton— 
Foundry No. 3 o «« 8 J 
eo Forge aw Be 


(3) Derbyshire— 
No. 3 Foundry so vw SS 
ae 


(3) Lincolnshire— 


No, 3 Foundry = a 
GENS «2 «cs oe GG 
Basic nw « ws ee OO 


(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


Home, 
£s. d, 
ScoTtanp— 
Crown Bare .. .. .. ll 5& 
Best v ec «6 «¢ — 
N.E. Coast— 
Common Bars oe «i ® 
Laycs,— 
Crown Bars .. ee 313 
Second Quality Bars « 2 @ 
Hoops « BS 
8. Yorxs.— 
Crown Bars .. .. .. 12 10 
Best - } ae 
Meeps 1k ce ee ell MH 
MipLanps— 
Crown Bars .. -. 11 10 
Marked Bars (Staffs. ).. wae 
Nut and Bolt Bars -- 10 10 
Gas Tube Strip .. .. 12 10 
STEEL. 
(6) Home. 
£e d. 
(6) Scottanp— 
Boiler Plates .. 1110 0... 
Ship Plates, jin.andup. 8 0 0.. 
Sections .. . i a ee 
Steel Sheets, andes 3),,in. 
to jin. .. 910 0.. 


Sheets (Gal. Cor. 24 B. G. ) _ 


(1) Delivered. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


according to analysis - 


ce@aaea 


o 


co 


coo 


17 10 


(2) Net Makers’ works. 


20/- 
20/- 
20/- 


Export. 
£ a d, 


) 
_ 
on 
i) 


ewwvwe 
Vacgcsceo 
ocean @ 


1415 0 


i=) 


Ferro Manganese (per ton) 


» Silicon, 45 p.c. to 50 p.c. .. 


” ” 


76 p.c. 


» Vanadium 

- Molybdenum s6 

» Titanium (carbon free) 
Nickel (per ton) as 
Cobelt .. 

Aluminium (per ton) 





open market, 17'— to 18/6 at ovena. 





t Latest quotations available. 





(3) f.0.t. Makers’ works, approximate. 


STEEL (continued). 


N.E. Coast— Home. Export. 
&éa @& £ad £sd 
Ship Plates .. oo WOR Dine * as - 
Angles .. .. 7 5 Oto710 0 
Boiler Piste .. OO Baa es 
Joists ‘ 7 5 Oto7 10 O 
Heavy Rails .. nes 
Fish-plates -33 @ 6. ‘ ~~ 
Channels ff } ae £9 to £9 5 
Hard Billets _@ oe Peer — 
Soft Billets 7 @ Biase . _ 
N.W. Coast— 
Barrow— 
Heavy Rails ie. is . we — 
Light ,, 815 Oto9 0 0 
Billeta 710 Otol0 10 OF 
MANCHESTER— 
Bars (Round) 810 Oto 9 0 0 
» (others) .. 8 5 Oto 815 0 
Hoops (Best) ‘cs we OO. ° 15 0 0 
» (Soft Steel) . oo GEE Dac ce 1310 O 
Plates = = 8.8 - 
(Lanes, Boiler) we 8 s ~ 
SHEFFIELD— 
Siemens Acid Billets .. 10 10 0. — 
Bessemer Billets .. .. Il 5 0 
Hard Basic .. . . 612 6 a 
Intermediate Basic 8 2 6 —_ 
Soft Basic «2.8 Bs — 
Hoops .. ; «7 OB BD ae _ 
Soft Wire Rods 910 Otoll O 0 
MipLanps— 
Small Rolled Bars... .. 8 0 Oto 8 5 O 
Billete and Sheet-bars .. 6 10 Oto 615 0 
Sheets (20 W.G.) .. .. 1110 Otol2 0 0 
Galv. Sheets, f.o.b. L'poot 16 7 6tol3 10 O 
Angles ee 710 Oto 715 0 
Joiste 710 Oto 715 0 
Tees os of of « 810 Oto 815 O 
Bridge and Tank Plates 810 Oto 815 0 
Boiler Plates oo ww BB OOS 0 
NON-FERROUS METALS. 
SwaNnsEa— 
Tin-plates, L.C., 20 by 14 19/9 w 20 
Block Tin (cash) . 280 5 0 
- (three months) 280 10 0 
Copper (cash) 6117 6 
» (three months) 62 15 0 
Spanish Lead (cash) ~ 38 12 6 
o (three months) 3615 0 
Spelter (cash) 40 3 9 
+» (three months) 38 18 9 
MaNCHESTER— 
Copper, Best Selected Ingots 67 0 0 
» Electrolytic me 68 10 0 
» Strong Sheets - 92 0 0 
» Tubes (Basis Price) . 01 1} 
Brass Tubes (Basis price) 01 0 
+ Condenser 0 1 2} 
Lead, English. . 4015 0 
» Foreign 39 10 0 
FERRO ALLOYS. 
(All prices now nominal.) 
Tungsten Metal Powder 1,11 per lb. 
Ferro Tungsten 1/8 to1/9 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to6p.c.carbon .. £23 10 0 8/- 
9 6p.c.to8p.c.  ,, -. £23 0 0 7/9 
* 8p.c.toldp.c. ,, . £22 10 O 7/6 
o Specially Refinsd 
+ Max. 2 p.c. carbon .. £400 0 0 15/- 
o oo Ip oe oo «f ee 8 © 17/- 
» oo» 0.70 p.c. carbon oe - £56 0 0 19/- 
carbon free .. 1/5 per Ib, 
Metallic Chromium 3/9 per Ib. 


. £15 for home, 


£15 for export 


- £12 5 O scale 5/— per 


unit 


- £21 0 0 scale 6/— per 


unit 
16/— per Ib. 
6/3 per Ib. 
1/1 per Ib. 


. £170 to £175 


10/~ per Ib. 


. £130 


(4) Delivered Sheffield. 
(7) Export Pricee—f.o.b. Glasgow. 
(9) Per ton f.0.b. 
(a) Delivered Glasgow. 








Prices for Metals and Fuels. 


(b) Delivered Sheffield. 











| FUELS. 
| SCOTLAND 
| LANARKSHIRE— Export. 
| (f.0.b. Glasgow)—Steam 14/3 
e e Ell 15/14 
Splint 16/6 to 19 3 
oe oe Trebles 17/9 
eo 2 Doubles 16/9 
* * Singles 14/3 
AYRsaIRE— 

(f.0.b. Ports)—Steam 14/3 
” o Splints .. 16/6 
” ” Trebles .. 17/9 
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(f.0.b. Methil or Burnt- 
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Loraians— 
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ENGLAND, 
(8) N.W. Coast— 

Steams 23/- 

Household 40/- to 45/- 

Coke 23/- 

NoRTHUMBERLAND— 

Best Steams 15/6 

Second Steams 14/- to 14/6 

Steam Smalls 10/- to 103 

Unscreened 14/- 

Household 20/- to 22/ 

Ourstam— 

Best Gas 16/- to 16/6 

Second 14/3 to 14 6 

Household 20/- to 22/- 

Foundry Coke ——" 21 to 22 

SaerrizLp— Inland. 

Best Hand-picked Branch 31/- to 34/- 

Barnsley Best Silkstone 28/- to 30/- _ 

Derbyshire Best Brights 24/— to 26/6 _ 

” +» House - 23/- to 25/- 7 
a » Large Nuts 17/- to 20/- — 
ie » Small .. & 12/6 to 14/- — 

Yorkshire Hards 17/6 to 21/6 — 

Derbyshire _,, 17/6 to 21/6 - 

Rough Slacks 9/6 to 12/6 — 

Nutty a 6/6to 8/- - 

Smalls . 3/6to 5/6 _— 

Blast-furnace Coke (Inland)* — — 

is » (Export) f.o.b. 17/3 to 17/9 
Carpirr— (9) SOUTH WALES, 
Steam Coals : 

Best Smokeless Large 23/— to 24/- 

Second ,, 90 22/— to 23 

Best Dry Large .. 23/- to 24/- 

Ordinary Dry Large 21/- to 22 

Best Black Vein Large 21/— to 21/6 

Western Valley ~@ 20/6 to 21, 

Best Eastern Valley Large 20/— to 21/ 

Ordinary o a % 19/6 to 20 - 

Best Steam Smalls 10/— to 10/6 

Ordinary - 9/- to 10/- 

Washed Nuts od” “ee 19/— to 30/ 

No. 3 Rhondda Large .. 25/9 to 26/3 
“ ~ Smalls 14/6 to 15 

No. oe Large .. 19/— to 20/- 
os » Through 16/6 to 17/6 
- Smalls 9/6 to 10/6 

Foundry Coke (export). . 40/— to 45/- 

Furnace Coke (export) 25/- to 30/- 

Patent Fuel es 20/6 to 23 6 

Pitwood (ex ship) .. 29/- to 30/- 

SwaNnsza— 
Anthracite Coals : 
Best Big Vein a 45/— to 48.6 
Seconds .. .. 38/— to 42°6 

Red Vein ° 30/-— to 35/- 

Machine-made Cobbles 55/- to 57/6 

Nuts.. 55/— to 576 

Beans 42/- to 44/- 
Peas 2 | oe 21/- to 25/- 
Breaker Duff .. 8/6 to 9- 
Rubbly Culm 12/- to 12.6 
Steam Coals : 
Large... 22/— to 24'- 
Seconds .. 20/- to 22/- 
Smalls 9/6 to 10/6 
Cargo Through 16/6 to 18/- 






(5) Glasgow, Lanarkshire, and Ayrshire. 

(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birmingham 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Iron and Steel Trades. 


THE situation in all branches of the metallurgical 
trades has become less satisfactory as the result of the 
feeling of pessimism which, for the first time, is manifesting 
itself everywhere. So far there has always been an impres- 
sion that things would right themselves and that, following 
upon the efforts to bring about a peaceful settlement of 
Europe, something would be done to adjust the financia! 
and economic questions which stand in the way of any 
trade recovery. If industry has to wait until such results 
are attained, it may still have to pass through a long and 
trying period, and meanwhile manufacturers find them- 
selves confronted with increasing charges, dearer raw 
material and higher wages, while, to make matters worse, 
there is an almost entire suspension of credit. No financial 
assistance can be hoped for from the banks. Makers are 
complaining of the quantities of material which are being 
supplied by Germany on account of reparations, and it 
is affirmed that a great deal of the material, instead of 
being absorbed by those for whom it is destined, is thrown 
upon the market. There is no stability in prices, and 
while everything necessarily points to higher prices in 
the future, many producers are offering supplies of iron 
and steel at below the rates recently ruling. Girders, 
which formerly stood at 500f., are now offered at 480f., 
and in some cases even at 460f. aton. The State Railways 
have placed orders for 7500 tons of steel sleepers at from 
540f. to 541f.. and orders for 10,000 tons of rails have been 
distributed amongst four firms at 630f. to 650f. a ton 
While the home business is devoid of activity, it is declared 
that the further drop in the value of the franc has brough 
a recrudescence of foreign inquiries. Makers are now 
looking more particularly to the export trade. 


Machine Tools. 


The demand for machine tools has been seriously 
restricted by the quietness which is prevailing in the engi- 
neering trades, and here again makers complain of the com 
petition of German machines that have been imported on 
account of reparation and are offered for sale. Though 
it is difficult to do business in the general run of machine 
tools, there is a dernand for high duty machines from motor 
ear and other firms which are obliged to purchase the 
most economical labour-saving tools for their repetition 
work. In such cases the first cost does not stand in the 
way of purchasing suitable machines, and it is not sur- 
prising, therefore, to learn that British firms have secured 
an important order for turret lathes from one of the 
biggest motor car manufacturers in this country. It 
reported that negotiations are in progress for the purchase 
of a further large quantity of British turret lathes and 
drilling machines. The French attribute this successful 
competition to the excellent commercial organisation 
here of the British machine tool trade, and while that 
organisation is indispensable to the securing of orders, 
it is certain that British turret lathes would not be bought 
if anything equally as good could be procured in this 
country. So far as the prices are concerned, it is doubtful 
if they would cost much more than French lathes. Any 
difference would be due to the import duties and other 
charges which are steadily increasing, apparently wiih 
the idea of augmenting the country’s fiscal resources 


Is 


Scrap Iron Exports. 


On account of the high prices obtainable abroad 
for scrap iron, practically all the available supplies of that 
material were exported until the Government fixed a 
limit to the consignments to various countries. It was able 
even to enter into a particularly favourable agreement 
with Italy whereby that country undertook to purchase 
rolled iron and steel in France in quantities proportionate 
to the serap iron supplied by France. Even this limited 
exportation is objected to by French consumers, who 
complain that the consignments of scrap iron abroad 
have the effect of increasing the cost of raw material at 
home. Meetings are, therefore, being held between scrap 
iron dealers and consumers with the idea of coming to an 
arrangement to insure that home requirements are satisfied 
before any material is exported. 


Foreign Trade. 


So long as the franc remained at a fairly steady 
level, with symptoms that even pointed to a possible 
improvement, makers feared that there was a danger of 
losing the margin in monetary values, which is regarded 
as one of the factors in the steady development of foreign 
trade. The returns for the first nine months of the year, 
however, do not show any evil effects from this stabilisa- 
tion, and as long as the period during which the rate re 
mained unchanged is being followed by a further drop 
in the value of the franc, it may be supposed that another 
impetus will be given to export business. It is certain 
that every fall in the franc is followed by active inquiries 
trom abroad. During the first nine months of the year 
the imports were valued at 29,484 million frances, an in- 
crease of 327 million francs as compared with the similar 
period of 1924. The exports amounted to 32,217 million 
francs, an augmentation of 1876 million francs. Of this 
total manufactured goods accounted for 19,408 million 
francs, or 972 million francs more than last year. So 
tar as the tonnage was concerned there was diminution of 
imports, the total of 34,817,107 tons being 7,854,240 tons 
less than in the corresponding period of last year. The 
mereased values for a lower tonnage can, of course, only 
be attributed to the depreciation of the franc during that 
period. The exports totalled 22,589,245 tons, an increase 
of 1,387,579 tons. Raw material accounted for 18,554,899 
tons, and manufactured goods 3,044,215 tons, the latter 
showing an increase of 371,322 tons. In this respect it 
is interesting to note that a decree has been published 
fixing the conditions under which exporters have to bring 
to this country the money paid for goods sent abroad. 
Special exemption may be accorded in cases in which the 
money is required to pay for imports. 








British Patent Specifications. 


When an invention is communicated from abroad the name ana 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
it ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 
239,427. January 22nd, 1925.lanrrion Systems, L. Renault, 
15, Rue Gustave Sandoz, Billancourt (Seine), France. 


The inventor proposes to assist the ignition of a charge of 
heavy fuel oil by the explosion ot a secondary charge of voiatile 
fuel. The main charge is injected into the combustion chamber 
by the spray A in the usual manner, The secondary charge is 


N? 239,427 
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A 


























sucked into the auxiliary combustion chamber B through the 
valve C, and is compressed by pressure transmitted through the 
passage J). It will be noticed that the piston overruns the port 
of this passage. The secondary charge is ignited by the sparking 
plug E and escapes through the automatic valve F into the main 
combustion chamber. G is the main air inlet valve and H the 
exhaust. September 10th, 1925 


TURBINE MACHINERY. 


239,750. December llth, 1924.—InTerNnaL Comaustion Tur 
pines, D. M. G. de C. de la Boulaye, Ouezzan, Morocco. 

¥ In this internal combustion turbine there is a fixed member A, 

round the periphery of which there is a series of combustion 

chambers B B. Oil fuel is injected into these chambers through 

a system of pipes indicated by the dotted lines C C, while com- 


N° 239,750 








pressed air is supplied through the hollow spindle. Ths products 
of combustion escape by the outlets D D and impinge on the 
turbine blades EE. The combustion chambers are intercon- 
nected by peculiarly shaped passages so that a wave of explosion 
is propagated round the machine, but sparking plugs are pro- 
vided at F F to ensure its persistence.—-September 17th, 1925. 


TELEGRAPHS AND TELEPHONES. 


234,809. May 25th, 1925.—ImMPpROVEMENTs IN ELecrron Dts- 
CHARGE APPARATUS AND CrrcUuTT ARRANGEMENTS EMPLOY- 
ING THEM, The British Thomson-Houston Company, Crown 
House, Aldwych. 

One of the objects, and apparently the principal object of this 
invention, is to produce potential variations of a space charge 
grid which will act upon the control grid through the capacity 
existing between the two and produce what is commonly known 
as a regenerative effect, thereby increasing the amount of 
amplification. In the drawing is shown an arrangement for the 
reception and detection of radio signals. It comprises an electron 
discharge device having the usual electron emitting cathode, 
anode, control grid, and a space charge grid A. Signals from the 
aerial are impressed upon the circuit of the control grid in the 
usual manner. The space charge grid A is connected by a 
tapping B to the battery E which supplies the necessary plate 
potential for the operation of the device. In the circuit of the 





space charge grid there is a variable inductance C and variable 
capacity D in parallel. 


By suitable adjustment of these impe- 








it has 


dances the desired regenerative effect may be obtained. 
been found that the adjustment of the circuit is not particularly 
critical, as when it has once been adjusted to a sensitive point it 
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is still sensitive over a considerable range of wave lengths. It 
does not require readjustment every time that the tuning of the 
input circuit is changed.—September 17th, 1925. 


227,454. January 8th, 1925.—IMPROVEMENTS RELATING TO 
Vacuum Execrric Tupes, The Westinghouse Electric and 
Manufacturing Company, of East Pittsburg, Pennsylvania. 

In thermionic valves microphonic noises may occur by reason 
of the mechanical vibrations of the filament. The object of this 
invention is to remove this trouble. The filament is spring 
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supported and means are provided for damping the motion of the 

end or ends of the filament. A spring A is secured at one end of 

the standard B. At the other end of the spring is a connector C 

attached to the filament. The damping device consists of a 

U-shaped member D. Engagement between this member and 

the spring A is sufficient to afford friction when the spring moves 
September 17th, 1925. 


TRANSMISSION OF POWER. 


239,342. August l4th, 1924.—-Fiexiste Covr.ines, G. H. 

Fletcher, Glentilt-road, Eccleshall-road, Sheffield ; 

H. Rusby, 93, East-crescent, Stocksbridge, near Sheffield ; 

and the Metropolitan-Vickers Electrical Company, of 4, 
Central-buildings, Westminster. 

‘This coupling is intended for such purposes as the connection 

between the motor and the driving wheels of electric locomotives 
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The driving wheel is shown at A, mounted on the axle B, and 
the gear wheel of the motor at C fixed on the quill shaft D. 
The coupling comprises two links E E, with spherical bearings 
at each end. At the ends connected with the gear wheel the 
spherical bearings are carried on the ends of cranks F on @ shaft 
G which can rotate in bearings H H in the gear wheel. The 
torque is consequently transmitted by a push in one link and a 
pull in the other.—September 10th, 1925. 


TRAMWAYS AND RAILWAYS. 


239,728. October 20th, 1924.—Compressep Arr Brakes, 
J. J. 8. List, Myee, Wazier-street, Arnclifie, near Sydney, 
New South Wales. 

This invention relates to braking systems of the Westinghouse 





type and has been specially devised to obviate the more or less 
dangerous delay in the recharging and/or reconditioning of the 
several and respective auxiliary reservoirs of a train to normal 
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pressure when that pressure is reduced or exhausted owing to 
the brakes having been applied several times within a short time, 
as when the train has been travelling at considerable speed down 
» hill, Fig. 1 shows the general arrangement of the parts A, 
being the brake cylinder, B the auxiliary reservoir, C the triple 
valve, and D the train pipe. Fig. 2 is a section through the 
triple valve. The operation of applying the brakes is normal, 
but when compressed air is admitted to the valve to release the 
brakes the piston E moves towards its seating into the position 
shown, and opens the portway F so that air goes through the slide 
valve to replenish the reservoir B. At the same time spring- 
loaded non-return valves G in the piston open and provide an 
uiditional free passage for the air. These valves are set to open 
at about 5lb. above the pressure usually required to operate 


the triple valve.--September 17th, 1925. 


FURNACES. 


232,224. April 14th, 1924.—IMPROVEMENTS IN 
Tro Evectrric Furnaces, Brown, Boveri et Cie., 
Switzerland. 

rhe electric furnace described in this specification is supplied 
with three-phase current, and it therefore has three electrodes 

A. which project through the cover into the furnace chamber. 

Phe electrodes are carried by three arms B, which can be moved 

slong the supporting rails C, by means of hydraulic rams D. 


OR RELATING 
of Baden, 
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The electrode guides consist of a cooling ring E and a guide ring 
or stufling-box F. These are secured to a platform G, which is 
guided on the rails C by means of rollers. Under normal con- 
ditions, however, the platform is secured by means of set screws 
at the level of the furnace cover, which can easily be removed. 
The gaps H between the cooling rings and cover are filled with 
sand, ground fire-brick or other refractory material.—September 
10th, 1925, 


SHIPS AND BOATS. 
239,458. May llth, 1925.—Drepeer Currers, A. R. Brown, 
54, New Broad-street, London, E.C, 2. 


rhe inventor proposes to use a recirocating cutter in connec- 
tion with a suction dredger. The cutter A is hung on links B 
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pivoted to a bracket on the end of the ladder. A backward 
extension C of the cutter is connected with cranks on a shaft D, 
which is driven by gearing, as shown. E is the suction pipe. 
The path traced by the edge of the cutter is shown by dot-and- 
dash lines in Fig. 2.—-September 10th, 1925, 


MISCELLANEOUS. 


239,785. March 10th, 1925.—Prorectinc THe SURFACES OF 
Metau Moutps, E. W. Walford, 19, Hertford-street, Coventry. 

The inventor proposes to protect the surfaces of metal moulds 
used in the production of grey iron castings by coating them with 
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refractory material. This material, in a finely powdered form, 
is dropped into an oxy-acetylene flame, which projects it against 
the mould surface. It is said that the resultant coating adheres 
firmiy to the surface of the mould,—September 17th, 1925. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 


TO-DAY. 
INSTITUTION OF AUTOMOBILE ENGINEERS : 
CentTre.—Star and Garter Hotel, Wolverhampton. 
7.30 p.m. 


WOLVERHAMPTON 
Dinner. 


Nortu Eastern 
“The Electri- 
7 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS : 
CenTRE.—Philesophical Hall, Leeds. Lecture, 
fication of Swiss Railways,’’ by Mr. E. A. Eborall. 

INSTITUTION OF MECHANICAL ENGRYEERS.—Storey’s-gate, 
Westminster, London, 8.W. Presidential address by Sir 
Vincent L. Raven, followed by a kinematograph film of the 
Railway Centenary procession. 6 p.m. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.— West 
Midland District meeting at Shrewsbury. 1 p.m. 

Junior INstiruTION oF ENGINeERs.—39, Victoria-street, 
London, 8.W.1. Lecturette, ‘“‘ The Construction and Laying 
of Reinforced Concrete Pipes,’’ by Mr. H. 8. Bower. 7.30 p.m. 

Puysicat Soctety or Lonpon.—Imperial College of Science, 
South Kensington, London, 8S.W. 7. Papers :—* The Influence 
of Strain on the Thomson Fffect,”’ by Mr. H. E. Smith; “* The 
Measurement of Temperature by Thermo-couples in Unequally 
Heated Enclosures,” by Mr. W. Mandell; “On the Fiashing 
of Certain Types of Argon-Nitrogen Discharge Tubes,’ by Mr. 
W. Clarkson. 5 p.m. 


SATURDAY, OCTOBER 24ra. 

INsTITUTE OF British FouNDRYMEN : LANCASHIRE BRANCH. 

Visit to the Thorncliffe Works of Newton, Chambers and Co., 
Ltd. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London graduates’ 
visit to the body building works of Vanden Plas, Ltd., The Hyde, 
Hendon, N.W. 4. 2.30 p.m. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
North-Eastern District meeting for inspection of New Berwick 
Bridge. 2.30 p.m. 

County ENGINEERs.— 
10.30 a.m. 


INSTITUTION OF MUNICIPAL AND 
South-Eastern District meeting at Sutton. 
ENGINEERS. 
11 a.m. 


INSTITUTION OF MUNICIPAL AND CouUNTY 
South-Western District meeting at Bridgwater. 
Norta oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS. —- Newcastle-upon-Tyne. Presidential address. 
Paper, ** Rescue Work in Mines,” by Mr. H. T. Foster. 2.30 p.m. 


MONDAY, OCTOBER 2é6rx. 
Scorrisn CENTRE. 
address, 


INSTITUTION OF AUTOMOBILE ENGINEERS : 
—Royal Technical College, Glasgow. Presidential 
* The Automobile Engineer,”’ by Mr. H. Kerr Thomas. 7.30 p.m. 
-65, Belgrave-road, London, 8.W.1. Rail 
“The Planning of Railways,” 


Rarway CLus. 
way Centenary Lecture, No. 1. 
by Mr. C. J. Allen. 7.30 p.m. 

TUESDAY, OCTOBER 27ru. 

INSTITUTION OF AERONAUTICAL ENGINEERS. 
tion of Engineers, 39, Victoria-street, London, S.W. 1. 
of the International Aircraft Navigation Congress at 
by Dr. A. P. Thurston. 6.30 p.m. 

AUTOMOBILE ENGINEERS.—83, 
Informal meeting. Discussion 


Junior Institu- 
Report 
Brussels, 


Pall Mall, 
on “ Petrol 


INSTITUTION OF 
London, 8.W. 1. 
Gauges.”” 7 p.m. 


WEDNESDAY, OCTOBER 28ra. 

INSTITUTION OF AUTOMOBILE ENGINEERS: NorTH OF ENG- 
LAND CENTRE.—Milton Hall, 244, Deansgate, Manchester. 
Presidential address, ‘The Automobile Engineer,”” by Mr. H. 
Kerr Thomas. 6.30 p.m. 

ASSOcCIA- 
address 


YORKSHIRE 
Presidential 


Cirvtn ENGINEERS : 
Hotel, Sheffield. 
7.30 p.m. 


INSTITUTION OF 
TIon.—Royal Victoria 
by Colonel H. Rhodes. 

Royat Mrcroscoricat Socrery.—20, Hanover-square, 
London, W. 1. Meeting of the section dealing with the industrial 
application of the microscope. Papers: ** Dark-ground Illu- 
mination for the Examination of Textile Fibres,” by Dr. F. J. 
Brislee ; “‘ The Microscopical Structure of Paper-making Fibres 
in Relationship to their Manufacturing Properties,’ by Mr. J. F. 
Strachan, 7 p.m. 


THURSDAY, OCTOBER 29ru. 

INSTITUTION OF CiviL ENGINEERS.—Great George-street, 
Westminster, London, 8S.W. 1. Joint meeting with the Institu- 
tion of Mechanical Engineers, the Institution of Electrical Engi- 
neers, the Institution of Naval Architects, the Institute of Marine 
Engineers, the North-East Coast Institution of Engineers and 
Shipbuilders, the Institution of Engineers and Shipbuilders in 
Scotland, the Institute of Chemistry of Great Britain and 
Ireland, the Institution of Gas Engineers, the British Electrical 
and Allied Manufacturers’ Association, the British Engineers’ 
Association, the Admiralty, the War Office, the Air Ministry, 
which are co-operating in the work of the Special Committee on 
Tabulating the Results of Heat Engine Trials. Discussion on 
“Standard Codes for Tabulating the Results of Trials of Gas 
Engines and Gas Producers,’ introduced by Mr. G. J. Wells. 
6 p.m. 

INsTITUTION oF Locomotive ENGINEERS.—The Engineers’ 
Club, Coventry-street, London, W.1. Presidential address 
by Mr. R. W. Reid. 7 p.m. 

Royat AERONAUTICAL Socrety.—Royal Society of Arts, 
John-street, Adelphi, London, W.C. 2. “ Aircraft Transport 
Economy,” by Mr. W. L. Cowley. 5.30 p.m. 
SATURDAY, OCTOBER 29rn 

NOVEMBER 7rua. 

ComMMERCIAL Motor TRANSPORT EXHIBITION. 

London, W. 10 a.m. each day. 


THURSDAY TO TO 


At Olympia, 


FRIDAY, OCTOBER 30ra. 


or Marine Enorineers.—Hotel Cecil, 
London, W.C. 2. Annual dinner. 6.30 p.m. 

INSTITUTION OF LocoMOTIVE ENGINEERS: MANCHESTER 
CEenTRE.—College of Technology, Sackville-street, Manchester. 
Paper, ‘‘ Fractures of Locomotive Parts,”’ by Mr. H. J. Haigh. 
7 p.m. . 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, London, 8.W. 1. Informal meeting. Discussion 
on “Recent Locomotive Progress at Home and Abroad,” 
opened by Mr. Loughnan Pendred. 7 p.m. 

Junior INstiTuTION oF ENGINEERS.—-39, Victorta-street, 
London, 8.W. 1. Kinematograph lecture, showing the construc- 
tion and assembly of 50,000-kilowatt turbo-alternator plant for 
Chicago, at the works of C. A. Parsons and Co,, Ltd, 7.30 p.m. 


INSTITUTE Strand, 





SATURDAY, OCTOBER 3lsrt. 

InstiITUTION oF Civ, ENGINEERS: BIRMINGHAM AND J)is. 
TRICT AssocriaTION,—Students’ visit to Salford Bridge, Lichfieiq 
road, Birmingham. 2.15 p.m. 

TUESDAY, NOVEMBER 

INSTITUTION OF AUTOMOBILE ENGINEERS. 
of Arts, John-street, Adelphi, London, W.C. 2. Joint meeting 
with the Royal Aeronautical Society. Paper, “The Evapora 
tive Cooling of Aero-Engines and Condensation of their Exhaijst 


by Wing-Commander Cave-Brown-Cave. 7 p.m. 


SRD. 


Royal Soc ic ty 


Gas,”’ 
WEDNESDAY, NOVEMBER 4ru, 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Cavendish Cufé, 
Cornmarket, Derby. Derby Graduates’ meeting. Paper, © The 
Motor Omnibus as a Means of Transport,” by Mr. W. B. Flint, 
7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS. — Connawyht 
Rooms, Great Queen-street, London, W.C. 2. Annual dinner, 
7.30 p.m. 

THURSDAY, NOVEMBER Sru. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Broadgate (Café, 
Coventry. Joint debate between Birmingham and Coventry 
graduates. 7.15 p.m. 


FRIDAY, NOVEMBER 6rza. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, London, 8.W. 1. Thomas Hawksley Lecture, 
“Some Railway Notes, Old and New,” by Sir John A 
Aspinall. 6 p.m. 

Victoria-street 


ENGINEERS. —39, i 
by Mr. W. H 


* Flow Meters,” 


Juntor INSTITUTION OF 
London, S.W. 1 Lecturette, 
Simmons. 7.30 p.m, 








CONTRAOTS. 


JoserH ADAMSON AND Co., of Hyde, Cheshire, have received 
an order from Arcos, Ltd., of Soviet House, E.C. 2, for a lathe 
tool dynamometer of the type originally designed by the late 
Dr. J. T. Nicolson, and described in Tae Enoineer for Noven 
ber 10th, 1911, page 498. 

WE are asked to state that the gear work, &c., 
the £300,000 order recently received by the Moss Gear Company 
Ltd., of Aston, Birmingham, of which mention was made in our 
Sheffield letter last week, is to be hardened and heat treated i: 
Gibbons’ regenerative gas furnaces. 


comprised in 


Howpen-—Liunestrom Preneaters (LAnp), Ltd., of 133, 
Helen-street, Govan, Glasgow, has during the last three months 
received orders to supply thirteen preheater installations for 
service both in this country and abroad, the plants being fur 
such varying purposes as engineering works, a paper pulp factory, 
a tobacco factory, a paper mill, an infirmary, a rubber factory 
an explosives works, a colliery, &c. 

Francis Morton anv Co., Ltd., of Liverpool, have recently 
secured orders for steel work for a 200ft. swing bridge for th 
Mersey Docks and Harbour Board ; for 700 tons of steel work for 
the meat trade accommodation, Port of London Authority ; 
for steel bridge spans and platform shelters for South American 
Bengal and Rhodesian Railways ; for thirty Marconi steel wir 
less masts ; and for steel framing for eight coal hoists for Great 
Western Railway Docks in South Wales. 

It is officially announced by the Great Western Railway that 
the following contracts have been placed (a) Overhaul of steam 
hopper barges Foremost VI. and Foremost VII.—The Penarth 
Pontoon Slipway and Ship Repairing Company, Ltd., Penart! 
Dock ; (b) overhaul of steamship Sir Walter Raleigh—The Bick: 
Engineering Company, Ltd. ; (c) overhaul and survey of stea: 
ship St. David and St. Patrick—John Brown and Co., Ltd 
Clydebank ; (d) overhaul and survey of steamship Reindeer—Th« 
Bickle Engineering Company, Plymouth ; (e) supply of gat« 
eylinder, &c., for Queen Alexandra Dock, Cardiff—Glentield 
and Kennedy, Ltd., Kilmarnock ; (f) conversion of Channe! 
buoys from gas to acetylene and provision of a spare buoy at 
Swansea—The Gas Accumulator Company, Ltd., Beacon Work 
Brentford ; (g) provision of grain conveyor between “ G "’ War 
house and “*C”’ Grain Shed at Cardiff Docks—Spencer (Melkshan 
Ltd., Melksham, Wilts. ; (h) pipework, &c., in connection with 
the installation of a hydraulic pumping engine at Port Talbot 
Docks—The East Ferry Road Engineering Works Company 
Ltd., Millwall, E. 14; (i) provision of apparatus for speeding 
up two 30-cwt. electric lifts at Canon’s Marsh Goods Depot 
Bristol—The Titan Lift Company, High Holborn, W.C. ; 
provision of four single-phase transformers for new locomotiv: 
erecting shop at Caerphilly—-The General Electric Company 
Ltd., Magnet House, Kingsway, W.C. ; (&) installation of electri: 
lighting in the new locomotive shop at Caerphilly—Messrs. Kk. 
Alger and Sons, 159 and 160, Dock-street, Hewpest ; (2) pre 
vision of electric traverser for new locomotive shop at Caerphilly 

-Ransomes and Rapier, Ltd., Ipswich ; (m) construction of 
new refreshment room and platform covering at Maidenhead 
Station—W. T. Nicholls, Ltd., Gloucester ; (nm) repairing, clean 
ing and painting roof spans Nos. | and 2, and painting station 
buildings, Paddington passenger station—William Brown ani! 
Sons (Builders), Ltd., 195, Uxbridge-road, W. 12; (o) renewa! 
of river wall and piling at Chelsea Messrs. Jackaman and Son 
Slough ; (p) supply of two 8-ton *‘ Simplex "’ petrol locomotives 
for Taunton engineering depét and Reading signal dep6t—T! 
Motor Rail and Tramcar Company, Ltd., Bedford ; (qg) heating 
stores and offices at the road motor repair depét at Slough 
Mr. William Freer, 8, Southampton-street, W.C. 1; (r) suppl) 
and erection of steel and corrugated iron building at Cardif! 
Docks Station—John Lysaght, Ltd., Bristol ; (s) supply of six 
Fordson tractors—A. and 8. Andrews, Ltd., Uxbridge-road 
Ealing Common, W., and R. Pratt, Ltd., High-street, Sutton 
Surrey ; (¢) supply of two “ Eagle’ cable drum trailers—Th« 
Eagle Engineering Company, Ltd., Warwick ; (u) supply of two 
15-ewt. platform trolleys—Messrs. H. G. Burford and Co 
24, Haymarket, 8.W.; and (v) supply of twenty-one Thornycroft 
30-cwt. type chassis—John I. Thornycroft and Co., Ltd., Smith 
square, Wy. 1. 








Tue InstirutTion or Civic Enctneers.—The Council of tli 
Institution of Civil Engineers has made the following awards 
for session 1924-1925 in respect of selected engineering papers, 
published without discussion :—A Telford Gold Medal to Dr 
Andrew Robertson, Assoc. M. Inst. C.E. (Bristol); a Telford 
Gold Medal and the Indian Premium to Mr. 8. A. 8S. Bunting. 
B.Se., M. Inst. C.E. (Bombay); Telford Premiums to Messrs. 
A. D. Swan, M. Inst. C.E. (Montreal), C. H. Cruttwell, Assoc. M. 
Inst. C.E. (New Ferry), J. W. McLaren, B.Se., M. Inst. C.E 
(Newfoundland), and J. L. Hodgson, B.Sc., Assoc. M. Inst. C.E. 
(Eggington) ; and a Webb Prize to Mr. A. R. Johnson (Penang) : 
and in respect of papers read at students’ meetings in London 
or by students before meetings of local associations during the 
same session :—The James Forrest Medal and a Miller Prize to 
Mr. EF. J. Rang, B.Se., Stud. Inst. C.E. (Tynemouth); and 
Miller Prizes to Messrs. D. Lloyd, M.Eng., Assoc. M. Inst. C.E. 
(Liverpool), H. F. Lea, Stud. Inst. C.E. (Birmingham), H. A. 
Macnab, B.Sc., Stud. Inst. C.E. (Glasgow), T. W. Marsh, B.S 
Stud. Inst. C.E. (Rochester), C. R. Smith, B.Se., Stud. Inst. C. 
(Manchester), and W. C. Knill, B.Se., Stud. Inst. C.E, (Gates- 
head-on-Tyne). 
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The Schneider Cup Race. 
ILL-FORTUNE dogged the steps of the British 


entrants for the Schneider Cup seaplane contest at 


Baltimore. The prospective pilot of the Supermarine 
Napier S4 met with a minor injury on the way 
across. Safely landed his machine—illustrated in 
our issue of October 16th-—-and undoubtedly by its 
previous performence a strong claimant for the 


trophy was demeged by the collapse of part of its 
hangar during a great gale on the 10th. The craft 
however, repaired, apparently successfully, 

but on the 23rd, during a trial flight, it crashed 
into the water and became a hopeless wreck. 
Captain Biard escaped serious injury. There re- 
mained the Gloster Napier IIT. seaplane, and a spare 
one of the same make. The latter, under the charge 
of Mr. Hinkler, was entered in place of the Super- 
marine, but during its qualifying tests it, too, was 
wrecked, and could take no part in Monday’s race. 
Captain Broad, on the Gloster-Napier machine, was 
thus left the sole British representetive, but with all 
due allowance for the indirect influence of that 
circumstance, it cannot be said that he was otherwise 
than decisively beaten in the actual race. His speed, 
averaged over the 350-kilom. was 199-169 
miles per hour, whereas Lieut. Doolittle, on an Army 
Curtiss racing machine, wes an easy first with the 
remarkable speed of 232-573 miles an hour. That 
Captain Broad secured second place wes the result of 
mishaps to two other competitors flying Curtiss Navy 
racers, one of whom, after achieving an average speed 
of 220 miles an hour, had to descend as a result of his 
engine overheating, and the other, with 218 miles 
an hour to his credit, had to give up because of a lack 
*of fuel. The third place in the race was taken by an 
Italian Macchi flying boat, with an average speed of 
168-144 miles an hour. It is interesting to note how 
the speeds of the winning machine in this contest 
have advanced from year to year. In 1913 it was 
40 miles an hour and in 1914 75. The developments 
of the war added little to it, for in 1920 it was 80. 
Next year it took a leap forward to 118, and in 1922 
it reached 141, and in 1923 1774. There was no con- 
test last year. With a speed of 232} this year, the 
figure is very nearly three times as great as in 1920. 


was, 


course, 


The Shannon Power Station. 


ALTHOUGH a month has now elapsed since work was 
started on the Shannon power scheme, there is as yet 
no sign of a settlement of the labour disputes which 
have held up progress. Setting aside minor compli- 
cations, the difficulty arose chiefly because the bulk 
of the work is in the country where the rates of pay 
low, although a little has to be done in the 
liberties of Limerick City, where the rates are high. 
The contractors accordingly offered different rates of 
wages for the work to be done. The Limerick town 
workers were apparently anxious to get some of the 
work in the country as well as in the town, but they 
did not realise how low the country rates were. They 
therefore indignant when asked to work for 
32s. a week in the country, when they had been 
50s. in the town. Instead of taking the 
matter up with the leaders of the trade unions, the 
contractors advertised for men in all the Irish papers, 
with a view to attracting labour from a distance. 
rhis step irritated the Limerick men, and was re- 
garded as a challenge and insult by the labour leaders 
in Dublin, including the Labour Members of the 
Dail, who had backed and were interested in the 
success of the scheme, and who could easily have 
induced to get the Limerick men to accept 
reasonable terms. The Limerick dockers who were 
getting the high Irish dockers’ wage for unloading 
the German contractor's material were persuaded to 
strike in sympathy. The Limerick men then vented 
their wrath on some German mechanics, who had 
deemed it to be no sin to unload their employer's 
stuff, and they also maltreated some equally inoffen- 
sive Irishmen who had been attracted from Donegal 
by the prospect of some work at a living wage, and 
who could ill afford to remain idle after having 
travelled the length of Ireland to get it. The heads 
of the labour movement then hastened to the spot 
and succeeded in restoring order, but at the time of 
writing the strike remains unsettled. 


are 


were 
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been 


Electricity in Mines. 


In his presidential address delivered at a recent 
meeting of the West of Scotland branch of the Asso- 
ciation of Mining Electrical Engineers, held in the 
Royal Technical College, Glasgow, Mr. D. Landale 
Frew dealt with the use of machinery and electricity 
in coal mining in Seotland. In 1924, he said, the 
output of coal for the whole of Great Britain was 
267,000,000 tons, of which 19 per cent. was cut by 
machinery. Scotland’s share was 36,000,000 tons, of 
which 47 per cent. was cut by machinery. With the 
introduction of electricity into mines, many diffi- 
culties arose, for the conditions were quite different 








from those met with on the surface. It was soon found 
that electricity would receive a severe blow if the 
mining industry was not properly guided as regarded 
the class and quality of apparatus that was installed 
in mines. Cables and switchgear, quite suitable dor 
surface work, but a positive danger to life when 
installed underground, were offered at tempting prices 
to the inexperienced buyer. Such facts, coupled with 
the lack of a sufficient supply of men capable of 
installing and handling electrical plant in mines, led 
to the creation of the Association of Mining Electrical 
Engineers in 1910. For over fourteen years the 
Association had endeavoured to educate the mining 
engineer in all that went to make the electrical equip- 
ment of mines safe and trustworthy. It was believed, 
however, that the Association still had much to do 
in the direction of practical training, for there were 
many men who had a very hazy knowledge of elec- 
tricity. The Government had an opportunity of 
forming training centres which would be a great 
advantage to the mining industry. For many years 
the Association had been considering that matter, 
but had always been faced with the difficulty of 
providing the necessary funds for equipping and 
running such centres. 


Test of a Carbonisation Plant. 


THE second report of a test carried out at the 
public expense by the staff of the Fuel Research Board 
on a plant designed for the low temperature carbonisa- 
tion of bituminous coal was issued this week by the 
Stationery Office. The plant tested consisted of two 
retorts belonging to Midland Coal Products, Ltd., 
and erected at Netherfield, near Nottingham. The 
system adopted makes use of low grade slack coal 
briquetted before carbonising. The retorts strongly 
resemble blast-furnaces, and are internally fired by 
the combustion of part of the fuel being carbonised. 
Each retort is designed for a throughput of 1 ton 
of coal per hour. The test results showed that per 
ton of briquettes carbonised there were obtained 
74 ewt. of coke, 58,300 cubic feet of gas of 193 B.Th.U. 
per cubic foot calorific value, 21 gallons of tar, and 
about 42 gallons of liquor. It is noted that the 
process yields less solid fuel and a larger amount of 
low-grade gas than are given by externally-fired 
retorts, and that while it is economical thermally 
and also from the point of view of capital and labour 
costs, commercial success depends upon the existence 
of a market for the gas produced. The coke, it is 
stated, is less rich in volatile matter and free 
burning than the coke produced by ordinary low 
temperature carbonisation. It is described as being 
very suitable for use in stoves, but as not sufficiently 
free burning for use in open grates unless a strong 
draught is available. The temperature of carbonisa- 
tion is about 1200 deg. Cent., but the briquettes are 
subjected to the action of the hot gas for about two 
hours before they reach the hot combustion zone. 
A certain amount of low temperature distillation may 
take place, the report states, but the conclusion arrived 
at is that the process cannot be classified as one of low 
temperature carbonisation, as that term is generally 
understood. 


less 


A Gas Engineer’s Complaint. 


A PROTEST against the granting of subsidies was 
made a few days ago by Mr. J. H. Ellis in his presi- 
dential address before the British Commercial Gas 
Association at Plymouth. Two of the dangers 
threatening the gas industry and the country gener- 
ally, he said, were the suggested State-aided or sub- 
sidised competition for low temperature carbonisation 
and for electricity, but in a fair field the gas industry 
did not fear them. A low-temperature process had 
been tried in the Plymouth works fifteen years ago, 
but the venture came to an end because it did not 
pay. Nowhere, so far as he could discover, had low 
temperature carbonisation proved a commercial 
success. Turning to electricity, Mr. Ellis said that 
electrical engineers had themselves declared that 
they did not want a subsidy. Some had suggested 
that it would give farmers cheaper electricity, but 
he knew that any proposal to subsidise a power 
station in that part of the country would be of no 
use to the farmers, simply because it would not pay. 
The most far-seeing electrical authorities feared the 
effect of subsidies because they necessarily led to a 
constantly increasing, centralised bureaucratic inter- 
ference, which hampered local and individual initia- 
tive, and led to waste and extravagance, increased 
the heavy load of taxation, and, by augmenting the 
huge civil service staff, impaired freedom. All the gas 
industry desired was a fair field with no favour. 


New Naval Construction. 


WHEN the new naval building programme was 
announced last July it was intimated that two of 
the cruisers to be built during the current financial 
year would be laid down in October, and the other 
two in February. Apparently, however, the state- 
ment was made under a misapprehension. The first 
two ships are to be built at Portsmouth and Devon- 
port respectively, and as the available berths at each 
of these yards are occupied by vessels which will not 
be ready for launching until February, it is obvious 








that the new cruisers cannot be begun before that 


date. Possibly, therefore, all four ships of this year’s 
programme will be laid down simultaneously. Two 
are to be built by private firms, but it is not known 
whether tenders have already been invited. On the 
other hand, contracts are understood to have been 
placed for the guns, gun mountings, armour, and 
other equipment required for the ships, representing 
an expenditure of about £800,000, though only a 
part of this outlay will fall on the current Navy Votes. 
The actual cost of new construction in the present 
financial year is estimated at £8,174,170, of which 
the new programme accounts for no more than 
£527,170. Next year, again, the old programme will 
be responsible for the major share of the construction 
vote, but thereafter the full burden of the new scheme 
will begin to make itself felt. Apart from £25,470 
to be spent in dockyard wages, this year’s expenditure 
will cover £61,900 for material, £96,000 for machinery, 
£55,000 for hulls, £60,000 for armour, £218,000 for 
gun mountings, and £10,000 for guns. As the greater 
part of this material is to be supplied by contract, 
private industry stands to benefit very considerably 
this yeer and still more in future years. 


A Lifeboat Equipment Endura nce Test. 


CONSIDERABLE interest has been created“by the 
appearance in the Thames of the 40ft. lifeboat 
Elizabeth and Blanche, in which Captain George E. 
Hitchens and his crew propose shortly to make a 
38,000-mile endurance test on a world voyage. For 
some time the boat will remain moored near H.M.S. 
President alongside the Thames Embankment and 
will be open to public inspection. Captain Hitchens 
is a brother officer of Captain Foster, of Trevessa 
fame, and during his cruise he hopes to carry out 
interesting technical tests of navigational instruments, 
while the boat will also serve as a means of making 
known British instruments, machinery and goods in 
the many ports she will visit. The boat itself has a 
length of 40ft., with a breadth of 10ft. and 3ft. draught. 
She was built by John Chambers, Ltd., of Lowestoft, 
and served for some years as a lifeboat in Mounts 
Bay, Penzance. Recently she was specially equipped 
and fitted out for her world cruise. Right aft there is 
installed a standard 15 brake horse-power Parsons 
oil engine with reversing gear. The equipment is 
designed to give the boat a speed of about 6} knots, 
and fuel is carried for twenty days’ service. Along- 
side the propelling machinery is the petrol engine- 
driven generating plant for the Marconi wireless 
equipment. The generator also serves to charge a 
battery for lighting purposes and signalling and 
searchlight The vessel will be navigated by 
means of a Hughes deadbeat compass. According to 
the present programme, Captain Hitchens hopes to 
make a non-stop journey of 7500 miles from New 
Zealand to the Magellan Straits, which will be the 
longest trip ever attempted by a small boat. The 
project is one which should yield much first-hand 
information as to the trustworthiness and service of 
present-day aids to the safety of life at sea. It is 
hoped to begin the voyage some time during the 
coming month. 


use. 


Further Reductions in the Fleet. 


A FURTHER list of reductions in the naval estab- 
lishment was announced by the Admiralty on 
Tuesday. They include the scrapping of seven sub- 
marines and a number of Fleet trawlers, the with- 
drawal of several destroyers and other craft now 
serving as tenders to training establishments, the 
abolition of the Special Reserve of Engineer Officers, 
the placing in reserve of one of the destroyer flotillas 
attached to the Atlantic Fleet, and a reduction in 
the complements of H.M. ships. The submarines to 
be disposed of are five of the “ K”’ class and two 
smaller boats, H 21 and G 4, all of which were built 
under the war programme. The “K ” boats were 
intended to cruise with the Grand Fleet under all 
conditions. For this purpose, they were given dimen- 
sions considerably in excess of the largest submarines 
built previously, the length being 338ft. overall, the 
beam 26}ft., and the surface displacement 1880 tons. 
As a high surface speed was required they were 
equipped with geared turbines and two Yarrow small- 
tube boilers, developing 10,000 shaft horse-power for 
a speed of 24 knots. An 800 brake horse-power 
Diesel engine was fitted to enable the boats to get 
under way after coming to the surface and until the 
turbines could be started up, the drive from this 
engine being through the electric motors installed 
for submerged cruising. Other engines were fitted 
for various subsidiary purposes. As a result, the 
‘K ” boats were full of machinery, and their handling 
called for exceptional skill in the engineering depart- 
ment, while their great length and weight made them 
difficult to manceuvre. Three were lost by accident 
during the war ; a fourth, K 13 (now K 22), foundered 
in the Gareloch while running her trials, but was after- 
wards raised ; and a fifth, K 5, was accidentally lost 
with all hands in the Western Approaches on January 
20th, 1921. The only unit of the class which is to be 
retained is the K 26. This vessel was completed two 
years ago, and is 260 tons heavier than others of the 
class, and appears to be more efficient in every way. 
She is to serve in the First Submarine Flotilla, with 
four “ L ” boats as her consorts. 
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The British Steam Railway Loco-| 


motive from 1825 to 1924. 
By FE. L. AHRONS, M.I. Mech. F. 
No. XLIV.* 
PERIOD 1890-1900 (continued) 


STEEP GRADIENT 
LOCOMOTIVES 


ARTICULATED, AND 


MISCELLANEOUS 


Articulated Locomotives.—-General.—In the previous 
articles, which bring the British locomotive down to 
the end of the nineteenth century, double articulated 
locomotives have been omitted, and therefore a short 
section will now be devoted to them. 

The first double locomotive, which took the form 
of two 2-2-0 engines back to back with a double 
hoiler and single fire-box, was built in 1831 for the 
S. Carolina R.R. by the West Point Foundry, N.Y., 
to Horatio Allen’s designs. Each pair of wheels 


with their frames formed a bogie at each end. 


These engines, each of which had 19in. by 26in. outside 
cylinders and 4ft. 2in. wheels, were arranged with 
one tender coupled between the two. 

Fairlie Double Locomotives.—Fairlie’s well-known 
type in nearly all its principal features appeared 
in 1852 in a 0-4-4—0 engine by Cockerill, of Seraing, 
for the Semmering incline trials in Austria. This engine 
had a double boiler, each part with an independent 
tire-box, both boxes being in one casing. The boilers 
were carried on two steam bogies by means of pivots 
fixed in supports, on which the barrels rested. The 
steam pipes were outside and connected to the cylin- 
ders through stuffing-box joints. The cylinders were 
inside and the exhaust was connected with the blast- 
pipe through a ball and socket joint. For complete 
drawings see Couche “‘ Voie et Matériel Roulant.” 

The original Fairlie engines differed from the above 
only in certain details. Instead of two fire-boxes, 
a single fire-box common to both barrels and fired 
from the side was used. The pivots were fastened 
to the barrels instead of to the supports as in the 
Seraing engine, and the copper steam pipes inside the 


engine by Neilson for the same railway was illus. 
trated and described in THr EnGrinerr, December 
Ist, 1922. The largest Fairlie engines (0—-6-6~() 
were built in 1911 by the Vulcan Foundry for Mexico, 
to haul 300-ton trains over a line with gradients of 
1 in 25 and reverse curves of 330ft. radius. The 
weight in working order is 138 tons, or 23 tons per 
axle. The four cylinders are 19in. by 25in.; wheels, 
4ft. diameter; heating surface, 2924 square fee; 

pressure, 185 Ib. 

The Vulean Foundry introduced 
provements in Fairlie engines. 
1901 for Burma THe ENGINEER, May lé6t), 
1902) the boilers are separated and = carried 
on a deep girder frame, at the extremities of which 
the bogie pivots are arranged 8in. behind the bovie 
centre, instead of at the centre as in previous 
designs. 

A type of double Fairlie locomotive, not general|, 
known, was a fast passenger engine of the 24-42 
type with inside cylinders. Some examples with 
5ft. 6in. coupled wheels were built in this country 


important in, 
In the engines of 


(see 











FIG. 295--FAIRLIE ENGINE, YORKSHIRE ENGINE 


This engine, which was illustrated in Engineering, 
1871, and also by Colonel Kitson Clark (Inst. Loco. 
Eng., 1920), was in principle the forerunner of the 
Fairlie engine. 

Twin Locomotives Back to Back.—The Giovi engines 
by R. Stephenson, 1855, have already been described 

see THE ENGINEER. May 8th, 1925. They con- 
sisted of two separate tank engines coupled together 
and did not involve any application of the bogie 
principle. 

In 1875 Kitson and Co. built similar twin tank 
engines, each of the 2-6-0 type, for the Cape Govern- 
ment Railways. The regulator and reversing gears 
were separate, so that each engine could be used 
independently. 

In 1889 the principle reappeared in double 2-6-0 
tank engines by Beyer, Peacock for the Interoceanic 
Railway of Mexico, 3ft. gauge. These engines 
were constructed in accordance with Lange~ and 
Livesey’s patent. Each of the two combined engines 
had a long continuous draw-bar extending from the 








COMPANY, 1872 


smoke-box were bent round the latter and coiled or 
uncoiled slightly as the bogies swivelled. These pipes 
were taken to the outside cylinders through slotted aper- 
tures in the bottom of the smoke-boxes. The apertures 
were covered with sliding plates. The first Fairlie 
engine, Progress, was built to Robert Fairlie’s designs 
by James Cross and Co., St. Helens, for the Neath 
and Brecon Railway in December, 1865, and was of 
the 0-4-4-0 type with four l5in. by 22in. cylinders, 
4ft. 6in. wheels, and weighed 42 tons. There was no 
water partition in the single fire-box and the draught 
from one chimney tended to draw air down the chimney 
at the opposite end. Fairlie stated that this error 
was due to the builders, who decided that a water 
partition would be disadvantageous. In service the 
coiled steam pipe caused trouble and finally gave way 
on @ sharp curve; afterwards Fairlie substituted a 
* pendulum ”’ steam pipe. 

Cross and Co. built a second engine in 1866 for the 
Anglesey Railway. It had 4ft. wheels and four 
10in. by 16in. eylinders. Wheel base of each bogie, 


FiG. 296 -KITSON - MEYER RACK LOCOMOTIVE, TRANSANDINE RAILWAY 


for the Great Russian Railway about 1871-2 
Kitson-Meyer Locomotives.—In the original Meye: 
design, of which drawings were shown at the London 
1862 Exhibition and a description given in Colburn’. 
‘** Locomotive Engineering,’ page 91, there was no 
main frame, the buffing gear being carried by the 
bogies. The boiler, which was of the single locomotiv: 
type, rested on the hind bogie on lateral supports, and 
on the front bogie by means of a spherical pivot. Al! 
four cylinders were arranged in the middle. An 
improved 0-6—6—-0 engine of this type for the Grand 
Central Belge Railway was shown at Vienna in 1873. 
In 1894 R. Stirling, of the Anglo-Chilian Nitrat: 
Railway, suggested to Kitson and Co. a design on the 
lines of the Meyer type. Lllustration and particulars 
of these 0-4-4-0 engines by Kitson were given in 
THE ENGINEER, November 23rd, 1923. The boiler. 
together with the tank and bunker, are supported on 
a pair of girders, which, in turn, rest upon the bogies 
The largest Kitson-Meyer engines were built in 1908 
for the Great Southern Railway of Spain, and are oi 

















FIG. 297 


front of the engine to the back of the footplate, where 
the two bars were jointed together. The buffing 
castings between the engines were formed with 
slightly convex surfaces. The two regulators were 
connected by means of levers and a rod under the cab 
roof. The reversing gear of each engine was on the 
right-hand side, looking towards the chimney, and 
the two were worked in unison by means of a cross 
shaft at an angle of about 45 deg. underneath the foot- 
plates. Rotation of the shaft was produced by bevel 
gears at each end, the horizontal wheels of which were 
keyed to vertical shafts one on each footplate. Each, 
of these shafts had a handle at the top, by turning 
which the driver reversed both engines. The move- 
ment was communicated to each weigh-bar shaft by 
#& worm wheel on the vertical shaft, which geared with 
a quadrant on a bell-crank lever underneath the foot- 
plate. 

A modification of the type with tender was adopted 
in 1890, when Neilson and Co. built twenty double 
0-6-0 engines for the North-Western State Railway, 
India, for the steep gradients on the Sindh-Pishin lines. 


* No. XLIII. appeared October 24rd. 


MALLET COMPOUND LOCOMOTIVE, NORTH BRITISH LOCOMOTIVE COMPANY, LTD., 


5ft.; total base, 19ft. Llin. Each boiler barrel was 
carried on a forging riveted to the underside, and the 
lower part of each forging formed a pin 5in. diameter. 
In addition to the bogie frames there was a connecting 
frame round the fire-box casing. The exhaust pipes 
had a ball and socket joint, and the fire-box hada 
water space partition. 

During 1869-1872 the chief improvements consisted 
in the substitution of a circular bogie centre casting 
in place of the pivot pin, and the adoption of ball and 
socket joint connections for the steam pipes below 
the smoke-box. The buffing gear was attached to the 
bogies in all Fairlie’s engines. 

Only three or four double Fairlie engines were used 
on the standard-gauge railways in this country, in 
addition to a few on the Festiniog Railway, lft. LI fin. 
gauge. The type was built in large numbers by the 
Avonside Engine Company, Yorkshire Engine Com- 
pany, and Vulcan Foundry, principally for Russia, 
Sweden, Mexico, and South America. A 0-6—-6-—0 
engine by the Yorkshire Engine Company of the 
1872 to 1883 type for Mexico is shown in Fig. 295. 
It had 3ft. 6in. wheels, 16in. by 22in. cylinders, 
and “‘ wagon top” boiler barrels. A more modern 


SOUTH AFRICAN RAILWAYS 


the 2-8-8-0 type, with 4ft. wheels, four 14jin. by 
24in. cylinders, 180 1b. pressure, tank capacity 2300 
gallons, and total weight 101 tons. 

This system is well adapted for combined rack and 
adhesion locomotives. Fig. 296 shows such an engine 
by Kitson for the Transandine Railway (metre gauge) 
The front unit is a combined adhesion and small rack 
engine, and the back unit a large rack engine only 
The small rack engine with the extra pair of cylinders 
in front was specified by the railway. The front 
adhesion unit has eight coupled wheels, 3ft. diameter, 
the frames being outside. The cylinders are 16}in. 
by 19in. The rear steam bogie which forms the prin 
cipal rack engine is supported on six carrying wheels 
The two additional driving axles, on which the rack 
pinions are fixed, are carried in bearings in outside 
frames, these frames being supported on the axle 
bearings of the carrying wheels. This rack engine 
has the usual two cylinders, 18in. by 19in., driving 
the leading rack axle, to which the back rack axle 
is coupled. The supplementary or small rack engine 
consists of an additional pair of inclined cylinders, 
13in. by 14in., fixed on the adhesion bogie, which drive 
a single rack pinion. The object of this supplementary 














Oct. 30, 1925 


THE ENGINEER 








rack engine was to provide stand-by power in case 
the adhesion engine proved unreliable owing to ice 
on the upper sections of the railway. It was found 
that the adhesion engine could haul the weight of the 
engine itself on the difficult sections, and that the two 
rack wheels of the rear unit provided sufficient hauling 
ower for the train. Therefore in the later engines 
of 1912, the supplementary rack engine was aban- 
doned, and a simpler engine, in which the front 
unit consisted of an adhesion engine only, resulted. 

lhe total wheel base of the engine just described is 
3lft. 24in.; fire-box heating surface, 130 square feet ; 
total, 1898 square feet; pressure, 200lb.; tank 
capacity, 2100 gallons; weight in working order, 
00.8 tons, of which 50.65 tons rest on the coupled 
wheels. 

Vallet Compound Engines._-This type, 
by Anatole Mallet, and originally made in France in 
1887 for narrow-gauge Decauville railways, has only 
one bogie, placed in front and connected at the back to 
the main frame of the engine by a king pin. The front 
of the boiler rests on the truck on cradle supports, 
and the back is fixed to the main frame. The high- 
pressure cylinders drive the rear bogie, and the low- 
pressure cylinders the front bogie. 

There are no Mallet engines on railways in this 
country, but the North British Locomotive Company 
has built many for Burma, China, Uganda and South 
Africa One of these for South Africa (3ft. 6in. 
gauge)-—Fig. 297-—is the largest engine in the world 
for a railway of less than 4ft. 84in. gauge. The high- 
pressure cylinders are 20in. by 26in., and the low- 
pressure 3l}in. by 26in.; diameter of coupled wheels, 
4it.; diameter of boiler at first ring, 5ft. llin.; 
distance between tube plates, 22ft.; centre from rails, 
7fit. 10}in.; heating surface, tubes 2961 square feet, 
fire-box 250 square feet, total 3211 square feet ; 
superheater surface, 618 square feet; grate area, 
weight in working 


53 square feet ; pressure, 200 Ib.; 


invented | 


| feet; wheel base of each unit, 7ft. 10in. 4- 6ft.; 
| total wheel base, 47ft. 10in.; tank capacity, 1500 
| gallons ; fuel, 24 tons of coal. 

| A feature of these engines is the excellent weight 
| distribution ; the weight per axle is extremely low, 
but the total adhesive weight is large. The latter 
amounts to 55.72 tons, and the total weight in work- 
| ing order to 80.47 tons, of which each unit carries 
|exactly one-half. All four coupled axles carry the 
same load—13.93 tons. 

The first Garratt engine in this country was supplied 
at the end of 1923 to Messrs. Vivian and Sons, 
Swansea, but recently a large engine has been placed 
in service on the Worsborough Dale loop line of the 
L. and N.E.R., near Barnsley, for heavy mineral train 


service. It is of the 2-8-0 —0-8-2 type, with six 
18}in. by 26in. cylinders, three at each end, and 


4ft. 8in. coupled wheels. Each unit has a total wheel 
base of 26ft. 64in., and a coupled base of 17ft. 10}in.; 
the total combined wheel base is 79ft. lin.; the boiler 
is 7ft. maximum diameter outside, the length between 
tube plates being 12ft. 5in.; the grate is 8ft. 5hin. by 
6ft. 8in. inside; area, 56.4 square feet; tube heat- 
ing surface, 2757 square feet; fire-box, 237 square 
feet ; total evaporative surface, 2994 square feet ; 
superheating surface, 646 square feet; pressure, 
180 lb.; total weight about 178 tons. An iliustration 
appeared in THE ENGrnerr, June 26th, 1925. 


| Fell Engines for Steep Gradients.--The central 
| friction rail system for extra adhesion was first 
| patented in 1830 by Vignoles and Ericsson. The 


central rail consisted of an iron bar, against each side 

| of which bore a horizontal friction roller ; motion to 
| these rollers was communicated by the locomotive 
driving axle through bevel wheels. The rollers were 
brought into action by a lever. Colburn stated that 
}engines on a similar system by Sellers were built 
| for the original Panama Railroad, but were not used. 
| This would be about 1848-9. 














FIG. 298 GARRATT PASSENGER ENGINE, BEYER, PEACOCK AND CO. 


order, 128.25 tons; on coupled wheels, 105.65 
tons; maximum axle load, 18.2 tons; weight of 


tender, full, 51.4 tons. 

The Garratt Engine.—This type is the invention of 
the late H. W. Garratt. The boiler is of the single 
locomotive type, and, instead of being placed above 
the wheels carried a girder frame which 
pivoted and supported at its extreme ends on bogies. 
lhe fuel and water tanks form integral parts of the 
bogies and are placed at each end of the engine. No 
side tanks are employed, and the whole of the space 
between the bogies is available for a large boiler, of 
which the diameter and grate width are restricted 
only by the structural gauge and not by the wheels, 
giving also special facilities for washing out. There 
are no overhanging ends of either frame or boiler 
tangential to a curve. The pivots do not coincide 
with the bogie transverse centre lines, but are located 
nearer to the boiler, thus increasing the resistance of 
the bogies to oscillation. 

The Garratt engines are made by Beyer, Peacock, 
and the first, a small 0-4-4—0 engine, was built in 
1909 for a Tasmanian Railway, 2ft. gauge. This was 
a compound engine, as specified by the railway, with 
two high-pressure cylinders on the hind bogie and 
two low-pressure cylinders on the front bogie. Com- 
pounding is no necessary part of the Garratt system, 
and succeeding engines have been of the four-cylinder 
high-pressure type, with exception of some 4-4-2— 
2-4-4 passenger engines for Tasmania, for which the 
locomotive department specified four high-pressure 
cylinders for each unit, or eight cylinders in all. 

The engines have been built with various wheel 
arrangements, the 2—6—-2—-2—6-—2 being the most usual. 
Amongst the most interesting are the 2—-4—-0—0—4-2 
express engines— Fig. 298—for the Sao Paulo Railway, 
Brazil (5ft. 3in. gauge). This illustration shows 
clearly how the girder frames carrying the boiler can 


is on is 


be placed at such lateral distance apart as to bring | 


them outside the wheels. The four cylinders are 16in. 
by 24in.; diameter of coupled wheels, 5ft., of carry- 
ing wheels, 3ft. (the latter having Cortazzi axle-boxes) ; 
boiler, 10ft. long by 5ft. 4Zin. diameter, outside at the 
front; height from rail, 8ft. 6in.; tube heating sur- 
face, 1396 square feet; fire-box, 145 square feet ; 
total evaporating surface, 1541 square feet; super- 
heating surface, 304 square feet; grate, 30 square 


J. B. 
1863, using a 


Fell patented his central rail 
double-headed rail laid 
midway between the ordinary rails. The first 
engine, built in 1863 by Brassey and Co., of 
the Canada Works, Birkenhead, had two outside 
cylinders, ILll}in. by  18in., 


system in 
horizontally 


which drove four 
coupled vertical wheels, 2ft. 3in. diameter, running 
on the usual rails. Two inside cylinders, llin. by 
10in. drove the horizontal wheels, lft. 4in. diameter, 
by connecting-rods. These wheels were pressed 
against the rail by a force of 16 tons by means of a 
combination of levers and bevel wheels, worked from 
the footplate, which caused the rotation of a trans- 
verse shaft with right and left hand screw, which 
engaged in nuts attached to movable bearings of the 
central wheels. There were additional guide wheels 
acting on the central rail at the trailing end. The 
total weight of the engine in working order was about 
144 tons, and it carried 120 Ib. pressure. 

This experimental engine was intended to test the 
system for application to the Mont Cenis Rail- 
way. It was tried on a track, 809 yards, long of 
3ft. 7zin. gauge, laid on a gradient of 1 in 13} on 
the High Peak Railway, Derbyshire. The subse- 
quent Fell engines for the Mont Canis Railway, by 
Gouin, of Paris, differed in having only two cylinders 
which drove both vertical and horizontal wheels. For 
full description, see Captain Tyler’s paper, ‘ Proc.” 
Inst. C.E., Vol. X XVI. 

Fell engines with four cylinders were built by 
Manning, Wardle in 1872 for the Cantagallo Railway, 
Brazil, and by the Avonside Engine Company, 1875, 
for the Rimutaka incline, New Zealand. A full 
description of the latter, taken from a paper by R. F. 
Alford, read before the Society of Engineers, was 
given in THe Encrneer of November 24th, 1882. 
There are two items of interest in the details. The 
valve gear was of the modified Walschaerts’ type, 
in which the travel movement of the link was obtained 
through a cross shaft from the opposite side of the 
engine, as in the original Stévart gear in Belgium, 
and the more modern Deeley motion on the Midland 
Railway. The blast-pipe had a central nozzle for the 
exhaust from the inside cylinders and an annular 
space for that from the outside cylinders. This 
arrangement is used on Beyer, Peacock’s Garratt 
engines. Particulars and illustrations of the latest 





Fell engines for New Zealand, built by Neilson in 
1886, were given in THe ENGrveer, December Ist, 
1922. 

Rack Rail Locomotives.—The only rack railway in 
Great Britain is the Snowdon Railway, for which 
five locomotives were built by the Swiss Locomotive 
Works, Winterthur, in 1895—6, though only four of them 
are in service. They are of the 0-4-2 Abt type, with 
horizontal cylinders placed above the platforms near 
the middle. The piston-rods at the front ends of 
the cylinders actuate a heavy rocking lever, to which 
the outside connecting-rods are attached. Three 
more engines of similar type have since been built 
by the same firm, 1922-3. 

Rack locomotives of various designs have been 
built by several British builders for overseas. The 
first, of a unique design, were built in 1887 by Beyer, 
Peacock, for the Puerto Cabello and Valencia Rail- 
way, South America, on Lange and Livesey’s patent. 
The rail wheels are carriers only, and the engines can 
move only on the Abt rack sections. There are two 
-cog wheel axles, each worked by a separate pair of 
cylinders and not coupled together, the object being 
to ensure that each cog wheel performs its share of the 
work in spite of track inequalities. The cog axles 
revolve in bearings in specially designed frames, the 
latter being fixed to the axle-boxes of the carrier 
axles. By these means two-thirds of the weight of 
the engine, which rests on bearing springs on the 
carrier frame axle-boxes, is utilised to prevent upward 
thrust of the cog wheels. Each cog axle is driven 
by connecting-rods and fly cranks outside the 
frames. Only two sets of Walschaerts’ valve gear 
are used for the four cylinders. 

The same firm has also built combined 
adhesion engines for the Nilgiri section of the South 
Indian Railway and for the Japanese Government 
Railways. A diagram of the latter which were built 
in 1895-8, was given in THe Encrveer, March 26th, 
1897. They are of the 2-6-0 and 2-6-2 types, with 
outside adhesion cylinders, 15}in. by 20in., driving 
six-coupled 3ft. wheels, and inside rack cylinders, 
1l?in. by 16in., driving an upper pinion which gears 
with two lower cog wheels, the centres of which are 
placed between the first and second coupled axles. 
Pressure 180 Ib. 

Some 0-8-2 combined rack and adhesion engines 
were built for the South Indian Railway, by the 
North British Locomotive Company, 1911. The out 
side adhesion cylinders, 164in. by 16in. drive 2ft. 6in. 
wheels, and the inside rack cylinders, 16}in 
by 14}in., drive a pinion gearing with two rack rail 
cog wheels. The heating surface is 1100 square feet 
grate area, 214 square feet ; 180 1b.; and 
total weight in working order, 49.6 tons, of which the 
coupled wheels carry 39.6 tons 

Two combined rack and adhesion engines of the 
4-6-4 type were built by the Vulcan Foundry, 1904, 
for the Central South African Railways. All four 
cylinders are 18in. by 20in.; the outside pair driving the 
adhesion wheels, 3ft. 6}in. diameter. The rack wheels, 
3ft. Ofin. diameter, are driven by the inside cylinders. 
The bogie wheel base is 6ft. 4in. at each end ; coupled 
base, 8ft. 3in. 4ft. 6in.; and the total base, 33ft. Jin. 
The rack pinions are placed between the first pair of 
coupled wheels. The heating surface is 1576.8 square 
feet ; pressure, 200 lb.; and total weight in working 
order 88 tons. 

The Kitson-Meyer rack engines have been men 
tioned above. All the above British-built rack engines 
are for 3ft. 6in. and metre gauge railways. 

Other Engines Built for Overseas.—It had been the 
writer's intention to deal with other engines built by 
the private locomotive builders for overseas of types 
which do not appear in British practice, but space 
will not permit of mention of more than one or two of 
them. The first 2-6-2 tender engines built in this 
country were made by Nasmyth, Wilson and Co. 
in 1885, for the New Zealand Government 
Railway (3ft. 6in. gauge). They have plate framos, 
15in. by 20in. cylinders, 4ft. L}in. coupled wheels, 
and total wheel base 23ft. Other and later New 
Zealand engines of the 4-6-0 and 4-8-0 types by Sharp, 
Stewart, 1899, were illustrated in THe ENGINEER, 
November 9th, 1900. 


rack and 


pressure, 


An American type bar-framed 2-6-0 engine 
was designed and built in 1890 by the Vul- 
can Foundry for the Chilean Government Rail- 
ways. The coupled wheels are 4ft. 9in. diameter 


and the cylinders 17in. by 24in. A considerable 
number of engines with bar frames have been designed 
and built in this country for overseas, but no bat 
frames have been used on British railways since 
Bury’s type disappeared, except in the case of the 
imported American engines of 1890-190) : 

Some compound side tank engines on Webb's 
three-cylinder system were built in 1884 by R. 
Stephenson and Co. for the Antofagasta Railway, 
Chile (2ft. 6in. gauge). These 4-2-4-2 engines were 
unique both in type and desiga. The outside high- 
pressure cylinders, 10in. by 20in., drove the hind 
coupled axle, the bearings of which were outside. 
The inside low-pressure cylinder, 20in. by 18in., drove 
the front uncoupled driving axle which had inside 
bearings. The driving wheels were 3ft. diameter. 
The fixed wheel base was 8ft., and the total base 
26ft. lin. 
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Stereo - Photo - Grammetric 
Surveying. 


BERNARD J. WOODRUFF, with the Editorial 
Co-operation of Major DOUGLAS H, NELLES. 


By 


No. I. 


INTRODUCTION, 


1. General Statement.—Mapping in all its branches 
covers a very large and complicated set of operations | 
It is proposed to 
describe here the stereo-photo-grammetric methods 
namely, 


in both field and office methods. 


of surveying. The area—as shown in Fig. 1 
the watershed of Thirty-one Mile Lake, required 
map made of it to determine its suitability as 


water supply for the city of Ottawa, and it was decided 


to map the area on a plotting scale of 1-10,000. 


from two stations to give topographic detail with the 
desired accuracy. It was therefore decided to give 
the stereo-photo-grammetric method an experimental 
trial on the northern half of the watershed, 100 square 
miles in area. 

The only stereo-photo-graphie surveying instru- 
ments known to be in Canada were those owned by 
the University of Toronto. These were very kindly 
lent to the Dominion Government for the purpose of 
giving the method a practical test. In order to train 
the party in the use of the apparatus, Professor G. R. 
Anderson, of the Department of Engineering Physics, 
consented to act as consulting engineer for the first 
month of field work. Mr. K. B. Jackson, B.Sc., 
Fellow of the University of Toronto, was engaged 
through the season as assistant engineer. 


a 
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heavier, another axeman was added. 
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FIG. 1—MAP OF 


secondary triangulation was put in for control—as 
shown in Fig. 2—its connection with the primary net 
being shown in Fig. 1. Farm clearings and the shore 
line of lakes were surveyed by plane table, and the 
roads, height of land (in low sections) and streams 
connecting lakes, by transit and stadia. 

The contours of the southern half of the watershed 
were surveyed by the photo-topographic intersection 
method. This part of the watershed is broken up by 
a large number of small hills and dotted with small 
lakes. The trees had been burnt off by bush fires, 
leaving the country bare, so that it lent itself excep- 
tionally well to this method of survey. The northern 
end of this watershed had not been burnt over, and 
the hills are covered with a heavy growth of trees, with 
only four small farm clearings in the whole 100 square 
miles. In addition to this, the hills, while fairly con- 
tinuous along the eastern edge of the watershed, had 
very few commanding points on the western edge. 
This class of country presents many difficulties in 
obtaining its topography, and it was found that not 
enough objects could be recognised in photographs 
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AREA SURVEYED 


employing the stereo-photo-grammetric method on 
this area, it has been given a very severe test, and its 
ability to pick up detail accurately has been success- 
fully demonstrated. 

2. Organisation of Field Staff.—For this especial 
method of surveying, the following organisation is 
necessary for the greatest efficiency where the country 
is wooded :—-A chief of party, one or more assistant 
engineers, depending upon the character of the 
country, a recorder and labourers. 

The duties of the chief of party are general adminis- 
tration of the party. His detailed survey work will 
consist of the fixing of the topographical stations. 
These stations should cover the area completely, 
with the most economy—arranged so that they can be 
fixed in position with reference to the existing control. 
All stations are to be. cleared of trees and scrub 
obstructing the view. The camera bases are to be 
fixed and the ends marked, so that all the assistant 
engineer in charge.of the observing party has to do is 
mechanically to expose the plates and read the 
necessary angles. Enough stations are to be prepared 





The party, 
with the author in charge, consisted of eight all told, 
and during the season, when the clearing of stations 
A | became 


In 


ahead of the observing party so that, in the event of 
the weather being too hazy for the camera to register 
distant details, a station may be observed covering a 
field of view, the most distant points of which are not 
far enough away to be affected by haze. Station re. 
connaissance and preparation will include observing 
triangulation angles necessary to tie in the camera 
stations to the control, whether triangulation or 
traverse. The camera observing personnel will |e 
used for clearing stations when the weather is )). 
good enough for observing. 

As the instrumental outfit of the camera party 
weighs 150 lb., it takes four men to carry it when it 
has to be back-packed to a fairly distant station, so 
that this party will require two labourers, besides the 
assistant engineer and recorder. 

Whether the chief of party will require one or more 
assistant engineers to assist in station location and 
preparation, will depend upon how the nature of the 
country will affect the speed with which stations can 
be prepared. Enough stations should always be 
ready to permit the camera party to observe steadily 
when the weather is suitable. Under the conditions 
outlined above, they should two 
a day. 

3. Scale of Map.--Before taking the field, the chief 
of party must know the scale upon which the ma) is 
to: be published, because upon the published scale 
depends the accuracy of the methods used in the field 
work. One of the fundamental principles in deciding 
upon methods is that the errors of the field work must 
not be measurable on the published map ; the larger 
the scale, the more accurate the methods. 

4. The Use of Air Photographs.—Air photographs 
can be used efficiently in a number of ways to supple- 
ment ordinary methods of survey. Lake and river 
shore lines can be drawn from air photographs much 
more accurately and economically than is possible by 
ordinary methods. In thickly wooded and _ hilly 
country dotted with small lakes, it is difficult to make 
a survey and be sure that all bodies of water have been 
noted. Air photographs form an accurate check on 
all bodies of water, and enable all stream courses to 
be determined easily. The precise determination of 
points on the earth’s surface in both position and 
elevation from air photographs is still in an experi 
mental stage, but we may confidently expect within 
the next two or three years to have instruments that 
will give this information with any degree of accuracy 


observe Stations 


FIELD OPERATIONS. 


Field Equipment.—Although the stereo-phot« 
grammetric field equipment as supplied by Zeiss is 
very complete, it is necessary to carry additional 
instruments for surveys in territory that photo 
topography cannot reach, without a great number 
of extra stations ; this occurs when the stream lines 
in wooded country are to be noted or outlines of 
lakes, &c., are not visible from camera points. Thes: 
smaller surveys call for plane table, traverse or lev: 
lines, as most suited to the character of the groun:| 
Since these instruments and their uses are all wel! 
known it is needless to describe them. The photo 
theodolite designed for stereo-photo-graphic work 
combines in one instrument camera, theodolite and 
micrometer base measurement apparatus. The 
tripods are equipped with a sighting pin, box level, 
target vane, and attachments to hold the metre bar 
for base measurement. 

The following is a list of the equipment for a part, 
doing stereo-photo-topography in a wooded district : 


5. 





Ib 
Photo-theodolite .. $1.5 
Two tripods, 20 Ib. each 40.0 
One tripod .. .. . 14.0 
Plate and plate holders 1.5 
One micrometer bar 
Attachments for bar 
One special tripod head 





Lunch, axes, &c. 
Total for observing party, about 


One plane table, complete. 

One level complete. 

One level rod. 

One steel tape, 100ft., and steel pins. 

One pocket spring steel tape, 2 m. 

One 6in. transit, complete, reading to 10 sec. 
One prismatic compass. 

One set of drawing instruments and material. 
One folding camera plate drying rack. 

One plate tank. 

One thermometer. 

Two 4 oz. glass measures. 

4ft. rubber tubing. 

One jug, one basin, one pail. 

Photographic chemicals. 

Axes, half axes, and hatchets. 

Files and whetstones. 

Claw hammer rock drills, hand saw, and cross-cut saw. 
Nails, 6in., 4in., 3in., and carpet tacks. 
Cotton, black and white. 

Knapsacks for lunch, &c., water canteens, tea pails. 


Although it is possible to use the standard make of 
direct intersection cameras for stereo-photo-graphic 
surveying, the most efficient apparatus yet designed 
for the method is that of Pulfrek, manufactured by 
Carl Zeiss, of Jena. This photo-theodolite, for both 
theodolite and camera are in one instrument, i 
ingeniously adapted to the work required of both 
instruments. The theodolite is so constructed that 
its line of sight is precisely at right angles to the plane 
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of the plate, thus holding the picture plane parailel 
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to the base when the telescope is pointed along the 
hase line as a theodolite; the instrument is equipped 
with an approximately 7}in. horizontal circle with 
a vernier reading to half minute and a 3}in. vertical 
circle reading to one minute. Ordinarily the camera 
is not equipped with a shutter, the lens cap being 
rernoved and replaced by hand. Any standard make 
of shutter, as the Thornton Pickard window 
blind shutter, can be attached. 


such 


a@ universal focus. A small close-fitting cap acts as 
a protection and can be used as a shutter. 

The back frame has been carefully ground and pre- 
sents a perfectly plain surface. It is so adjusted that 
it is precisely parallel to the vertical axis of rotation 
of the instrument. The circular holes have a decided 
advantage over the knife edges previously used, in 
that the differences of illumination cannot affect the 
position of the marks on the plate. 


geodetic survey and secondary points of control 
established throughout the area to be mapped. These 


| secondary points also serve as camera stations, or as 


the origin of a series of bases. 

The tertiary scheme of triangulation is made up of 
the camera stations, each one forming the control for 
a series of bases arranged to cover the views of the 
surrounding country. In choosing camera stations, 
a scheme of long and short-range views is preferable. 
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FIG. 2 


Ihe 
a clear idea of the instrument : 


following description of the illustration gives 


6. Camera De scription (Fig. 3). 
\.— Milled focussing wheel for telescope. 
B.—Milled clamp to fix the telescope in any desired 


position 

C.—Milled slow-motion screw to revolve the tele- 
scope through small intervals. 

N.—Magnetic needle controlled by a small stop. 


V.—Approximately a 3jin. vertical circle provided 
with two verniers A and B, equipped with microscopes. 
Each vernier gives readings direct to single minutes. 
(Graduations on the circle run from 0 deg. to 360 deg. 
A plane passing through the optical axis of the tele- 
scope and parallel to either of the mirrors will inter- 
sect the circle at 90 deg. and 270 deg. respectively. 

T.—Telescope equipped at the outer extremity 
with an adjustable eyepiece, containing two concen- 
tric circles in its focal plane, which may be clearly 
focussed to suit the eyes of the observer. These circles 
correspond to the cross hairs of a transit. At the other 
extremity of the telescope T and in the vertical axis 
of rotation there is a prism capable of diverting rays 
coming from a point in a plane at right angles to the 
optical axis of the telescope so that they pass along 
to the eye of the observer. The milled cylindrical 
projection shown immediately below the letter 
© provides a good grasping place to enable the 
operator to turn the telescope about its horizontal 
axis. The parallel mirrors fastened to each side of 
the prism serve to reflect the position of the bubble 
in the level tube just below it. 

M.—Micrometer screw having a pitch of one turn 
equal to 4 mm. of forward motion. The scale readings 
are made by means of a lens shown in the engraving 
just above the micrometer drum, and when divided 
into 20,000 give the length of the base in metres. The 
plate holder receiver is controlled by a lever. 

H.—An approximately 7}in. horizontal circle, 
graduated to half degrees, reading from 0 deg. and 
360 deg., and provided with two verniers I. and IT. 
which give readings to single minutes with the option 
of interpolating to half minutes. A small movable 
mirror down near the horizontal circle illuminates it. 

R.—A milled wheel, controlled by a winged nut 
and providing a means of raising or lowering the lens 
of the camera. 

5.—Shows a red pointer on one side of the objective 
of the camera. On the opposite side of O and almost 
across from the pointer, is a scale giving both positive 
and negative readings. When the optical axis of the 
lens produced passes through the centre of the plate 
in position the scale reading is zero. Now, if we place 
the arm bearing the mirror so that the reading on the 
vertical circle attached to it reads zero, a ray reflected 
from the mirror will pass through the lens and the 
upper circular hole of the frame. The purpose of this 
illuminating process is to light wp the plate behind 
the hole in the upper side, as in nearly every case the 
dark foreground of the picture comes in and thus that 
extremity of the principal line might not be so clearly 
shown. 

O.—-Objective lens of the camera. The objective 
lens of the photo-theodolite is an anastigmat Ortho 
Protar. The horizontal image angle is about 45 deg. 
Eight views complete the horizon. The camera has 


ARRANGEMENT OF SECONDARY TRIANGULATION FOR CONTROL 


A franv ground glass screen serves 


to protect the interior of the camera from dust, &c. 


contaming a 


It is removed and replaced by a specially made plate 
holder when ready to photograph. The tripods are 
of a heavy substantial type, built in two units. The 
upper part is a small metal tripod, the legs of which 
are clampable levelling provided with cap 
screws, which are fastened to the lower section of the 
The upper side has a 


screws 


tripod legs by a binding screw. 
cylindrical socket, into which the base of the head 
fits, and is clamped into position by the screw ring. 
A small circular level bubble serves to level the metal 
tripod before the head is clamped into position. The 
wooden legged tripods have a metal head and branch- 


The long-range view will give the general features of 
the topography, such as the course of stream vallevs 
and the direction of the ridges very clearly, but 
leaves their elevations poorly defined. The short- 
range views from stations scattered at critical points 
over the area covered by the larger view serve to give 
the topography in greater detail. With this system 
the atmospheric conditions will not cause delays to 
any great extent, since the short-range photographs 
can be taken on days that the longer ranges are 
impossible. 

As the carried the 
observations necessary to fix in position each station 
located and the position of all camera bases connected 


reconnaissance is forward, 
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FIG. 3—THE PHOTO-THEODOLITE 


ing legs to provide extra stability ; the legs are metal 
tipped, and are all provided with small projections to 
enable the instrument man to press them firmly into 
the ground. An extra tripod with a shifting head is 
supplied. The shifting head of this tripod is carried 
in a separate box, the others are equipped with a cone- 
shaped cover of wood and leather. 

7. Station Location.—Station location and recon- 
naissance is perhaps the most important of all the 
field duties. The choice of points of observation 
bears directly on the efficiency and economy of the 
survey, and is usually undertaken by the chief of the 
party. Under ordinary conditions, the primary 
scheme of triangulation would be completed by the 





the 


with the station, are made by reconnaissance 
officer, leaving for the camera party only such angle 
measurements as are directly connected with the 
photographs and the observations to 


determine the length of the bases. e 


micrometer 





Ireland are much more 
That step has been 


It may 


Tue winter train services in 
restricted than in previous years. 
necessary in order to reduce the cost of working. 
be remembered that the Great Southern asked its servants 
to join the directors and chief officers in a voluntary reduc- 
tion in their pay, but whilst a small minority agreed the 
invitation generally was rejected. 
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8-Million Gallon Covered Service | 


| sions of pumping plant and storage capacity became | 


Reservoir at Bushey Heath. 


WE were invited to inspect, on Saturday, the 17th 
inst., & new service reservoir which the Colne Valley 
Water Company is constructing at Bushey Heath. 
The building of this reservoir, which is to have an 
effective capacity of 8,000,000 gallons of water, has 
been rendered necessary by the quickly growing 
demands which are being made on the company’s 
resources. 

In this connection it may perhaps be of interest, 
before going on to describe the new structure, to glance 
briefly at the history of this water undertaking itself. 
The company owes its inception to a serious epidemic 
of typhoid fever which broke out in Bushey New Town 
in 1871. This outbreak was traced to the use in many 
cases of contaminated water derived from shallow 
surface wells, and a number of influential residents 
in the districts of Bushey, Stanmore and Harrow 
Weald banded themselves together with the object 
of forming a company to obtain and distribute in the 
neighbourhood pure water obtained from deep wells 
in the chalk. The Act authorising the carrying out 
of their proposals was obtained in 1873, and the areas 
to which the promoters undertook to give supplies 


| to the fact that Wembley Exhibition comes within 
the company’s area of supply. 
To meet the increasing demand for water, exten- 


necessary from time to time. A second service reser- 
voir had to be built at Bushey Heath and, at the 
present time, and until the new reservoir is completed, 
the covered storage reservoir capacity is 6} million 
gallons. The pumping station at Bushey now con- 
tains four “‘ Woolf compound condensing rotative 
beam engines with plunger and bucket pumps, each 
unit being capable of dealing with approximately 
two million gallons of water per twenty-four hours. 
These engines are supplied with steam from four 
Lancashire boilers which are furnished with super- 
heaters. In eddition, there are three Diesel pumping 
sets, each of about 250 brake horse-power capacity. 
At another pumping station, at Eastbury, there are 
two * Woolf” compound condensing rotative beam 
engines and two Uniflow pumping engines, which are 
also fed by Lancashire boilers. A new Diesel plant 
of 250 brake horse-power is about to be installed at 
this station. A new pumping station at Berry-grove, 
which was authorised under the Colne Valley Water 
Act of 1922, now contains one Diesel engine driving 
a centrifugal pump and a duplicate pump will be 
installed in due course. The water to be stored in 


| the reservoirs will be sent from these works at Bushey, 


were Bushey, Pinner, Stanmore, Edgware, Kings-| Eastbury and Berry-grove, and the average lift, 


bury, Aldenham, Elstree, parts of Harrow-on-the- | 


Hill, and Henden, and adjacent districts in the coun- 
ties of Hertford and Middlesex. 

The powers conferred by the original Act enabled 
the company to sink wells and construct pumping 


including the lift from the wells, will be about 550ft. 
The whole of the company’s supply is derived from 
deep wells in the chalk, and the water is softened by 
Dr. Clark’s lime process to approximately 10 deg. 
It is interesting to note that one of the original 
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| crete 12in. thick with a span of 12ft. 11 4in., have rises of 
2ft. 6in. Their top surfaces are rendered with cement 
mortar to ensure their water-tightness, and over the 
tops of them will be laid earth to the depth of approxi 
| mately 2ft. In order to drain away any rain water 
which may percolate through this covering, drain 
pipes are to be laid in the troughs between the arches. 
The floor of the reservoir has a fall of lft. 6in. from 
corner to corner, a sump with a washout pipe and 
drain being provided at a lower corner. The troughs 
in the covering arches are formed with a fall of 6in. 
from the centre in both directions, and drop pipes 
are arranged immediately outside the walls of the 
reservoirs to carry the water down to the drain which 
leads to a drainage sump which, in turn, is connected 
by piping with a pond in a wood some little distance 
from the reservoir. Soil will be banked up outside 
each of the four walls of the reservoir, as well as on 
the top, so that the entire, reservoir will be eventually 
enclosed in soil which will be sown with grass. \\; 
understand that, in the walls and floor and roof of 
the reservoir some 15,000 tons of concrete have been 
used and that the number of bricks in the linings, 
piers, and jack arches is approximately one million 
Vent holes are formed in the roof at each end and in 
the centre of each row of covering arches, and these 
vent holes will furnished with metallic 
some of which are already in place. 

The present position of the work is that all the f 
walls are completed to their full height, as are also 
the piers and jack arches, and that of the covering 
arches only one section, out of seventeen, remains 
to be put in. The deposition of soil has been begun 
along one side of the reservoir. We understand that 
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and seftening works at Bushey, to build a storage 
reservoir at Bushey Heath, and to lay the necessary 
distributing mains. These works were carried out 
under the superintendence of the late Mr. J. F. La 
Trobe Bateman, F.R.S. Under an Act obtained in 
1885 the company acquired the undertaking of the 
Harrow Waterworks Company, and wes also given 
authority to supply the parish of Ruislip and part of 
the parish of Watford south of the river Colne, and 
to the east of the parish of Bushey, as well as parts 
of the parishes of Shenley and Ridge, while, under the 
Central Middlesex Water Act of 1894 the present 
parish of Wembley and part of the parish of North- 
holt were added to the company’s limits of supply. 
For some years after it started operations the demand 
for water was on a comparatively small scale. Thus, 
in 1880-—forty-five years ago—the population sup- 
plied was only about 9000 and the average daily con- 
sumption was about 239.000 gallons, which, it 
interesting to note, is between 26 and 27 gallons per 
head per day. years leter, when the Harrow 
undertaking had become merged in the company, @ 
population of 24,000 persons was supplied, and the 
daily consumption had beeome 797,000 gallons, or 
over 33 gallons per head per day. By the beginning 
of the present century the populetion had increased 
to 55,000, in 1920 it was 116,000, and at the present 
time the actual resident population is said to be over 
150,000, while the erea covered is 80 square miles 
and some 350 miles of mains are in service. The 
average daily supply during the first half of the present 
year was nearly six million gallons, while the maximum 
supply on any one day reached 8} million gallons. 
The very considerable increase of recent times is due 


1s 


Six 





of the company, Mr. Charles Edward 
Keyser—the only member of the original directorate 
now associated with the undertaking—is now its 
chairman, and in that capacity he received the guests 
invited to the inspection, and, incidentally, cut the 
first sod of the new 8,000,000-gallon reservoir in 
July, 1923. 

The new reservoir is being built on a site which is 
closely adjacent to the first two service reservoirs 
at Bushey Heath. It is rectangular in plan and 
measures externally 296ft. by 276ft., the internal 
measurements being 276ft. by 256ft. It is built 
partly in excavation and partly above the ground 
level, the walls being of mass concrete varying in 
thickness from l0ft. at the base to 3ft. at the top. 
Both the internal and external faces are battered, 
the latter, of course, to a greater degree than the 
former. The walls are faced internally with South- 
water pressed bricks set in cemerft mortar. At 
intervals apart of 45ft. in two of the walls and of 46ft. 
apart in the other two, there are bitumen-filled 
expansion joints, of the form shown in the enlarged 
scale drawing at the right-hand side of the accompany- 
ing line engraving. These joints, as will be observed, 
are taken up nearly to the full height of the wall. 

The roof, which is composed of concrete arches, 
is supported on brick piers, 2ft. 3in. square above 
their bases, set at 15ft. 5}in. apart from centre to centre 
in one direction and 15ft. 24in. from centre to centre in 
the other directions. The rows of piers are connected 


founders 


at their tops in one direction by means of jack arches, 
and the covering arches constituting the roof spfing 
from the tops of the parallel walls formed by these 
jack arches. 


The covering arches, which are of con- 


it is expected that the structure will be completed 
and be available for service early in the New Yea: 
There are eventually to be a flight of stone steps to 
give access to the roof, but their construction has not 
yet been begun. 

For the building of the reservoir an Insley concret« 
conveyor is being used. The height of the concret« 
lift is 180ft. from the base, while the height of the 
mast supporting the jib is 120ft., the length of the jib 
itself being 90ft. 

The depth of water from the top water level, which 
will be 515ft. O.D., is to be 20ft. 6in. Provision has 
been made for four pumping inlet mains with diameters 
varying from 2lin. to 27in., and for a like number of 
outlet mains of similar diameter, the water being 
drawn off through floating arms in the ordinary way. 
To afford extra pressure to the high parts of the dis 
trict a stand pipe, the top of which reaches to an 
elevation of 540ft. O.D., has been erected close beside 
the reservoir. At the north corner of the reservoit 
a small house has been built to contain a depth 
recorder and also to form a cover over a spiral stone 
stairway leading to the interior of the reservoir. 
Should it become necessary at any time to clean out 
the reservoir the water can be drawn off through the 
sump and drain pipes to the pond referred to above 
as being used for getting rid of the rain water from the 


| roof. 


| 





Simultaneously with the building of the reservoir 
the company is laying across country from its East- 
bury pumping station one pumping main 24in. in 
diameter, and one supply main 16in. in diameter 
the combined length of the two mains being nearly 
34 miles—to connect up with the reservoir.. 
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lhe contractors for the constructional works are 
Villiam Moss and Sons, of Loughborough, Leicester- 

ire, and they are making an excellent job of them. 
lhe brickwork especially appeared to us to be of a 
very high standard. The cast iron pipes in the mains, 
inlets and outlets have been supplied by the Stanton 
lronworks Company, Ltd., near Nottingham, and the 
valves by Glenfield and Kennedy, Ltd., of Kilmar- 
nock. The work of pipe laying is being done by John 
Cochrane and Sons, Ltd., of Westminster. We may 

d that the company’s engineers are Messrs. John 
Tavior and Sons, of Caxton House, Westminster, 
the partner responsible for the company’s engineering 
works being Mr. E. Brough Taylor, M. Inst. C.E. 
Our thanks are due to the firm for helpful aid in the 
preparation of this article and for permission to repro- 
duce the drawing which accompanies it. We are also 
indebted to the company’s able general manager and 
secretary, Mr. C. 
photographs from which the engravings given on 
page 464 have heen prepared. 








Commercial Vehicle Show. 


No, I 


The 


STEAM-DRIVEN wagons’ and tractors, as well 


electric vehicles, are exhibited, in addition to motor 


transport, at the Seventh International Commercial 
Motor Transport Exhibition, which was opened at 
Olympia on October 29th. The Exhibition is organ- 
ised by the Society of Motor Manufatturers and 
Traders, and will remain open until November 7th. 
As all other elements of any vehicle may be regarded 
as subservient to those finally overcoming the tractive 
resistance, the extended use of pneumatic and semi 
pneumatic tires, even on heavy types, et once com 
mands attention ; 
features of the Show. A typical exhibit of interest 
this field which will be described is a rapidly- 
detachable tire and wheel-rim, the latter deriving 
a measure of its rigidity from the air pressure within 
the tire tube. The trend towards the general applica- 


it 


tion of the pneumatic tire to commercial vehicles 
ray be traced to the strides made in recent years 
by the char-&banc, in which the comfort of passen- 


vers, Who may be seated for hours at a time, is a first 
Pneumatic tires having proved their 
for withstanding - heavy 
it is only natural that their use should be 
extended wherever possible to goods carrying and 
municipal vehicles, with the object of reducing the 
and tear on minimising vibration 
ind its destructive influence on buildings and sub- 


consideration 


capacity and prolonged 


Stresses, 


Weal roads and 
terranean structures as well as on the vehicles them 
There is, 
for making every possible use of the pneumatic tire : 
its effect, undoubtedly, will react 
favourably, if only slightly, on public opinion regard 
road transport generally. In this 
it is a pity that the commercial vehicle has not caught 
up with the private motor carriage in the matter of 
silent running ; happily, this problem is now receiving 
more serious attention than hitherto. The beneficial 
effect of the pneumatic tire may be considered cumu- 
lative, for in addition to its inherent influence, it also 
makes possible considerable reductions in chassis 
weight. 

Although at present there is no tendency for the 
weight /horse-power ratio of power units to be reduced, 
developments in this direction may be expected to 
follow the general adoption of pneumatic tires. Weight 
has always been a characteristic of commercial motor 


elves too, a sound psychological reason 


cushioning 


ane 


ing connection 


vehicle power units, but is not always a guarantee of | 


robust construction and durability ; and, with the 
new tires and better roads, lighter engines should be 
possible. 

There is a marked tendency for metal to be used 
more freely in body work owing not so much to quan- 
tity production as to the fact that—more generally 
than in private automobile practice—a special type 
of body requires a special chassis. With chassis and 
body thus closely allied, it is only natural that metal, 
heing essential for one element, should figure pro- 
minently in the other. While the “ general purpose” 
types of chassis, each adaptable for most kinds of 
bodies, are still well represented, “single purpose ”’ 
models are numerous ; there is also a marked tendency 
to differentiate between chassis designs for passenger 
work and those for goods carrying, on the grounds 
that each has to meet its own specific conditions. 
Whether this divergence, which appears to be based 
mainly on speed requirements, will continue, or 
whether the requirements of the passenger and goods 
chassis will ultimately converge again, is an open 
question. Improved facilities for the entry and 
ilighting of passengers and greater safety, the latter 
attributed to a lower centre of gravity, are the prin- 
cipal advantages put forward for numerous chassis 
with extra low frames which make their tirst appear- 
ance at Olympia. Mechanical methods for discharg- 
ing loads in bulk appear to be in increasing demand. 

Regarding parts embodying adjustable features or 
subject to wearing stresses, there is every evidence 
that designers recognise the vital importance of 
accessibility in the commercial vehicle which, more 
generally than the private car, has to be maintained 
in running trim by those responsible for its operation. 


as 


and, indeed, is one of the principal | 


Buyers of commercial transport are not influenced 
by appearances of clean outline obtained at the ex- 
pense of accessibility : practical utility is their first 
consideration. 


WHEELS. 

Several examples of the “ Esco’ Simplex wheels 
| are exhibited by the Electric Steel Castings Company, 
of Sheffield. This wheel—Fig. 1—embodies ingenious 
features which have been specially contrived to meet 
|}the natural and growing demand for simplified 
methods of manipulating the giant pneumatic tires 
now in vogue. It is applicable to both the heaviest 
and the lightest types of vehicles using pneumatic 
| tires, and its principle can be adapted to meet the 
The wheel 





d 
e. Aluminium Packing Ring 


a. Wheel-centre casting. or ““Speder Spring Studs 
b. Aim divided in Plane of Rotation 
C. Security Pin f 


g. Brake Drum 


Bolts 
a 

Tee Enomcer” 
SIMPLEX WHEEL 


FIG.1-THE “ESCO” 


each of which embodies at its extremity grooves 
registering with teeth on the rim halves, thus forming 
| a bayonet locking device. The rim being divided in 
the manner described and each half being a separate 
unit detachable from the “spider,” it is a simple 
matter to place the rims in position, surrounded by 
the tire, before mounting them on the wheel. Tire 
and rim halves, the latter held together by temporary 
clamps, are lifted into their approximate position on 
the wheel and are then turned slightly until the rim 
Three security 


teeth register with the spoke grooves. 
pins are then inserted, and the tire is ready for infla- 
tion. The pressure of the air in the tire forces the 
faces of the rim teeth hard up against the surfaces of 
| the spoke grooves, thereby ensuring a perfect lock. 
The clamps can then be removed. In the event of the 
tire being deflated the lock is still firmly held by the 
security pins. The wheel is removed by reversing 
| the mounting process. The makers inform us that, 
according to the size of wheels employed, a set of 
this type shows a weight saving of from 200 Ib. to 





vehicles, and their current practice in this connection, 
therefore, is of considerable interest. The braking 
stresses on the front wheels are taken by a pressed 
steel axle of I section, suitably proportioned and 
reinforced by webs, as shown in the front view of the 
Fig. 3. The front wheel brake drums are 
18in. diameter, and the internal expanding shoes 
are controlled by a steel cable, the adjustment of 
which is either automatic or by wire clamps. The 
pedal by which the front brakes are actuated also 
controls a similar brake on the transmission shaft, 
the drum diameter of which is 13}in., whilst 16in. 
brake drums are mounted on the rear wheels. The 
last-named brakes are operated by a hand lever on 
the driver's left. 

The forced feed lubrication system includes a 
patented cylindrical valve which automatically regu- 
lates the oil supply according to the engine speed. 
It is operated in conjunction with the accelerator 
pedal. An automatic release valve prevents excessive 
lubrication from any cause. Helical distribution 
gears drive the cam shaft, magneto, water pump and 
dynamo. The valves are side by side, inlet and 
exhaust being of equal dimensions and interchange- 
able. 

The weight of the chassis is 1 ton 18} cwt., and a 
useful load of 2}-3 tons, or eighteen to twenty-six 


chassis 

















FIG. 3—LANCIA CHASSIS, FRONT VIEW 
passengers, can be carried. The height of the chassis 
from the ground, when carrying its maximum load, 
is 26in., and when stripped 29in. 

The four cylinders are cast en bloc, the detachable 
head element being held down by twenty-one studs 
and nuts. The engine develops 35 brake horse-power 
at 1200 revolutions per minute, and 70 brake horse 
power at 2200 revolutions per minute. Cylinder 
dimensions are: bore, 110 mm.; stroke, 130 mim. 
On top gear the speed range is from 4 to 40 miles per 
hour. The final drive is by bevel. 

W AGLONS 


‘SENTINEL STEAM 


No alterations in the general design of the * 
Sentinel ’’ have been made since its introduction in 


Super 


1923, but a few detail improvements are standardised 
in the latest 


models. For example, the brake hand 
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FIG. 2—NEW TYPE OF LANCIA 35 


600 Ib. over solid tired wheels. An idea of the utility 
of the arrangement may be gauged from the fact that 
tires can be as readily mounted or removed whether 
they are in the deflated state or not. 

Lancia “ Pentatota *’ CHASSIS. 

A study of the Lancia chassis, in conjunction with 
the numerous types of bodies shown by the Curtis 
Automobile Company, Ltd., and by four representative 
coachbuilding firms, shows that designers have 
succeeded in standardising one chassis, meeting all 
the essential requirements for open and closed 
coaches, omnibuses (with ejther front or rear entrance), 
ambulances, delivery vans, and lorries. The first 
35 horse-power Lancia commercial chassis was intro- 
duced twelve years ago, and the present model— 
see Fig. 2—of the same horse-power, embodies various 
developments and refinements which have suggested 
themselves in the interim. The makers were among 








H.P. COMMERCIAL VEHICLE CHASSIS 


wheel has been increased in size; the flow between 
the pump and feed-water heater and between the 
latter and the boiler is improved by pipes of larger 
bore ; and the funnel has been improved by placing 
the damper at the top instead of in the base, and 
shaping the lining in the form of a Venturi tube 
Chain drive, instead of belt, now used for the 
dynamos on all “ Sentinel” wagons equipped with 
electric lighting. 


Is 


: 
A.E.C., CovERED-TOP OMNIBUS CHAssiIs. 

Oinnibuses vf the double-decked covered-top types 
are, in the provinces, establishing their superiority 
over uncovered types in point of earning capacity 
in unseasonable weather, and in big cities they can do 
much to alleviate public discomfort during the ** rush"* 
hours. The Associated Equipment Company, Ltd. — 
has standardised a new chassis, known as the A.E.C. 
** Ramillies,”’ in two forms, one of which, with forward 


the first to apply four-wheel brakes to commercial | driving position, dropped frame extensions at the 
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ar, and worm drive below the rear axle, is designed 
the requirements of provincial omnibus 

rvices for double-decked covered vehicles. The 
purpose of the dropped cross-member and bolted-on 
ame extension at the rear of the chassis is to permit 
ow entrance. The maximum depth of the pressed 
eel frame channels is 9in. ; and these channels have 

light taper towards the end from which the exten- 
ons project. 

(An improved method of three-point engine mount- 
inu is designed to relieve the crank case of stresses 
n the event of any considerable frame torsion occur- 
ring. The front of the engine is carried by a spherical 
t at the middle of the cross frame member, and 


meet 


t the rear two bolts with seatings of spherical type 
These rear bolts are extended through the 


used. 
ackets and carry compression springs each capable 
of resisting 700 Ib. pressure. 
The 
ommercial motor vehicles, 


gear-box, in conformity with usual practice 


is some distance behind 


me 


ping and restarting; to meet this condition a vehicle 
capable of rapid acceleration and in which power can 
be conserved conveniently by stoppimg the motor 
The “ Garrett ” 
C-type 2-ton electric vehicle chassis, Fig. 5, which meets 
these requirements, embodies also, in addition to the 
steering wheel and gear of orthodox pattern, an 
auxiliary control whereby the vehicle can be steered 
from the pavement. One man single-handed should 
therefore be able to effect delivery work at a more 
economical rate than two men on a vehicle of the 
same capacity not fitted with such a form of control. 
The controlling gear provides eight forward speeds 
and one reverse, and is returned to neutral automatic- 
ally whenever the brakes are applied. The power unit 
is a “* Bull” motor, rated at 9 horse-power and cap- 
able of maintaining a speed of 12 miles per hour on 
level roads. Between 30 and 40 miles can be covered 
The overall length of the 
and the wheel base 10ft. 5in. 


while at rest is correct in principle. 


on one battery charge. 
vehicle is 16ft., 














FIG. 4 “RAMILLIES”’ 


the engme ; and the change speed control mechanism 
typical of the attention given to the standardisation 
of units throughout the chassis. Between the selector 
forks of the gear-box and the driver's operating lever, 
the comprising 
sliding and rocking shafts and ball joints, is arranged 
so that in the other form im which the 
supplied for lorry with the drive 
instead of in front of the engine—-the only modifica- 
tion required in the control gear is alteration of the 
length of shaft. Four forward speeds are pro- 
The front end of the gear-box is carried by a 
trunnion bracket The 
drive between the clutch and gear-box is effected by 
spline shaft and flexible coupling, and thence by 3}in. 
tubular propeller shaft to a worm below the axle. 
Internal elutch spring adjustment is facilitated by 
large hand holes inthe cone. A 10in. diameter clutch- 
stop of fabric dise type is provided. 
see page 458 and Fig. 4 


intermediary mechanism, combined 
chassis is 


service behind 


one 
vided 


hung from a cross member. 


The chassis weighing 3 tons 





MOTOR OMNIBUS CHASSIS ASSOCIATED EQUIPMENT COMPANY, 





LTD. 


The ** Garrett electric trolley-omnibus, 
which was described in detail in THe ENGINEER re- 
cently—see our issue of August 21st last—can also be 
seen at Olympia, as well as the latest ‘‘ Garrett ”’ 


undertype steam wagon. 


O-type 


CROSS-COUNTRY TRANSPORT. 
The 


haulage where 


Crossley-Kegresse lorry is designed for heavy 
are non-existent ; the 
driver can leave the road at will and take the machine 
country without making any adjustment or 
alteration. This characteristic, and the fact that 
the vehicle belongs to a class which has demonstrated 
its capabilities for travelling over ditches, ploughed 
fields, banks, mud and marsh, 
should make it of great service in conditions in which 
horses and other draught animals are the only alterna- 
tive method of transport, if any, and it should prove 
of particular value in opening up undeveloped land, 
for transporting supplies and materials required in 


roads bad or 


aCTORS 
sand, 


snow, steep 


tra ssmitted by them to the track bands and thence 
through the bands to the earth. Each bogie is pro- 
vided with a pair of semi-elliptic springs arranged 
respectively above and below its centre. The function 
of the forward pair of pulleys, which are of approxi- 
mately the same overall dimensions as the driving 
pair, is entirely directional. On these wheels only 
the flat portion of the track bands is normally engaged, 
there being no complement of the V portion, which 
latter, however, resists any lateral component tending 
to displace the band. 

A vehicle of this type naturally requires supple- 
mentary gear ratios to those required on ordinary 
road transport. are pro- 
vided ; one, embodied in the usual mid-frame position, 
provides four speeds forward and a reverse ; and the 
other, known as the Kegresse gear-box, is incorporated 
with the rear axle. Nickel gears used in 
the main gear-box, and the shafts run in ball bearings. 
The Kegresse gear-box provides two speeds, so that, 
in all, the vehicle has eight forward speeds. The 
following tabulation of the total reductions obtainable 
is prepared from information supplied by the makers : 


Two gear-boxes, therefore, 


steel are 


Total reductions with 
Four-speed main 
gear-box. Low Kegress« 


gear engaged 


High Kegresse 
gear engaged 


First gear . 39.60 to I 187.54 to 1 
Second gear ; 23.93 to 1 113.31 to 1 
Third gear 13.70 to 1 64.87 l 
Top gear .. . 7.27 tol 34.43 to | 


For use on soft ground a special differential locking 
device is fitted, and there is also a special brake attach- 
ment whereby either both track bands can 
operated on to assist steering or braking. Facilities 
are provided for tightening the track bands, when- 
and they be easily 
Aluminium expanding shoe brakes, Ferodo-lined, are 
employed on the front and rear hub drums, and are 
operated by pedal and hand lever respectively. A 
contracting brake, operated by the hand 
employed on the transmission shaft. The front 
is a special steel stamping of H section between the 


ever necessary, can remov\ ed. 


lever, is 


axle 


road springs, and round section from the spring seat 
to the Roller bearing hubs and box-type 
swivel jaws are used; the bearings for the latter are 
long and are provided with ball thrusts. 

The frame is constructed of high 
steel channels and has five cross-members with angle 
Central draw shackles are provided at 
front and rear. The wheel base is roughly 1lft. 2in., 
and the track 4ft. llin. The petrol supply takes 
place by gravity from a tank fitted on the dash, which 
holds 15 gallons. 

The engine, clutch, and four-speed gear-box are 
identical with those fitted as standard on the 25/30 
lorry. The engine has four vertical 
cylinders, the dimensions of which are :—Bore, 101 
stroke, 140 mm. ; and capacity, 4536 c.c. ; it 


swivels. 


chassis tensile 


tie channels. 


horse-power 


mm. ; 








FIG. 5—2-TON ELECTRIC CHASSIS--GARRETT 


7} ewt., will carry a body accommodating 50 passen- 
The power unit is an A.E.C. “ 5-type ” model, 
giving 45 brake horse-power at 1000 revolutions per 
minute. It has four cylinders cast in pairs, side valves, 
and three-point adjustable chain drive for the cam 
shaft and magneto. Aluminium alloy pistons are 
used ; they carry four rings, the lowest acting as an 
oil seraper. The dimensions are :—Bore, 120 mm. ; 
stroke, 150 mm. ; the wheel base is 15ft. 94in., which 
allows a body length of 20ft.; and the track is 6ft. 
ljin. Pneumatic tires can be used. 


Zers. 


Evecrric Lorry. 

Developments possible in the field of electric power 
in the future may do much to extend the demand for 
electric vehicles. Door-to-door work and numerous 
traffic delays in the streets necessitate frequent stop- 








FIG. 6—25/30 H.P. CROSSLEY CHASSIS WITH KEGRESSE ATTACHMENT 


the construction of roads, railways, and other works. 

The front portion of the chassis is virtually the 
standard 25/30 horse-power 30 ewt. lorry of Crossley 
make, and the vehicle is driven exactly as a lorry, 
there being only two additional control levers—for 
the Kegresse gear-box and differential respectively. 
Each track band—Fig. 6—combines the features 
of a flat belt and a tongued V belt. The flat element 
is superimposed on the V, so that im cross section 
through one of the tongues the belt is of T shape with 
the upright portion tapering from root to crown. 
The bands, constructed of rubber and canvas vul- 
canised, are driven by the rearmost pair of pulleys, 
which, of course, are of complementary section. The 
sole purpose of the rear axle and its pulleys is to drive 
the track bands, the weight of the vehicle being nor- 
mally taken by a pair of eight-wheeled bogies and 


develops 30 horse-power at 1000 revolutions per 
minute. The cylinders are cast in pairs, and the 
heads are detachable. The valves are enclosed. The 


connecting-rods are of H section, the separate big- 
end bearings being lined with white metal, and the 
small ends bronze-bushed. The crank shaft is carried 
in five bearings, and the pistons and connecting-rods 
are accessible, and can withdrawn from below. 
The high tension magneto has a flexible drive and 
minute adjustment for timing and provision is made 
for distributor ignition, if required, in addition tothe 
magneto. 

The pressure lubrication system embodies in the 
sump two pumps driven by spiral gearing ; one supplies 
the bearings while the other collects and returns the 
oil to the reservoir, which is a separate compartment 
of the sump. The sump is removable to provide access 


be 



































to the bearings. A relief valve is included in the system 
to prevent over-lubrication. 

The clutch is of the inverted cone type, Ferodo- 
lined, with spring-loaded stop. Between the clutch 
and the main gear-box a fabric double flexible coup- 
ling is provided. The clutch pedal is adjustable for 
the driver’s convenience. 


SUXTY-SEATER “ Bristou ’> OMNIBUS CHASSIS. 

One of the most interesting of the low-framed 
chassis designed solely for heavy passenger service is 
the latest product of the Bristol Tramways and 
Carriage Company, Ltd. Intended for a double- 
deck body accommodating sixty passengers, this 
model, nominally rated at 50 horse-power, embodies 
several engineering features designed to secure for 
the passengers the utmost comfort and safety. 


The chassis—Fig. 7—complete weighs 3 tons ; the 
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body ; incorporated with them are special rubber 
cushions for reducing noise and absorbing shocks. 
There are eight of these brackets and, in addition, six 
other compression cushions on top of the spring 
brackets. Another feature designed to reduce noise 
is that the engine cowling is attached to the body 
instead of to the chassis, the radiator being designed 
to permit relative motion between itself and the 
cowling. 

Four-point suspension is provided for the engine 
and the two forward fixing bolts carry stout compres- 
sion springs. The Treasury rating of the four-cylinder 
monobloc power unit is 36-15 horse-power. The bore 
is 4jin. and the stroke 6in. The pistons and con- 
necting-rods are of aluminium alloy and duralumin 
respectively. Straight passages are the keynote of 
the lubrication system; oil is supplied by a sub- 
merged gear pump to a large main duct, whence it is 
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FIG. 7—-CHASSIS OF 
wheel base is 16ft. and the overall width (at rear 
wheels) with twin pneumatic tires is 7ft. 44in. A close 


examination of its construction and a consideration 
of its dimensions and capacity shows that the weight 
is moderate and the strength/weight ratio high. The 
longitudinal frame channels, of */,,in. Vickers nickel 
steel, are 3in. wide and have a maximum depth of 
10in.; they are horizontal and provide a frame level 
of 2ft. lin., from the front to a point a few feet in 
wivance of the rear axle, at which they are arched to 
a maximum height of approximately 3ft., dropping, 
behind the axle, to a level of lit. 9in.; this lower level 
at the rear is intended to facilitate entrance. The 
transverse frame members are of pressed steel, front 
and and at intermediate points 5jin. 
diameter tubes are employed ; these tubes are pressed 
hydraulically into steel sockets incorporating brackets 
which bolted to the frame. The width of the 
frame over the main length of the chassis is 3ft. 3}in.; 
forward of the first tubular cross member it sweeps 
inwards to 2ft. 8in. at the engine. The width of the 
extreme front member, however, is slightly 
more than 5ft.; this member is extended beyond. the 


rear, three 


are 


cross 


60-SEATER OMNIBUS BRISTOL 


distributed to the main and cam shaft bearings and 
to the timing gear. An unusual feature is the mount- 
ing of the Simms magneto and Smith dynamo with 
their armatures vertical. Both these units and the 
fan are carried on the same bracket in front of the 
engine, the bracket being capable of lateral movement 
to obtain adjustment of the silent timing chain. 

The thermo-syphon cooling system employs 12 
gallons of water ; the pipe bores are all 3}in. 

From a single-plate clutch the drive taken 
through a Hardy coupling to a four-speed gear-box 
and thence by a 3in. shaft to the final worm drive 
below the axle. A straight-line drive from engine to 
worm has, of necessitated the engine and 
gear-box being set at an angle with the horizontal, 
but the inclination appears to be much less than 
in many other chassis with underslung worm drives. 


Is 


course, 


ALBION THIRTY-SEATER OMNIBUS. 


A new range of passenger vehicles is introduced 
by the Albion Motor Car Company, Ltd., and includes 
a low-framed thirty-seater single-deck omnibus 
Fig. 8—on a 16ft. wheel base. The chassis frame of 














FIG. 8—30 - SEATER 


longitudinal members in order to provide substantial 
forward support for the body. 

A feature of numerous “ Bristol ’’ chassis, hitherto, 
has been the provision of a special form of mounting 
for the rear springs, whereby the latter adjust them- 
selves automatically to the conditions of changing 
load. In the present vehicle this special method of 

pringing is applied to both the front and rear wheels. 

The front end of each spring is held by a link, the 
pivet of which is the most forward component of a 
special cam-shaped bracket. The load is transuutted 
to the spring through this bracket, which, by reason 
of its speciai form, acts on the spring in such a manner 
us to shorten its effective length progressively as the 
Joad increases. 

At the forward two 


and rear extremities and at 


intermediate points on each side frame member of 
the 


chassis there are brackets for supporting the 





OMNIBUS— ALBION 


this vehicle is well-proportioned. From the front 
the longitudinal channels have a gradual slope down- 
wards to a point slightly behind the gear-box, after 
which they reach their maximum depth and maintain 
a horizontal level of 2ft. to a point in front of the rear 
axle above which they are arched ; finally they drop 
to a level of 18in. to facilitate entrance at the rear. 
The four cylinders of the 30-60 horse-power engine 
form a single monobloc casting ; the heads only are 
east in pairs. Three-point engine mounting is 
employed and the engine aud four-speed gear-box 
are both slightly inclined to provide almost a straight- 
line drive from crank shaft to the rear axle, where the 
final drive is effected by worm (David Brown) below. 
The central bearing of the three-bearing crank’ shaft 
is of larger area than the end bearings, to provide 
against greater wearing stresses. The pistons are of 
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Accessibility has received very careful considera 
tion. All the engine auxiliaries are independent |, 
detachable, and the magneto and dynamo are held |), 
straps to facilitate removal. The clutch can be take, 
out without disturbing the engine or the gear-bv 
and the gear-box can be dropped from its four-point 
mounting without disturbing the body. The pet 
tank is carried alongside the frame and is held rigid 
by two brackets projecting from the main longitudi: 
channel. An interesting feature of the body is t 
compact storage space for the spare wheel, forward 
and flush with the side ; it does not interfere with t 
driver’s entry on the same side. The change sper 
and brake levers are also on the right of the driyer 








The Design and Construction of 


| Electric Cranes. 


A PAPER on the Maintenance «| 
| Electric Overhead Travelling Cranes *’ was read by \ 
Daniel Adamson, M.I. Mech. E., before the Manchest.) 
Association of Engineers on Friday, 23rd inst. The aut! 
said that such cranes could be divided into about 


“ Construction and 


tl 

classes, namely, power-house cranes, cranes for mac} 

shops and factories, and cranes for steel works. He s 

that the question often arose as to whether plate w: 
or lattice webs should be used for the structure. Tho | 

girder with double plate webs was well suited for resist 

both the usual vertical and also the horizontal loads wh 
come into action at the stopping and starting of the cra 

The advantages of lattice girders were first, that for sit 

tions exposed to the weather and consequent corrosi 
of the parts, the girders were open for inspection and | 
painting ; and, secondly, that the open type of construct 

offered less resistance to wind pressure. 

The virtue of lightness claimed for lattice girders w 
often more apparent than real for two reasons :—(1) ‘I 
upper flange must be made sufficiently substantial to car 
the wheel load of the crab between the points of suppx 
of the diagonal and auxiliary 
lateral stability must be ensured by the use 
rigger girders. The first condition 
flanges than would be necessary with plate webs, and t! 


member connections ; a! 


» 


ote 


involved heavier t 


second was objectionable because the deflection of t! 
main girder under full load was not accompanied by 
corresponding defle« tion of the girder, and 
the relationship of the two was distorted. 
The author referred to the method of 
the girders to the end carriages, and mentioned that cran 
which he had built thirty years ago had gusset plates t 
reduce the tendency to cross-winding of the crane stru 
ture travelling along the gantry to 
adhesion of greasy rails, or to the load being carried at or 
end of the This made effecti 
cover plate over the joint between the end of the gircde 


outrigger 


attachment 


when owing varvil 


crane. arrangement an 


and the side of the carriage, and ensured that the connect 
ing bolts were in shear, and therefore less liable to failur 
than when used 
the previous practice by crane makers. 

On the subject of wheels and axles Mr. Adamson sau! 
that the usual for travellin 
wheels was to adopt rolied steel tires on cast iron centre 
with machine-cut of steel bolted to centres, i 
preference to keying spur wheels on to the axles. He pr 
ferred revolving axles bearings rather 
than fixed axles. For crab sides double steel plates wit! 
the bearings riveted them were advocated, a 
insuring correct original alignment and permanence fo 
the position of the bearings. 

For some years past, the author said, wire ropes ha: 
entirely superseded chains for the hoisting motions, but 
designers sometimes presumed too much upon the flex 
bility of the wire rope, with the result that too many “falls, 
as well as pulleys and barrels too small in diameter had 
been adopted. Except for the very heaviest cranes fou 
 falls,”’ in which each rope carried one-quarter of the ful 
load, were as many as should be used. The attachment 
of the rope ends to the barrel should be such that even it 
all the rope be wound off the barrel the attachment woul: 
be strong enough to carry the load that would come upor 
it. The diameter of the drum should be not less than si) 
or seven circumferences of the rope, and the bottom bloc! 
pulleys should be two circumferences greater than that 

The strength of gearing was usually calculated upo: 
what is known as the Lewis formula, which is based upot 
the strength of each tooth being considered as a cantilever 
and the confidence which this formula had enjoyed was 
sufficient proof of its reliability at low speeds; but, Mr 
Adamson said, its originator had latterly expressed som: 
doubt as to the correctness of his factors for reducing the 
load as the speed was increased, and was at present engaged 
on experiments in America to ascertain the effect of in 
accuracy upon the additional load imposed when running 
at high speeds. 

Mr. Adamson then went on to say that the 
ments that had taken place in brakes during recent year= 
tended in the direction of improved durability by th« 
adoption of larger bearing surfaces and the use of mor 
durable material for linings. When calculating the braking 
effort he recommended an allowance of 6 per cent. loss 
in spin gear reduction and 15 per cent. for barrel rope and 
bottom block. Longitudinal travelling motions on the 
earlier cranes were quite satisfactory without brakes, 
but now a foot brake or its equivalent must be provided 
to be worked by the operator on cage-controlled cranes, ot 
an electrically operated brake to work automatically when 
the crane is controlled from the fluor. Similarly with th« 
hoisting motion, it was only thought necessary to provide 
a comparatively simple brake, but as loads and speeds 
increased, the electric brake had to bé enlarged, and more 
recently it had bsen necessary to devise means by which 
heavy or light loads could be hoisted or lowered delicately 
and with confidence. 

The author then proceeded to discuss the power equip 
ment, and said that cranes fitted with direct-current motors, 
on the varied loads usually experienced in machine shops, 
were believed to be able to handle double the work in a 


in combined shear and tension, as wa 


construction longitudinal 


spur rims 
in self-lubricated 


between 


improv ‘ 





aluminium alloy. 





given time for the same nominal horse-power capacity. 
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For accuracy in handling the direct-current motor was 
iso far superior to the alternating current, One feature 
the alternating-current motor might or might not be 
nsidered an advantage. Owing to its lower starting 
jorque, When compared with a series wound direct-current 
motor, it was impossible to overload a crane equipped with 
rnating-current when the driver attempted to lift an 
excessive load, as in foundries, for example. All motors, 
whether alternating or direct-current, must have split 
mes, covers and bearings to facilitate removal of the 
ymature or rotor. Direct-current motors should be en- 
iv enclosed so as to exclude the dirt. Alternating- 
rrent motors, having no working parts corresponding 
to the commutator of the direct-current motor, might be 
the open type, although the protected type was generally 
eferred. 

When only alternating-current was available, the choice of 
motor lay between the slip ring and the squirrel cage types ; 
while the slip ring rotor was of very simple construction, 
when compared with a continuous current armature, the 
for control very complicated if 
invthing approaching the range of speed obtainable under 


tine 


arrangements became 








FIG. 1- TWO - SCREEN 


il loads with continuous current was desired. The ten- 
dency¢of: alternating-current motors was to run at syn- 
chronous speed so that with light loads the speed would 
not be brought down to what was required for delicate 
movement without transformers or resistances out of all 
reasonable proportion, and when heavy loads at low speeds, 
as in foundries, were to be lifted, the torque was so much 
less than was obtained with the direct-current series wound 
motor that enormous currents were called for. 

The ordinary squirrel-cage motor could be dismissed 
at once as unsuitable for crane work, but a form of squirrel 
age motor which had recently been introduced gave every 
ndication of superseding the slip ring type. It was a com- 
promise between the two types, and had a permanent 
resistance in the rotor circuit, with multiple end rings and 
a special type of bar. The starting current taken was 
ipproximately three times full load current when starting 
against twice full load torque. No external resistance units 
were used to control these motors. 

When calculating the of Mr. Adamson 
advised an allowance of 10 foot-tons per minute to the 
horse-power for the hoisting motion, which corresponded 
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understood. There is a circular chamber which is con- 
siderably greater in diameter than in width, in which 
revolves a four-armed beater which is keyed to a horizontal 
shaft. The inside faces of the sides of the chamber are 
each furnished for some depth from their peripheries with 
a corrugated annulus A of hard material. The material to 
be ground is fed in through the hopper F. In the two- 
screen machine the two screens B, B are arranged at the 
bottom of the chamber symmetrically on each side of the 
vertical centre line. Each ecreen is formed of a series of 
triangular bars let into a metallic sector, which is made of 
correct shape to fit accurately into position in its place 
in the machine. Screens with the bars at different distances 
apart can be furnished to give different meshes. At the 
top of the machine, in positions exactly corresponding to 
the two screens, are two sector-shaped covers C C, which 
are technically known as “ ratchets,” since their inner 
surfaces are, like the inner surfaces of the sides, furnished 
with corrugations. The method of securing both screens 
and ‘ ratchets * in place will be readily understood from 
the drawings, and one particular feature claimed for the 
machine is that by the provision of the top door D and 
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“MARCO” GRINDER 


the two end doors E, it is possible quite easily to dismount 
and change or renew both “ ratchets ”’ and screens, and 
to change the beater blades in a comparatively short time 
and with unskilled labour, without it being necessary to 
remove the top half of the machine. 

The four-screen machine only differs from that of the 
two-screen in that the places occupied by the “ ratchets ” 
are taken by two further screens, which are identical with 
the screens in the lower half of the machine. It appears 
that in two-screen machine there is a tendency for back 
pressure to he set up in the space at the bottom of the 
machine into which the ground material finds its way 
through the screens as it passes to the delivery. The makers 
of the “Marco” grinder claim that in their two-screen 
machines the fact that the casing is splayed-out at the 
bottom so as to form an enlarged discharge chamber, 
reduces this back pressure to the lowest possible point, 
but that it is not eliminated as it is in the four-screen 
machine. Furthermore, it stated that, for a given 
expenditure of power, a four-screen machine will give 
60 per cent. more output than a two-screen machine of like 
proportions, the fineness of the material delivered being 


18 





FIG. 2—FOUR - SCREEN 


to an overall efficiency of 66 per cent. For the longi- 
tudinal travelling motion he recommended an estimate on 
55 Ib. per ton for starting and tractive effort, and for the 
cross traversing motion 100 lb. per ton tractive effort. 

The paper was copiously illustrated, and resulted in a 
lengthy discussion. 





Combined Grinder and Screen. 


A COMBINED grinder and screen for which several special 
claims are made, has recently been patented and put 
upon the market by Marco, Ltd., of Rowin Works, 
Leytonstone, London, E. 11. It is illustrated in Figs. 1 
and 2, the first of which shows a machine with two screens 
and the other with four screens. The machine can, it is 
said, be employed satisfactorily to grind to an even fineness 
materials of such different characters as alum, asbestos, 
asphalt, grains, bones, brick refuse, chalk, china clay, 
coffee, glass, glues, hops, beans, pitch, shale, sugar, tale, 
whiting wood chips, &e. 

The general construction of the machine will he clearly 
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“MARCO” GRINDER 


the same in both cases. The four-screen machine is more 
expensive than the two-screen type, but it is urged that 
the additional expenditure is speedily wiped out by the 
higher output for the same power. 

A distinguishing feature of the machine is the form of 
beater employed. It is illustrated in Fig. 3. The whole 
efficiency of a grinder depends on keeping the relative 
positions of the ends of the beaters and the internal surfaces 
of the screens as nearly constant as possible. As grinding 
proceeds wear takes place, and the greatest wear occurs 
at the leading or striking tip of the beater which, in con- 
sequence, becomes rounded. In the “‘ Marco” beater 
means of counteracting this defect have been introduced. 
The beater consists of a steel disc which is keyed on the 
shaft of the machine, and which has machined in it four 
slots of special form which are arranged at intervals of 
90 deg. apart and are intended to receive the four beaters 
arms. These beaters, which are held in the slots in the disc 
by means of a steel plate, which is kept in position by four 
bolts and nuts and positive lock washers, are made from 
special rolled steel bars, and for a portion of the length of 
each a part of the edge is milled away so as to form a lug 
at the mner end of the bar, which is capable of entering 
into extensions of the slot formed in the cast iron disc. 
Tt will be observed that there are three of these extensions, 





which we have numbered 1, 2 and 3 on the drawing, two 
numbers, 1 and 3, being on one eide of the main slot, and 
the other number 2 being on the other side and in a position 
midway between 1 and 3, and it will be realised that if 
the beater bar be taken out, reversed and moved out 

ward, so that its lug, which was originally in No. | is 
put into No. 2, it can be made to project further from the 
disc. An additional projection of the blade can be obtained 
by again reversing it and inserting the lug into extension 
No. 3, so that, including the original setting of the blade, 
its tip can be made to come at three different distances 
from the centre of the shaft, as indicated by the full and 
dotted lines under the word *‘ adjustment *’ in the engrav 

ing. As a matter of fact, wear of the beaters is, of course, 
never allowed to go on to such an extent that the full 
length of one of the ‘ steps ” provided is required. What 
happens is, that when wear to the fullest economical extent 
has taken place, the blades are taken out—which can be 
done without removing the disc and its shaft from the 
machine—and sufficient ground off their outer ends to 
bring the tips to exactly the correct distance away from 
the screen when they—the blades—are reversed and their 
lugs inserted in the next extensions in the slota in order. 
On further wear taking place the process is repeated, an 
additional length of blade being cut off. The lug on the 
blade, therefore, first occupies slot 1, then slot 2, and then 
slot 3. Hence, to all intents and purposes, the blades 
have three “ lives.” 

The beater blades are electrically heat treated and 
hardened for about half their length, the inner part being 
left comparatively soft. This heat treatment by hardening 
the blades also gives them an additional length of life, as 
compared with untreated steel. 

These grinders are made in five sizes, the chamber 
diameters varving from lIft. to 2ft. 6in., and the screen 
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FIG. 3--BEATER OF “MARCO” GRINDER 


surfaces from 50 to 370 square inches. The speed varies 
from 5000 revolutions per minute in the small machines 
to 2500 revolutions per minute in the larger, and the horse- 
power required to drive them from 4 in the smallest to 


19 in the largest. 








A Madagascar Water Power Project. 


ALTHOUGH the water power resources of Madagascar 
have not been much studied, careful investigations have 
been made into the somewhat difficult problem of the 
regulation of Lake Alaotra, the relatively simple matter of 
the harnessing of the water power derived from it, and the 
not very well-defined prospects of employing that power 
for ends of sufficient importance to justify the outlay. 
These matters are explained in an article by F. Reynier 
in La Houille Blanche, which is noteworthy in that it con- 
tains a description of topographical conditions in remote 
ages, which seems to be based on unusually clear evidence. 
From this evidence, seemingly with a full belief in its 
soundness, definite deductions have been made as to the 
water levels and area of the lake in two distinct geological 
epochs. Another notable feature of the article is the 
explanation of the problem of providing for storage of 
water for use in the dry season. The scope of the works 
must be strictly limited in order to avoid, on the one hand, 
the flooding of fertile, marginal lands and, on the other 
hand, the depression of the dry season water level below 
that at which navigation of the lake is possible. This navi- 
gation is important since ‘t is mainly for conveying the 
produce of the marginal lands to the railway terminus at 
Andreba on the shore of the lake. 

Lake Alaotra is 150 kiloms. north-east of Antananarivo 
and 100 kiloms. from the coast. It has a catchment area 
of 7000 square kilometres. The mean water level is at 
altitude 750 m., that of the marginal plain being from 
750 m. to 770m. The depression in which the lake lies 
is the bed of a much larger ancient lake, the water level of 
which must have been between altitude 910m. and alti 
tude 940 m. and its water spread 8500 square kilometres. 
Its outlet was to the Indian Ocean, as in the case of the 
present lake, but probably by a different stream. In a 
later period it had been reduced to an area of about 
2500 square kilometres, and to a surface altitude of about 
800 m., as the result of the diversion of some of its tribu- 
taries. This process seems to have continued, and a second 
lowering took place as the result, apparently, of the 
“‘ cutting back ”’ of the present effluent ; this stream being 
now in a very shallow bed and having only a very small 
fall for several kilometres from the lake. The length of the 
lake is now 40 kiloms., the width from 6 kilomé. to 
12 kiloms., and the area 500 square kilometres. It is very 
shallow, the depth being from 1.5m. to 2.5m. The 
effluent, the Maningory, after flowing with a very slight 
fall for several kilometres, descends rapids formed by 
shelves of rock, one of which, at Minasaka, gives a fall 
of 30m. in 2 kiloms. Further downstream, at Ambo 
diriana, it forms a waterfall 60 m. in height. Between there 
and the sea there are several more falls, one of 80m 

The rainfall averages 1100 mm. on eighty-one days of 
the year, and of this total the rainy season, December to 
May, accounts for 988mm, The uncortrolled power 
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amounts to 525 million horse-power hours, counting only 
the two falls mentioned, but the power in the rainy season 
is twenty-seven times that in the dry season. The con- 
ditions during the rainy season are somewhat unusual. 
Che stream discharge never equals the run-off of the 
catchment, and the level of the lake rises continuously 
during the season. At the maximum recorded water level, 
altitude 752.40 m., in 1916-1917, the discharge of the 
Maningory reached 368 cubic metres per second, and with 
the water level at its lowest, 748.83 m., it is 13 mecu- 
secs. The mean discharge is about 100 mecusecs. In a 
year of average rainfall the total discharge corresponds 
to a depth of 440 mm. over the catchment, and the run-off 
is therefore 40 per cent. of the rainfall. During the rainy 
season this percentage is reduced, by absorption, to 36, 
and in the dry season, June to November, some of this 
water returns to the lake, raising the coefficient of dis- 
charge to 70 per cent. While, as already noted, the 
maximum discharge of the effluent is 368 mecusecs, that 
of one of the affluents, the Sahabe, reaches 600 mecusecs, 
and maintains this flow for one or two days. 

In order to utilise the mean flow of 100 mecusecs it 
would be sufficient to raise the level of the lake by 2.17 m., 
to altitude 753.67 m., and a dam 6.5 m. high would suffice 
for this. The available horse-powers would be :—At 
Manasaka, 43m. fall, 43,000; at Ambodiriana, 78 m. 
fall, 78,000, the calculations being based on 10 horse- 
power per metre-mecusec. This result must not, however, 
be looked for, since the fertile, marginal lands, where 
natural flooding sometimes causes damage or loss, would 
be flooded for too long a period, while the low water level 
would be insufficient for navigation. It is therefore pro- 
posed to restrict the range of levels to 0.25 m. above 
and 0.25 m. below the normal mean of 749.80 m. The 
former will allow of the marginal lands being sown in due 
season and the latter will not seriously impede navigation. 
A movable weir and an outlet canal of large section will 
provide for the outflow of the rainy season and the storage 
will be sufficient to ensure a continuous flow of 50 mecusecs 
and the development of 61,000 horse-power, as previously 
calculated, all the year round. For six months the flow 
will allow of the production of a further 21,000 horse- 
power, or a total of 85,000. These figures are compared 
with those for the Isére, 130,000 permanently available 
and a total of 210,000 for six months. In the plains com- 
manded by the Alaotra project there are 150,000 hectares 
of land awaiting development, and it is considered that 
some of the power might be used on the farms and in 
pumping water for irrigation, while several industrial 
developments are also anticipated. 








A Gas-operated Vacuum Pump. 


A VERY ingenious method of employing the combustion 
of gas for the direct production of a partial vacuum, which 
has been invented by Mr. Bertram Joy, the consulting 
engineer of 168, Regent-street, W.C. 1, is illustrated in the 
accompanying engraving. 

The apparatus, which is being manufactured by Messrs. 
Scammell, of Fashion-street, London, E. 1, is primarily 
intended for suction cleaning in domestic service, but it 
could be used for a variety of other purposes where a 
vacuum of about 2in. on a mercury gauge is required. 

As will be seen from the drawing the machine is very 
simple in construction. It operates through the explosion 
of a small quantity of coal gas, mixed with the air being 
evacuated, and the cooling of the charge, after it has been 
reduced to atmospheric pressure, by a water jacket. 

The essential part of the machine is a cylindrical vacuum 
chamber having a suction valvé communicating with its 
lower end, a discharge valve at its upper end and an igniting 
device consisting of a bunsen burner placed close to a small 
touch-hole in a screwed plug situated near the lower end 
of the chamber. There are thus only two essential moving 
parts—-the two automatic valves just referred to, and the 
movements of these valves suffice to control the whole 
eycle of operations—which it will be realised is a somewhat 
peculiar one. 

In order to describe the cycle of the operations of the 
machine, it will perhaps be convenient if we imagine the 
machine about to be put into action. It will be realised 
that the vacuum chamber contains, under these conditions, 
air only—at atmospheric pressure. The bunsen burner 
having been lighted, the act of turning on the main gas 
tap admits gas into the rubber gas bag and thence, by 
way of a spiral pipe, into the vacuum chamber. There is 
no valve in the connections between the gas supply tap 
and vacuum chamber. The gas admitted readily mixes 
with the air in the lower part of the chamber so that an 
explosive mixture is formed which soon reaches the level 
of the firing port. No ignition, however, takes place until 
the pressure in the vacuum chamber is sufficiently lowered 
to cause the flame to be drawn into the chamber through 
the small igniting port already referred to. This initial 
evacuation is effected by a small pair of hand bellows 
attached to the machine, which can be seen in the sectional 
view. When ignition takes place the pressure rises to about 
5 lb. per square inch above atmosphere, and the following 
operations automatically result :—(1) The greater part 
of the contained air above the level of the ignition port 
is expelled through the discharge valve ; (2) the suction 
valve is closed ; and (3) the gas contained in the spiral 
pipe is forced back into the gas bag. The hot flame is 
rapidly cooled by the walls of the chamber, which are water 
jacketed, and a partial vacuum results. This partial 
vacuum brings about the following results :—(1) The dis- 
charge valve closes on to its seating, ; (2) the suction valve 
opens and air passes into the chamber through a flexible 
pipe attached to the connector shown ; (3) burnt gas which 
has been forced into the spiral pipe during combustion is 
drawn back into the vacuum chamber ; (4) a flame is drawn 
in through the small ignition hole. (5) When the spiral 
pipe has been cleared of burnt products, gas from the gas 
bag follows, and when this gas has reached the igniting 
port explosion again occurs and the cycle of operations is 
repeated. The pulsations which take place are very 


regular and at the rate of from 60 to 80 per minute, accord- 
ing to conditions. 
The object of the spiral pipe may not be quite obvious. If 


would be considerable possibility of pre-ignition on account 
of the presence of flame from the previous explosion linger- 
ing in the mixing chamber; but since burnt gas enters 
first, the inflowing air past the suction valve has ample 
opportunity to sweep out the mixing chamber before live 
gas enters. 

The machine operates with extraordinary regularity 
provided the work performed is uniform—and it is rather | 
difficult to believe when observing the machine at work 
that there is no fly-wheel to bring about this regular per- 
formance. 

Whilst not essential to the working of the machine, 
there are two additional valves, both of which are auto- 





a barrel or two of oil in a barren hillside, and breaking in, 
the sides would cause great excitement and a rush of would 
be purchasers, the next morning, by “‘ accidentally” dis. 
covering the trickle of oil from the carefully planted stock 
Sometimes such subterfuges brought money to those 


| responsible for them, but at times, so it is said, they suffered 


detection in their misdeeds by foolishly burying barrels 
of refined instead of crude oil. It was recorded that a 
lady in West Virginia set out to practice deceit by throwing 
some crude oil into a ditch. The bait took and speculators 
leased the land at a good figure. Greatly to the disgust 
of the lady, however, the lessees very soon struck a real 
flowing well where the pretended one was*supposed to 





matic in action. These are the inertia valve and the 
vacuum-chamber drain valve. The 


is to prevent any back flow or oscillation of air in 
a rise of pressure in the vacuum chamber. The inertia 
air to escape if the pressure within the pipe at the machine 


end exceeds that of the atmosphere, and the reflux of air, 
which is plainly discernible—even when a long suction 





























inertia valve. It will be realised that as ignition takes 
place just before the suction valve is fully closed, some of 
the reflux action may be due to this cause also. 

The second valve is a small ball valve placed at the 
upper end of the “ dip ”’ pipe which can be seen reaching 
to the bottom of the vacuum chamber. This valve permits 
the discharge of the water, resulting from the combustion 
of the gas and air, which trickles down the walls of the 
chamber. As soon as this water reaches the lower end of 
the “‘ dip ” pipe, the pulsating pressure within the vacuum 
chamber forces a small quantity up the pipe. The pipe 
is, of course, heated by the surrounding flame, and the 
steam so formed escapes past the ball valve and out of 
minute hole in the ball valve casing. In this manner the 
vacuum chamber is automatically drained. 

The cleaning tools used with the apparatus for domestic 
purposes are fairly normal ; a length of flexible vacuum hose 
connects the vacuum producer with a light portable dust 
filter and container having a convenient handle. When 
it is fitted with a 9in. carpet cleaning tool the apparatus 
weighs only 3} lb. 

The inventor claims for the machine a long life, and 
seeing that the main parts are composed of galvanised 
iron, this seems reasonable ; moreover, the wearing parts, 
that is to say, the valves, operate under easy working 
conditions and so should last almost indefinitely. 

Besides producing an unusually high vacuum for appa- 
atus of this class, the machine has the merit of providing 
a supply of hot water, to the extent of about six gallons, 
which can be used for domestic purposes. Another merit 
lies in the fact that any fine particles of dust, or disease 
germs, which may pass through the filter are not re-dis- 
tributed in the atmosphere, but are cremated in the 
vacuum chamber, where there is an intermittent flame 
temperature approximating 1400 deg. Cent. 








SIXTY YEARS AGO. 


Tue development of the mineral oil industry in the 
United States was rapidly approaching an intensive, almost 
feverish, stage sixty years ago. It would be untrue to say 
that all persons connected in those days with oil produc- 
tion were swindlers, but, as was remarked in our issue of 
October 27th, 1865, the business, though legitimate, opened 
the door even wider;than did other kinds of mining tg the 
perpetration of various kinds of fraud, and there were 
always numerous sharpers ready to take advantage of 
every opportunity to victimise strangers. Tales were 





live gas were drawn into the vacuum chamber at once there 


told of ingenious speculators who oyernight would bury 





first of these valves 
is situated just below the suction valve, and its purpose 
the 
suction pipe when the suction valve is suddenly closed by 


valve, which is merely a rubber disc, opens and permits 





exist. Cupidity at times seems to engender not only ras), 
ness but a simplicity of mind which the unscrupulous find 
it easy to exploit. Heavy oil sometimes gathers on the 
surface of old wells, and to demonstrate the accumulation 
in a given time a long stick would be pushed down to con 
up smeared with oil. The excited oil-seeker would take 
the length smeared as a measure of the depth of oil in the 
well, and would rarely detect the transparent fraud 
whereby a layer of oil, say, one-sixteenth of an inch thick 
was made to smear a 6ft. length of rod pushed down throug) 





pipe is used—is entirely eliminated by the action of the | it. Sometimes when a newly drilled well was found to 
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be unproductive or to yield nothing but water, it and 
possibly much of the surrounding land would be disposed of 
at high figures by “ planting ’’ a barrel or two of oil in the 
well secretly and pumping it up before the gaze of would. 
be purchasers. The variations of this process resorted 
to were considerable, and the arrangements made for 
carrying out the fraud successfully were often elaborate, 
including frequently the causing of the pumping engine 
to break down just at or before the moment when further 
pumping would have revealed the deception. It appears 
that the current rate for the sale of an oil well was calcu 
lated on the basis of 4000 dollars per barrel of pure oil in 
the daily yield. The temptation to cheat was, therefore, 
considerable. The ingenuity of the defrauders could only 
have been rivalled by their agility in disappearing with 
the money before their deceit was discovered. 





PORTABLE PHOTOMETERS. 


Specification No. 230, 1925, which has just been published 
by the British Engineering Standards Association, covers 
the requirements for portable photometers intended for 
the measurement of illumination, and in some cases of 
brightness also, under conditions where portability and 
convenience in use are of more importance than great 
accuracy. The specification includes definitions of the 
principal terms used in photometry, which terms are in 
accordance with the decisions of the International Tlumi- 
nation Commission, in so far as such decisions are applic- 
able. It divides the photometers into two ranges, Range A 
being those photometers intended for use in measuring 
exterior illumination, and Range B being those intended 
for use in measuring interior illumination, and it points 
out that as usually constructed portable photometers of 
each range may be further subdivided into those in which 
the test surface is viewed through an aperture in the com- 
parison surface and those in which the comparison surface 
is viewed through an aperture in the test surface. 

It is specified that the effective range of a Range A port- 
able photometer shall be from 0.01 to 2 foot-candles, and 
that the effective range of a Range B portable photometer 
shall be from 0.2 to 20 foot-candles. The questions of 
weight, the test and comparison surfaces, the use of reduc- 
ing screens, the electrical measuring instruments, the 
comparison lamp and battery, and also the limits of error 
to be permitted have all been gone into carefully. 

Copies of the specification (No. 230, 1925) may be 
obtained from the B.E.S.A. Publications Department, 28, 
Victoria-street, London, 8.W. 1, price Is, 2d. post free. 
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Railway Matters. 


Work has been started on relaying the lines of the 
London, Midland and Scottish Railway in the Dunblane 
und Stirling area with felt pads under the chairs. 

Tne Railway Centenary Exhibition at the Science 
Museum, South Kensington, of which we gave a short 
notice in our issue of October 16th, page 409, is to remain 
open, owing to the interest that has been shown, longer 
than was intended, and will not close till the end of the 
year. 

Wuew the extensions now under construction on the 
London Electric Railways are completed, the destinations 
of trains on the City—late City and South London—and the 
Charing Cross, Euston and Hampstead railways will be so 
numerous that train indicators, which will show the 
destination of the next train and similar to those on the 
Metropolitan District, are being provided. 


\ .16HT railway order has just been made in connec- 
tion with the Leek, Caldon Low and Hartington Light 
Railway. We mention this otherwise small matter in 
order to say that at Caldon Low is the oldest surviving rail- 
way to be sanctioned by Parliament. It was authorised 
n 1776, and was the second railway to be built under 
parliamentary powers, the first being the Middleton 
l'ramway, Leeds, of 1758. 


Tue Central Wages Board met on October I4th to 
consider the proposals of the men for advances in wages 
and the counter proposition of the companies for a reduc- 
tion. No agreement was arrived at, and the question now 
yoes to the National Wages Board. On the latter the 
user of the railways are represented and there is an inde- 
pendent chairman. Sir William Mackenzie has recently 
retired from that position owing to increased work in the 
Industrial Court, and has been-succeeded by Mr. Harold 
Morris. No date has yet been fixed for the further meeting. 


Ine witness before the Railway Rates Tribunal, in its 
consideration of the railway companies’ expenditure in 
vear “A,” for the civil engineering side, \ as Mr. C. J. 
Brown, the chief engineer for the Southern area of the 
London and North-Eastern Railway. An interesting fact 
was brought out in his evidence. He said that all the 
economies in the civil engineer's department arising out 
of the grouping of the railways had been effected, and 
that nothing more in that direction could be done for 
another three years. An equally important statement 
was that it would be twenty years before any real economy 
was evident as a result of the standardisation of the per- 
manent way. 


TuESDAY next, November 3rd, will be the first anniver- 
sary of the Lytham derailment, when, owing to the bogie 
wheel of the engine losing its tire a passenger train left 
the rails and fourteen passengers and the driver were killed. 
We mention the fact in order to relate that not until 
June 14th—a period of 223 days—was another passenger 
killed in a train accident, and, even then, it was not a 
purely railway accident death. The passenger concerned 
in the latter mishap suffered from a fatty degeneration of 
the heart, a condition that was aggravated by the collision 
at Baker-street on June Il4th, and death occurred later. 
As the Ministry of Transport maintains that but for that 
misfortune the passenger would probably still be living, 
it is regarded as a fatal passenger train accident. 


THe London Electric Railways Company is now extend- 
ing its line between Edgware and Highgate on the north 
and Charing Cross on the south to Kennington, where a 
junction will be made with the Clapham Common and 
Morden line. Facilities will be provided at Kennington for 
certain trains to terminate their run there and to be re- 
versed by a circular loop. The works for the latter are of 
unusual interest, and were described in our annual article, 
‘Railways in 1924," on page 57 of THe ENGINEER of 
January 9th last. It is now announced that the contract 
for the construction of the crossovers and sidings has been 
let, and the work is to be commenced at once. The pro- 
gress on the works elsewhere appears to suggest that the 
line will be opened within the next six or eight months. 


Havine reached the age of seventy years Mr. Samuel 
Rea, the president of the Pennsylvania system, has retired. 
Like many other successful railway administrators in 
America, Mr. Rea is an engineer. The present notice affords 
us an opportunity of mentioning that when we were describ- 
ing the Pennsylvania Terminus in New York City, the 
electrification of the Long Island Railway, the new tubes 
under the East and North Rivers and the Union Terminus, 
Washington, Mr. Rea took a personal interest in our efforts. 
He did that, he said, as a return for kindnesses shown to 
him when in London in 1892 studying our underground 
systems in view of the proposals to carry the Pennsylvania 
from Jersey City, under the Hudson, into New York City, 
and thus to put it on equal terms with the New York 
Central. 


On Monday next, November 2nd, the Khyber Pass 
Railway will be officially opened. Owing to the illness of 
Lady Reading, the Viceroy will not, as was intended, be 
present, and the ceremony will be conducted by Sir Charles 
Innes. The line starts at Jamoud, the great fort which 
stands just inside British India, and about 3 miles from 
the mouth of the Khyber. At that point the height above 
sea level is 1496ft. To Shahgai, as the crow flies, the 
distance is 5 miles, and in that length the line rises 1000ft. 
The summit is at Landi Kotal, 8 miles further on, and there 
the height is 3495ft. Thence to Landi Khana, a further 
6 miles, the line falls, and the height about sea level at the 
terminus is 2622ft. The total length is 26.35 miles, and 
in that distance there are thirty-two tunnels of a total 
length of 2.55 miles, but none more than 1400ft. long. The 
line is of the 5ft. 6in. gauge, and built to the new Indian 
standard structure gauge of 16ft., instead of 13ft. 6in. 
high, and 12ft. instead of 10ft. wide, and the bridges pro- 
vide for the new maximum loading of 24 tons per axle. 
The gradient from Jamoud to Shahgai is 1 in 33; from 
there to Landi Kotal it is 1 in 40ft. rising; from Landi 
Kotal to the terminus at Landi Khana it falls at 1 in 25. 
The work was begun in 1920, and has been carried out 
with influential Afghan tribesmen, who have imported 
the skilled labour necessary, acting as contractors. The 








Notes and Memoranda. 


Ir is said that the tin deposits in the Waratah Valley, 
Tasmania, contain 1,422,960 cubic yards of material bear- 
ing from | Ib. to 7 Ib. of tin ore per yard. 


INcLUDING smaller exporting countries, the total iron 
ore annually put on the open international market is equiva- 
lent at present to about 11,000,000 tons of iron per annum. 


Tue latest reports show that the recession of the crest 
of the Horseshoe Falls, Niagara, is decreasing in rapidity, 
on account, no doubt, of the diversion of water for power 
About 1842 the speed was 5.1lft. per annum, 

is 3. 1ft. 1764 the crest has receded 


purposes. 
and now 
S20ft. 


it Since 


As a result of investigations carried out on behalf of the 
State by the Hungarian Geological Institute during the 
past year, special interest is said to have been evoked by 
the discovery of new deposits of bauxite in the Bakony 
and Vertes fields. The degree of purity of the ore is said 
to be greater than that of any other occurrence of bauxite. 
Working of the deposits is reported to have been begun 
already with the assistance of foreign capital. 


A NEw reflector that is said to be as efficient as a freshly 
silvered glass mirror, that will not tarnish or corrode when 
exposed continually to the weather, and so hard that the 
surface can be cleaned with gritty waste without scratch- 
ing, has been developed by the Westinghouse Electric 
and Manufacturing Company. The new reflector has a 
surface of polished chromium, and was designed by Dr. 
Robert J. Piersol, research physicist of the company. 


A prastic asphaltic composition is being used by the 
Western Australian Government Railways for filling worn 
spike holes in timber sleepers. The composition is poured 
in hot, the spike is re-driven and in about 15 minutes it 
is so secure that a pull of 4000 Ib. is required to draw a 
tin. spike. The composition is given as follows :—1 quart 
tar, 4 oz. pitch, 1 lb. bitumen, } pint kerosene, 2 Ib. hard- 
wood sawdust screened to remove material that will pass 
a 100-mesh screen. 


AccorpiInG to the South African Mining Journal, Mr. 
Arthur Rees, of Messrs. A. and I. Rees, has been successful 
in beating the world’s record for vertical shaft sinking. 
During last August No. 16 Circular Shaft of the Crown 
Mines, Witwatersrand, was sunk from a depth of 795ft. 
to 1113ft., or 318ft. The shaft is 21ft. 8in. in diameter. 
The previous record was held by Mr. Ivor Rees, father of 
the present record-breaker, who sank No. 15 Shaft, Crown 
Mines, 310ft. in July, 1919. On both occasions the work 
has been performed with rock drills, manufactured by 
Holman Brothers, Ltd., of Camborne, Cornwall. 


Writtnc to the Engineering News-Record, Mr. Samuel! P. 
Baird describes several means of cutting off wooden piles 
under water. He says that he has used a chain as follows : 

Use about 100ft. of Zin. or fin. chain and to each end 
attach a wire line leading to one drum of a double-drum 
hoister. Pull alternately on the two drums keeping a 
strain on the drum paying out by using the brake. The 
chain is just dropped over the pile and falls to the river 
bed—a half turn is enough. A round turn is too much 
with most wood. Sand shovelled into the water so as to 
feed into the cut by the chain is helpful. A chain made 
of square metal instead of round seems to cut faster. 


Own one Minnesota trunk line railway every farmer who 
has grown corn this season has, says the Engineering News- 
Record, left standing eight rows, 50ft. from the road, to 
serve as a snow fence. In many a past winter, in the plains 
states, corn has successfully tided over the crisis of a fuel 
shortage, but providing a snow fence is a new cold-weather 
service for this distinctly American cereal. And its possi- 
bilities for this service may not be regarded with ridicule. 
Highway engineers who have been studying snowfall and 
snow removal along more scientific lines are drawing 
together in the conviction that drift prevention and control, 
and not a mighty outfit of snow ploughs, is the way to 
keep roads open for traffic in winter. 


AccorpiIne to the American Bureau of Standards, if 
nickel plating is used on exposed steel parts of motor cars 
and similar work, the coating should be at least 0.000l)in. 
thick. If the film of nickel is thinner than that, the finish 
will not be durable. It has long been recognised, the 
report of the Bureau states, that nickel plating as ordin- 
arily applied does not yield satisfactory protection against 
the corrosion of iron and steel parts. An investigation 
of this subject by the Bureau of Standards has confirmed 
the work of others, and has shown that this failure to 
protect is attributable to the fact that the nickel coatings 
are almost invariably porous. It was not found possible 
to produce any practical method by which the coatings 
are entirely free from porosity. It was found, however, 
that if the nickel plating be made considerably thicker 
than is necessary or customary on brass parts, the pro 
tective value can be materially increased. It is believed 
that 0.00lin. is the minimum thickness that should be 
employed. 


THERE is a wide difference of opinion as to the adapt- 
ability of anhydrite as a substitute for gypsum as a retarder 
for Portland cement. At present gypsum is commonly 
used for retarder in cement, on account of its cheapness, 
although it is known that plaster of Paris will retard 
cement and that anhydrite has a retarding effect. The 
problem is of importance as many gypsum quarries are 
encountering anhydrite mixed with the gypsum in the 
deeper parts of the bed. In order to obtain definite infor- 
mation on the properties of anhydrite, gypsum and plaster 
of Paris, exhaustive tests have been conducted by chemists 
of the American Bureau of Mines, Department of Com- 
merce, with about twenty different Portland cements, 
using pure anhydrite and mixtures of anhydrite with 
gypsum and plaster of Paris. It was found that pure 
anhydrite is a poor retarder, but some of its mixtures gave 
very good results. The best results.as to setting qualities, 
strength, and plasticity, were obtained with mixtures of 
gypsum and plaster of Paris. Several fundamental prin- 
ciples governing cement retardation were established by 
the tests. This work was conducted by the Bureau of 
Mines in co-operation with and at the request of the cement 
and gypsum industries. The results are to be used as a 
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Miscellanea. 





It is proposed to erect a grain handling elevator at 


Victoria, Vancouver Island. 


Tae Durban Town Council is considering the purchase 
of another 5000—6000-kilowatt turbo-alternator set. 


ANOTHER oil refinery is to be built at North Vancouver 
B.C. This refinery will be the third on the shores of 
Burrard Inlet. 


Tue Kent thick coal seam has been struck in the No. 2 


shaft of the new Thorne Colliery, and it is expected to meet 
the Barnsley main by Christmas. 


AN area of a million acres in Liberia has been leased, for 
ninety-nine years, by an American tire company for con 
version into a rubber plantation. 


THE municipality of Fort Beaufort, South Africa, is 
inviting tenders for an oil engine power plant and acces- 
sories. Tenders must be in by December 10th. 


SINKING operations have been resumed at Markham 
by the Staveley Coal and Iron Company, Ltd., after six 
months’ delay through waterlogging, and it is hoped that 
coal will be proved in about three months’ time. 


THe port works at Fremantle, W.A., are being improved 
by the reconstruction of the Victoria Quay, in reinforced 
concrete and the provision of a 15-ton travelling crane, 
and four 3-ton luffing gantry cranes. These cranes are to 
have a radius of 60ft. 


THE scheme for the development of the electricity under 
taking at Queenstown, Cape Province, South Africa. 
advocated by the municipality, has been approved by the 
Electricity Supply Commissioners, and tenders for the 
plant are to be called for. 


Ir is reported that the Kawasakai Dockyard Company, 
of Kobé, Japan, has started a new sheet mill, and is now 
rolling black sheets, which are quoted below the British 
price. An additional mill is to be completed shortly, 
and further extensions are contemplated in the near future 


It is said that so soon as the standard gauge railway now 
being constructed between Tshiasuri and the port of Poti 
is completed, the Caucasian manganese ore deposits are 
to be energetically developed, with the assistance of modern 
machinery. The cost of the works is estimated at about 
5,000,000 dollars. 


Tue Stave Falls hydro-electric power plant of the 


British Columbia Electric Railway Company has now 
been completed. It has a capacity of 65,625 kilovolt- 
ampéres. Another unit, of 10,000 kilovolt-ampéres, is to 


be installed at Alouette, and in this case the turbine will 
be controlled entirely automatically from Stave Falls. 


AFTER 24} years’ service in the South African Mines 
Department, Mr. J. A. Vaughan, M. Inst. C.E., has just 
retired from his position of Chief Inspector of Machinery. 
He is going into consulting practice in partnership with 
Mr. T. P. E. Butt, M.I.E.E., formerly consulting mecha- 
nical engineer to the Barnato group of mines. 

ACCORDING to a message from Santiago, Chile, it is 
estimated that the total number of receiving sets in the 
Republic is 11,000, of which 75 per cent. are of American 
manufacture. Germany supplied 12 per cent., Great 
Britain 9 per cent., and France 4 per cent. The United 
States and Germany are said to hold the lead, owing to 
price considerations, which weigh heavily with Chilian 
purchasers 

THE old timber footbridge at Seacombe is to be replaced 
by a new steel swing bridge, the contract for which has been 
placed with Francis Morton and Co., Ltd., of Hamilton 
Ironworks, Garston, to the order of the Mersey Docks and 
Harbour Board. The overall dimensions of the bridge 
will be 203ft. long, 22ft. high and 32ft. wide, and there 
will te a 17ft. clear roadway, having a line of tramway 
rails in the centre, with a 4ft. foot path on either side. 
The bridge will span the 100ft. passage to Wallasey Pool, 
and its total weight, when swinging, will be 700 tons. 


In connection with the sixteenth annual exhibition of 
electrical, optical and other physical apparatus, to be held 
on January 5th, 6th and 7th, 1926, the Councils of the 
Physical Society of London and the Optical Society have 
decided to extend the scope of the annual exhibition by 
including, in addition to the usual display by instrument 
makers, the following new classes of exhibits :—(a) 
Exhibits illustrating the results of recent physical research 
and improvements in laboratory practice: (6) selected 
examples of effective lecture experiments ; (c) repetitions 
of famous historical experiments in physics 


Tue Victorian Electricity Commission is, according to 
the Commonwealth Engineer, pushing ahead with the pre 
liminary arrangements in connection with the Sugarloaf 
hydro-electric scheme. The scheme involves the con- 
struction of six power stations along the head waters of the 
Goulburn River. There will be an 18,000 horse-power 
station, containing two sets, at the Sugarloaf irrigation 
reservoir; one of 12,000 horse-power, with two sets, at 
Rubicon ; a 5100 horse-power plant at Snob’s Creek ; a 3600) 
horse-power station at Lower Rubicon; and units of 
1000 and 400 horse-power respectively at Royston and 
Rubicon Falls. The maximum output of the complete 
scheme is estimated at 24,000 kilowatts. Automatic 
and supervisory control will be employed in the operation 
of the smaller stations. 


Tue perfect factory or works—the factory of the future 
—wil not be permitted by the State to be, said Mr. Alfred 
W. Brown, in a presidential address to the Belfast Asso 
ciation of Engineers, on October 15th, as the factory of 
the past has been, an institution without a soul, and in its 
design and inception the same attention will be directed 
to the rules of life as to the power plant and equipment, 
so that the workers may be daily equipped for the duties 
of good citizenship in which the « mploy. rin his own interest 
and that of the community is well fitted to co-operate 
No trouble is too great and no expense is unwarranted 
which leads to the perfect result, i.¢., the greatest possible 
effciency of output combined with the greatest possible 
convenience and comfort for the workers. Such conditions 
would materially help to keep Britain jn the forefront 4s 
the world’s best workshop, 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mircne.s’s Boox Stors, 576, Cangallo. 

CHINA.—Ketty axp Watsn, Limited, Shanghai and Hong 
Kong. 

EGYPT.—Camo Express Acescy, near Shepheard’s Hotel, 
Cairo. 

FRANCE.—Borveau anp Cuevitset, Rue de la Banque, Paris. 
CHAPELOT AND Cre., 136, Bid. 8t. Germain, Paris. 
BELGIUM.—W. H. Sarrs axp Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A. I. Compaipes anp Co., Bombay ; THACKER aND 
Co., Limited, Bombay; Tsacker, Srivxk anv Co., 
Calcutta. 

ITALY.—Mactiom1 anp Strait, 307, Corso, Rome; Frater. 
Treves, Corso Umbarto 1, 174, Rome; Frate.ii 
Bocca, Rome; Unaico Horr.i, Milan. 

,APAN.—Maruzen Co., Tokyo and Yokohama. 

AFRICA.—Ws. Dawson anv Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 

C. Jura anv Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—-Gorvow axp Gorcn, Limited, Melbourne, 

Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MvuLLEN, Melbourne. 
ATKINSON aND Co., Gresham-street, Adelaide. 

CANADA.—Daweow, Wm., axp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpow anv Gorcna, Limited, 132, Bay-street, Toronto. 
MowrTreat News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—WusavartTwa anv Co., 

JAMAICA.—Epvucationat Surrry Co., Kingston. 
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Fifty-Cycle Electricity Supply. 


A CFNTRAL station engineer who finds himself 
faced with the task of preparing a presidential 
address must now experience a little difficulty in 
being original, for few matters have claimed more 
attention of late thanthe generation and distribution 
of cheap electricity. Indeed, the problems involved 
are now even discussed by politicians; who often 
convey totally erroneous ideas to the public. Hence 
there would seem to be little left for a central 
station engineer to say on this subject in a pre- 
sidential address to the Institution of Electrical 
Engineers, especially when it is remembered that 
only a year ago the past-President, Mr. W. B. 
Woodhouse, dealt with supply problems before the 
same Institution. But, for all that, the new Pre- 
sident, Mr. R. A. Chattock, the chief engineer at 
Birmingham, and the first municipal engineer to 
fill this important office, succeeded in raising quite 
a number of controversial points, which in other 
circumstances might have led to a lively discus- 
sion. Three matters upon which everyone must 
have expected Mr. Chattock to speak, and on 
which he did speak, were the standardisation of 
frequency, mercury vapour rectifiersub-stations, and 
pulverised coal. Perhaps the most significant part 
of the address was that devoted to the first of these, 
a matter with which we dealt some weeks ago, 
when the difficulties in the way of adopting 
a single frequency at the present time were em- 
phasised. Unlike Mr. Chattock, however, we did 
not seek to prove that a universal 50-cycle supply 
would have little to recommend it. On the grounds 
that it is undesirable to adopt a standard frequency 
for the sake of linking up stations by means of 
long high-capacity trunk lines, we are wholly 
in accord with the new President. That each 
district can economically serve itself and provide 
its own stand-by plant without drawing supplies 
from other distant districts, at an enormous cost, 
is, we hope, a fact that is now pretty well recog- 
nised. The possibility of improving the load factor 
as a whole by linking up all centres of supply and 
by taking advantage of the alleged better diversity 
factor so created, has been proved to be more or 
less a myth by experience gained in America. 
From the point of view of linking up nationally, we 
see no real justification for a standard frequency, 
although that does not, of course, imply that there 
is no advantage in linking up stations in each 








district. With the inadvisability of introducing 
long-distance transmission lines into this country 


and into Ireland, where there are water 
power sources that might be drawn upon for 
local supplies, we have previously dealt. As for 


the supplies to rural districts, it has often been 
suggested, and quite recently by Mr. Roger Smith, 
that railway electrification might be made to help 
to solve that problem. 


So far, therefore, we agree with Mr. Chattock 
on the question of introducing a standard fre- 
quency of 50 cycles per second, but other argu- 
ments of his seem to us to be very much less 
weighty. We see little point in arguing, for 
instance, that 50-cycle induction motors have a 
somewhat lower power factor than 25-cycle 
machines, when motors can be obtained that will 
work at unity power factor or even with a leading 
power factor, irrespective of the frequency. More- 
over, there are, of course, power factor correcting 
devices, such as phase advancers and static con- 
densers. There should, as Mr. Chattock admits, 
be an average saving of 15 per cent. in the cost of 
50-period electrical apparatus—such as generators, 
motors and transformers—over 25-period appara- 
tus, but this saving he considers is to some extent 
counteracted by the higher speed at which 50- 
cycle motors run, necessitating speed reduction 
gearing. For really slow-speed ‘work, 25-cycle 
current is, of course, preferable, but if a consumer 
happens to require a really high-speed induction 
motor, he will find that even with a two-pole 
machine on a 25-cycle supply, a speed of 1500 
revolutions per minute is the maximum obtain- 
able. Speed of course, governed by the 
number of poles, and whilst it can be decreased 
by increasing the number, a limit is obviously soon 
reached in the opposite direction. Frankly, we 
do not think that these and other arguments 
against 50-cycle current are of very much import- 
ance. From the manufacturing point of view, the 
adoption of one frequency would greatly simplify 
design and construction, and in the long run 


18, 


benefit current consumers. Morcover, 50-cycle 
current is infinitely better for lighting than 25- 
cycle current. While we doubt very much 


if the proposal to standardise frequency which 
it is said the Government is about to put 
forward will prove practicable, very drastic 
changes in the supply industry will undoubtedly 
have to be made. The tricks and vagaries that 
supply people have for years past been indulging 
in will have to be stopped. Unlike the gas com- 
panies, which make one kind of gas and supply it 
to their consumers without more ado, electrical 
engineers make various kinds of current ; in fact, 
having generated the current, they sometimes 
proceed to turn it into mechanical power again 
and then back into another kind of current by 
means of motor generators, and some of them 
desire to go on doing so. In the generating station 
every effort has long been made to get the utmost 
efficiency from the boilers and generating set ; 
yet on the distribution side economy has, in our 
opinion, been badly neglected. There has, how- 
ever, been more talk within recent times about 
economical distribution than ever before in the 
whole history of the supply business, and we are 
interested to learn that at Birmingham steps are 
being taken to connect power consumers whose 
demand is only 30 horse-power and upwards to 
the 5000-volt three-phase system. It is unreason- 
able, we know, to expect hard-headed practical 
engineers to look very far into the future. They 
are content to consider those schemes that are well 
established, and to neglect the rapid march of 
progress. Thus, we find the new President opposing 
a 50-cycle supply on the grounds of general railway 
electrification. At one time we should have agreed 
with him, not because 25-cycle current is the best 
for rotary converters, us Mr. Chattock argues, but 
for the reason that 25-cycle current can be used for 
working single-phase traction motors. But recent 
events have somewhat changed our views. We no 
longer see insurmountable difficulties in the way of 
applying 50-cycle current to single overhead 
conductors on main lines. Experimental 50- 
cycle split-phase locomotives have already been 


built, and the rectifier locomotive will not, we 
think, be long in arriving. Given such a 
locomotive, it will be possible to take full 


advantage of high-pressure alternating current 
distribution, to retain the direct-current motor, and 
to combine the railway load with the industrial 
load, without the intervention of rotary converter 
or mercury are rectifier sub-stations. To introduce 
1500-volt. direct-current main line electrification 
without first of all looking very carefully into 
these latest proposals, would be little short of a 
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public scandal and an everlasting blot on the 
reputation of British electrical engineers. 

Unlike Mr. Chattock, we see few, if any, objec- 
tions to the use of 50-cycle current, even on elec- 
tric railways; but it is doubtful if it will ever 
become standard in this country. What will 
probably happen is that eventually there will be 





three or perhaps only two frequencies—50 and 
25 cycles. In any case, there is really no 
cause for alarm. In 1918 the Government 


issued a report dealing with a colossal scheme 
for the supply of electricity in Great Britain, 
involving the utilisation of waste heat, low- 
temperature carbonisation, and various other 
things, but so far very little of this scheme 
has materialised. Even if it should be decided to 
spend £27,000,000—the amount estimated by the 
‘new President—on standardising frequency, there 
is not much chance of the work being rushed 
through hurriedly, and we think that Mr. Chattock 
can rest assured that he will be able to finish his 
days at Birmingham in peace. 


Australia and Young Engineers. 


MEANs exist, no doubt, for estimating the number 
of young engineers who complete year by year a 
full course of scientific and technical training in this 
country. At a rough guess the number will not be 
less than a thousand. These men are as fully 
equipped to enter upon the higher branches of 
engineering of all kinds as we know how to make 
them. Then, in a slightly lower grade of education, 
we have still larger numbers who have been tech- 
nically trained to a high standard, and, finally, we 
have a large annual output of very competent 
mechanics and machinists. In very bountiful 
years the engineering and allied industries of the 
United Kingdom absorbs all, or nearly all, these 
young men, but in lean years a great many have 
to take positions far below their qualifications, 
and in the first two grades have to accept salaries 
that fail to represent a reasonable return for the 
cost and time spent on education and training. 
In the average year there is always a surplus of 
full-fledged engineers, and generally a surplus of 
technical men and mechanics. The present period 
is, of course, exceptional, but there are very good 
reasons for believing that the supply of men who 
are educated up to University standard is now 
permanently above the requirements of this 
country. At the same time it becomes year 
by year more difficult for them to find places 
in the great foreign countries of the Empire, 
because those countries have established high 
educational systems of their own, and _ prefer, 
very naturally, to give employment to the 
young men who have been trained in their 
own colleges and have acquired whilst young 
familiarity with the habits and customs of the 
country and the genius of the people. 

When these patent facts are borne in mind, the 
inner significance of the presidential address which 
Sir Vincent Raven delivered at the Institution of 
Mechanical Engineers on Friday last can be appre- 
ciated. It is clear that it was not the intention of 
the President to do no more than give his hearers 
some idea of the vastness of the Australian Con- 
tinent, which he has lately visited, to offer them 
with no ulterior object descriptions of the great 
engineering works which are already established 
in that country, or to outline the possibilities for 
development which still exist there. As his perora- 
tion shows, he had matter of greater importance in 
his mind. Australia is very sparsely populated. 
There are in it no more than in round numbers 
five and a-half million souls. We may take 
it that, approximately, children form half that 
number, and that of the remaining moiety 
about 50 per cent. are women. Hence we 
reach the astonishing fact that in a country 
greater than the United States there is an 
adult male population of but little over one 
million. Now there is no manner of doubt what- 
ever that the country could easily carry at least 
five times that number. So far only the fringe of 
it has been touched, and, quite apart from the 
interior, there is abundant land for the support 
of several millions, and vast opportunities for 
the development of natural resources which 
are unexcelled in- richness and variety. Here, 
then, is a land flowing with milk and honey, 
which opens opportunities for the young engineers 
who cannot find remunerative occupation here. 
On every side the call for the engineer exists. There 
are mines to be developed, railways to be con- 
structed and operated, electrical developments to 
be made, water powers to be harnessed, civil and 


all, the never-ceasing demands upon the mechanical 
engineer to be met. . Hence Australia exhibits a 
most attractive prospect to the young men of our 
colleges and workshops. But there is a grave 
obstacle. It lies in the Australian people them- 
selves. They profess a desire that we should send 
to them settlers from this country, but it is difficult 
to expel a suspicion that they are not really as 
anxious as they seem to be. Strange as it may seem, 
they are, we think, in no great hurry to develop 
the resources with which Nature has blessed them. 
Had they any such ardent anxiety the continent 
would even now be bearing double its present 
population. We fully appreciate their desire to 
have only the best that the world can provide ; 
we can sympathise with their refusal to accept 
immigrants who do not come up to a certain 
standard, and we can understand their fear that 
we may dump upon them only those who have been 
a failure in the Old Country. But we seem to see 
in their attitude a little more than this laudable 
caution. They have “a comfortable country 
warm and snug,” and thcugh they may hardly 
know it themselves they are not anxious to see it 
hustled by a foreign invasion. They would rather 
develop it in their own way and in their own time. 
Again, we sympathise with them completely. Yet 
at the same time, we cannot forget that Australia 
still looks to the Old Country for defence. Her 
tiny population could not protect her shore from a 
determined foe, and in her need she would turn to 
Great Britain for help. She owes therefore a 
great deal to this country, and she could pay it 
in no more courteous manner than by offering a 
real welcome to young British engineers. We do 
not ask her to entertain anyone who is not up to 
the high standards, both physical and technical, 
which she has set up. We can offer her men who 
are competent in every way to be of real value to 
her, and who could take an important part in the 
development of the vast resources which she 
possesses. 

Whilst these words are addressed to Australia, 
we are not blind to the fact that even if she should 
pursue a policy of more rapid development, the 
part that Englishmen would play in it would depend 
principally upon them themselves. It is quite 
useless for young engineers to go there, as we fear 
some do, with a rather superior air, and in the belief 
that they will drop straight into comfortable 
berths. They must be prepared to fight their way 
forward, and the young man who has not the grit 
and patience to withstand hardship and drudgery 
for a couple of years or more had far better remain 
at the family fireside. It may be true that in much of 
the country there is relatively little call for the 
spirit of the old settlers, who built up the British 
Empire, but we look towards the time when exten- 
sion of the habitable area will be made, and when 
those who would do it must be veritable pioneers. 
It is said that parts of the interior can never be 
turned to account, owing to the lack of water and 
the nature of the country. But it is the business of 
the engineer to surmount insurmountable obstacles, 
and these natural difficulties will in the course of 
time be overcome. Yet, apart from these things, 
there are already, as the President said, great 
opportunities, and no more is needed than the 
sincere co-operation of Australia to open chances 
to those of our young engineers who have the 
courage to take and the character to support them. 





Institution of Mechanical Engineers. 


EXCERPTS FROM THE ADDRESS BY THE 
PRESIDENT, SIR VINCENT L. RAVEN, K.B.E. 


THERE were, at all times throughout history, 
geniuses at work on mechanical problems, but some- 
thing to give an impetus to their labour was wanted, 
and this appears to me to have been Stephenson’s 
work as much as anything. Industry was ripe to take 
advantage of our Founder’s great work, which proved 
so much more helpful than the then existing canal or 
horse transport. It also enabled capital to be freely 
utilised just at a time when the financial and banking 
systems of the country were becoming stabilised 
and ready to take advantage of the opportunity. 

But while the Iron Road has not yet brought us to 
the ideal time when we no longer settle our disputes 
by war and bloody strife, still, notwithstanding all 
the systematic and influential opposition, railways 
pursued a triumphal course, and with the introduction 
of speedy and economic transport throughout the 
world, knit more closely together the countries with 
which we trade, and gave that impetus to the industries 
of our country which no other form of revolution 
could have equalled. ° 


AUSTRALIA. 
I have recently spent over twelve months in Aus- 


of seeing the problems they are encountering and the 
way in which they are dealing with them; and 
although one is apt to consider that they devote them. 
selves principally to sheep, cattle and fruit farming, 
which is undoubtedly in the main correct, I think we 
hardly realise how far they have gone in mechanical 
engineering and how much further they will inevitably 
go in the near future, and what really wonderful 
countries they are. 

Taking Australia first, I should wish to remind you 
that the Commonwealth of Australia consists of 
2,974,581 square miles ; it is greater than the United 
States of America and more than twenty-five times 
as large as the United Kingdom, and as compared 
with the whole of Europe, which is 3,858,361 square 
miles, it is more than three-fourths of its area. It is 
its great size, taken together with the fact of the 
limited population, that gives to the problems of 
Australian development their unique character, and 
its clear comprehension is essential in any attempt 
to understand these problems. 

The population at the end of 1921 was 5,510,229, 
composed of 2,798,617 males and 2,711,612 females, 
and in England and Wales alone we had at the same 
period a population of 37,885,242. 

You will therefore realise that the population is 
exceedingly meagre for the area of the country, and 
that it is increasing at a very slow rate; in fact, the 
net immigration into the Commonwealth during the 
sixty-one years previous to 1921 was only 1,030,855, 
of which 589,754 only were males. The natural 
increase of the population is, however, above that of 
other countries. The density of the population is 
only 1-8 persons per square mile, the most sparsely 
populated of the civilised countries of the world ; 
the density of Europe is 123, the United Kingdom 
being 388. 

Let us now see what this comparatively small 
population has done in so vast a country. First, 
taking railways, which, together with roads, are the 
prime essential in the development of any country 
These were commenced in 1854, and at the end of 
1921, 26,201 miles were opened for traffic. The main 
inter-state line which permits of direct communication 
between the five capital cities—Brisbane, Sydney, 
Melbourne, Adelaide, and Perth—covers a distance 
from end to end of 3479 miles, greater than between 
London and New York. 

The longest railway journey, however, which can 
be taken in one continuous line of railway is from 
Longreach in Queensland to Meekathara in Western 
Australia, a total distance of 4760 miles. Thus all 
the principal cities and towns are linked up and 
branch lines radiate further inland in various directions 
ranging up to over 600 and 700 miles. 

There have been considerable engineering feats in 
passing over the ranges of mountains, the gradients 
in many cases being exceedingly heavy. The gross 
revenue of the State Railways is over £35 million, 
the total cost of construction and equipment being 
£226 million, the average cost being £10,000 per mile, 
but in some cases, as between Sydney and Nowra 
and between Melbourne and Bendigo, it has cost as 
much as £49,000 per mile. 

The railways are well equipped and have quite 
modern rolling stock. There is an exceedingly up-to 
date electric train service round Melbourne, and an 
electric suburban train service is arranged for round 
Sydney and has already been started. The Australians 
are very anxious to have their railways efficient and 
equal to the railways in any country, and are taking 
every means to see that this is carried out. 

The one great blot in their railway system is the 
nonconformity of gauge; it varies from 3ft. 6in. in 
Queensland to 5ft. 3in. in Victoria and South Aus- 
tralia, whilst New South Wales and the Federal 
Government are 4ft. 84in. The unification of gauge 
has been under consideration for several years. In 
1921 a Royal Commission reported upon it, with the 
result that a recommendation was made that the gauge 
of 4ft. 8jin. be adopted 4s a standard for Australia. 

The scheme advocated by the Royal Commission 
as the first step will provide a standard 4ft. 8}in. 
gauge railway between Brisbane and Fremantle and 
the conversion of the whole of the broad-gauge lines 
of Victoria and South Australia at an estimated cost 
of £21,600,000, and the estimated cost of the con- 
version of the whole of the lines in the States con- 
cerned is £57,200,000, a very large sum of money ; 
but undoubtedly in course of time this will have to be 
carried out. 

A railway has been prospected and, I understand, 
will shortly be commenced through Central Australia, 
thus connecting up the north and the south. It will 
therefore be seen that the railways of the country are 
in no way being neglected, and their necessity is fully 
realised in a new country even when in the first place 
they are bound to be worked at considerable loss. 
In so large a country, situated as it is with a million 
square miles of it within the tropical zone, the 
problem of an adequate system of water conservation 
is of the greatest importance. This has been and is 
fully realised, and both artesian and sub-artesian 
wells have been undertaken, boring as deep in some 
cases as 6000ft. There are large irrigation schemes 
in connection with the Murray, and other rivers, 
calling for considerable mechanical work in the way 
of pumping machinery, consisting of suction gas 
plant and suitable engines and large centrifugal 
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many and varied schemes, but the engineer is over- 
coming the difficulties of periodical droughts which 
undoubtedly in the past have caused so great a draw- 
back in parts of Australia, and there is no reason why 
these should not be completely overcome. 

[he general State scheme is for utilising the brown 
coalfields at Yallourn for generating power, also a 
subsidiary hydro-electric scheme utilising the re- 
sourees of the Sugarloaf Rubicon River, Snows 
Creek and Royston River districts. The brown coal- 
field is of vast dimensions, the over burden averaging 
30ft., whilst the thickness of coal averages 162ft., 
and outside the square mile of proved coal other bores 
have been made, and another 83,000,000 tons have 
heen proved. The Latrobe River provides all the 
water for condensing purposes and for domestic 
purposes for the township and works. The catchment 
area above Yallourn is approximately 700 square 
with an average rainfall of about 46in. per 
annum, 

The coal is used for the purpose of generating 
electricity and also for making briquettes out of the 
pulverised coal. The object of the briquetting 
works is to provide a more durable and higher calorific 
value fuel from brown coal than the raw brown coal 
itself. The net calorific value of the raw coal is about 
4800 B.Th.U. per pound, with 5 per cent. of moisture, 
and about 3600 B.Th.U. with 60 per cent. moisture. 


miles, 


Briquettes with 12 per cent. moisture have a net 
calorific value of about 9300 B.Th.U. per pound. 
Power is derived from five 12,500-kilowatt Metro- 


politan-Vickers Curtis-Rateau type turbo-alternators 
supplied by twelve John Thompson boilers of 14,425 
square feet heating surface, each evaporating 70,000 Ib. 
to 75,000 Ib. of steam per hour at a pressure of 260 Ib., 
temperature 650 deg. Fah. The total distribution 
for the year ending June 30th, 1924, to 12,792 con- 
summers was 4,781,402 units sold. 

The number of factories in the Commonwealth 
n 1901 was 11,143, and in 1922-3 19,173, the number 
of employees respectively being 197,783 and 412,410, 
and the amount of horse-power of engines used in 
876,441. The mechanical 
ndustries are at present much larger in New South 
Wales and Victoria than any of the other States— 
these having been more fully developed. Most of these 
industries have grown from very small beginnings, 
but im recent years have greatly in size, 
the tendency being to do more and more of the manu- 
factures required by the Commonwealth in Australia 
itself. 


these factories being 


increased 


The Broken Hill steel works at Newcastle, N.S.W.., | 





at the present time cover 325 acres, and they have a 
further 900 acres available for extension. The first 
test pile was driven for blast-furnace foundations in 
1913, and the first blast-furnace was “ blown in” on 
April 9th, 1915, while the first rail on 
April 24th of that year, two years and three months 
from the of ot construction. 
Nearly 6000 men are employed at Newcastle, and 
together with their and 
alhed industries the company has close on to 12,000 
employees, the wages peid per week amounting to 
£34,000. The products despatched from the steel 
works per annum are, by steamer 175,000 tons, and 
by rail 150,000 tons, making a total of 325,000 tons. 
The coke required for smelting the iron ore in the 
manufactured in the company’s | 
own at the works. There three 
batteries consisting of 224 ovens of the Semet Solvay 


was rolled 


date commencement 


ironstone munes, quarries 


blast-furnace 


Is 
ovens steel are 
Each oven has a coal capacity of 
74 at one charge, producing approximately 
8000 tons of coke. The whole of the coal is drawn 
from the Newcastle district. 

There are at Newcastle the Commonwealth Steel 
Products Company, which manufactures steel axles 
and tires, and now, executes work for most of the rail- 
ways in Australia; also Lysaght’s works for corru- 
gated and sheet iron, and Ryland’s works for wire, 
nail, and wire netting. 

1 could not pass from the manufacturing industries 
without mentioning Thompson and Co.’s works. 
These works are situated at Castlemaine, Victoria, 
which was known in the early days as Forest Creek, 
and was situated in the midst of the great gold 
digging rush. They were started as a small foundry 
in the late ‘seventies to supply the mining plants, and 
had a very modest beginning, employing only some 
half-a-dozen men. This has grown to-day into a large 
engineering works covering many acres, and the 
equipment and organisation are such as certainly to 
warrant its ranking as one of the most up-to-date 
and varied engineering establishments in the Southern 
Hemisphere. 

The most modern types of machines and plant have 
been installed regardless of expense, and the work 
which I saw being carried on there was up to the very 
engineering standards. They manufacture 
blowing engines for blast-furnaces, marine engines 
both small and large, having constructed the marine 
engines and propelling gear for several of the 5000-ton 
Commonwealth steamers, and marine boilers, steam 
turbines up to 17,500 kilowatts, surface condensers 
and turbine pumps. 

From what I have said it will realised that 
Australia is moving forward rapidly with its mech- 
anical industries, and that it is determined that the 
work undertaken and carried gut shall equal anything 
that can be purchased outside. 

It would not be fitting to leave the consideration of 
Australia without some reference to its educational 


by-product type. 
tons 


best 


be 





finest merino wool in the world, with its wheat, its 





system. Very careful consideration has been given 
to it. It is quite worth while for anyone who is 
particularly interested in this subject to read what has 
been written with regard to it in the official Year 
Book of the Commonwealth of Australia. The 
standard of the examinations in the’ universities is 
similar to that in Great Britain. There are six 
universities, the principal of which are Sydney, 
Melbourne, and Adelaide, which are kept up by 
Government grants and private benefactors. There 
are also technical colleges and trade and science 
schools in the various States, most of which, however, 
with the exception of those giving technical instruc- 
tion in mining, have only been instituted since about 
1916. This is a growing necessity and is fully realised, 
and the number of enrolments is rapidly growing. 


NEW 


New Zealand is a country differing very largely 
from Australia. It has an area, including islands, of 
103,862 square miles with a population, excluding 
Maoris, taken in 1921, of 1,218,913, this compared 
with Great Britain in the same year having 40,767,530. 
It is a country which by Nature is gifted with every 
means for producing the primary necessities of life 
in the way of agricultural and pastoral productions, 
and is capable of finding employment for many 
millions more people in its rich and productive soil. 

We, as mechanical engineers, are, however, 
interested more from the point of view as to how 
manufacturing enters into the development of this 
rich and beautiful land. A cheap motive power is 
essential to industrial manufacturing success, and it 
is the development of water power used for generating 
the supply of electric energy which is going to solve 
| the question of cheap power. At the end of 1924 
the water power in use reached nearly 59,000 horse- 
power, and the need of this power promises to be more 
extensive in the near future. These power schemes 
are carried out by the Public Works Department and 
extend over the Northern and Southern Islands. The 
policy of the Government generally is to supply 
power in bulk, leaving the reticulation and retail 
supply in the hands of the local authorities. The 
units generated in 1924 by water power alone were 
152,302,799. The total annual cost per unit sold was 
1-33d., and the net profit £94,705. 

New Zealand is a country rich and by no means 
fully developed, ready to give employment to a large 
number of people, and in course of time to provide 
comfortably for an increase of many millions. 


ZEALAND. 








CONCLUSION. 


In this address 1 have endeavoured to show how, 
with the introduction of railways for public use, 
mechanical engineering, having started from very 
small and insignificant beginnings, has by means of 


days is ever to the front. There is a field for English 
capital, and it could and should find space and work 
for our overcrowded country to-day. 
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Metalliferous Mine Surveying By FREDERICK 
Winrperc. London: Mining Publications, Ltd. 
1925. Price 15s. 

SINCE the publication of Bennett H. Brough’s “ Trea- 


tise on Mine Surveying” in 1888, the miner's dial 
has been ousted by the theodolite for all but sub- 
sidiary work, while the tacheometer has not yet made 
as much progress into favour as was at one time 
expected. Accordingly the present treatise by Mr 
Winiberg, lecturer in mine surveying at the Camborne 
School of Mines, Cornwall, is almost entirely devoted 
to the theodolite and the level in those forms modified 
for use at the surface and underground in metalli- 
ferous mines. The scope of the book is, therefore, 
necessarily limited, but the treatment is thoroughly 
comprehensive for the advanced student and for 
the practical surveyor. The care and adjustments 
of the theodolite as modified for underground work, 
the methods of using it, and the precautions to be 
taken in setting out the triangulation and making the 
observations are fully set forth. A very useful feature 
of the book is the reproduction of the instructions 
given to the students for the carrying out of the 
routine work involved in making the adjustments 
and operations. Possibly one thing is omitted that 
might well have been included, and that is some notes 
on the plumb lines in shafts used for connecting 
surface and underground surveys. The author deals 
fully enough with the methods of getting the orienta- 
tion from the lines, but gives no hints as to how the 
lines are to be got into position and condition for use ; 
but possibly he considers that for things like that, 
the embryo surveyor must go elsewhere and learn 
from the man who teaches him how to book and calcu- 
late his observations. The work is divided into ten 
chapters, dealing with the theodolite ; triangulation ; 
measurement of the base; astronomical matters ; 
observations for meridian ; latitude and time ; surface 
traversing ; levelling ; tacheometry ; traversing under- 
ground ; orientation of an underground survey and its 
connection to the surface triangulation ; orientation 
by magnetic needle only ; surveying through inclined 
shafts ; the auxiliary telescope ; slope surveying ; and 
mathematics. 


SHORT NOTICES. 
Scientific Paradoxes and Problems. By 
mann. London: The Old Westminster Press. 1925. 


A. 8. E. Acker 





steam transport on land and sed, connecting up and 
bringing into close contact the countries of the world, | 
advanced from being practically a trade carried on by 
comparatively few, to of the scientific 
professions. It enters into every phase of our modern 
life, and requires the highest technical and practical 
training for desirous of obtaining 
responsible and important positions as mechanical 


one most 


those who are 
engineers to-day. 

Great Britain, having been the birthplace of this 
mechanical science, developed industries employing 
vast numbers of workmen, and we have grown into 
land with to 
At the same time other countries 
find 


a great industrial mechanics second 


none in the world. 
have advanced, and 





we severe competition. on 
every side, that there are not the oppor- 
tunities for to enlarge our industries and find 
employment for the ever-increasing number of young 
engineers who are constantly requiring it. 

I have also pointed out that our Colonies, which 
I have recently visited, are vast and rich and com- 
paratively unpeopled. We have, therefore, in 
Australia a country of immense wealth with great 
enormous area populated 
These people, 


same 


so 


Us 


possibilities, having an 
with a small number of inhabitants. 
who are a virile race sprung from a sturdy stock who 
overcame in the early pioneering days what appeared 
to be insurmountable difficulties, and living for the 
most part in a wonderful climate, have built up cities 
of which they are deservedly proud ; have put down 
railways ; have irrigated their land; supplied their 
cities and towns with lighting and power, and are 
developing their manufacturing industries. With 
education of a high standard, they are surely a 
Colony of which we must be proud. 

This country, capable of breeding sheep giving the 


cattle and its fruit, with all the wealth, capable, if it 
was worked, of supporting at least sixty or seventy 
millions of people, and here is the Mother Country 
anxious to find work for million and a-half 
people. Surely there ought to be but one way out 
of our difficulty—let us people the land, start and 
develop new industries, and help both ourselves and 
Australia at the same time. 

New Zealand is a country which must be attractive 
to every Englishman, so like his native land, if any 
thing more beautiful, and with a much better climate 

a country being governed and organised so as to 
make it attractive to live in, and in course of time 
capable of finding room for many millions more 
people. I have brought this particularly before you, 
for, as countries such as Australia and New Zealand, 
which must grow, the mechanical engineer in these 


some 








Price 5s. net.—This volume the result of the fort- 
nightly talks on Popular Fallacies which the author broad- 
casted from Savoy Hill in the early months of the present 
year. He invited his listeners to send him posers. They 
did so in large numbers, and he has collected the best for 
publication, together with some which he himself had 
garnered thirty vears ago. Amongst the century of para 
doxes and problems which Mr. Ackermann here puts before 
us many, of course, are old and familiar, but as they arise 
periodically, like restless spirits, and are only laid once 
more after editors have given them a decent run in their 
correspondence columns, it convenient to have the 
solutions at command in a handy little volume. If we 
recollect rightly, we said of the author's “ Popular Fal 
lacies *’ that it was just the kind of book to leave about 
on occasional tables for the provocation of conversation 
after dinner. This volume might lie side by side with its 
predece ssor, but only in houses where more or less acien- 
tific people congregate, for it is not so “ popular”’ as the 
other, though some of the problems are of the familiar 
mathematical puzzle order, which has a perennial attrac 

tion for certain minds. For example, we commend the 
following problem by Professor C. V. Boys to our readers 

“ Little Tommy was exactly half my age. Some time 
later he died. If he had lived twice as long as he did he 
would have been a year older than I was when he died, 
and that would have been as many years ago as I was 
older than Tommy. Now I am eight years older than I 
was when he was half my age. Poor littl Tommy! How 
old was he when he died?" The italics are the author's 

They do not affect the answer. 


18 


is 


The Mechanism of the Car. Volume III. of a series of 
Motor Manuals. By Arthur W. Judge, Wh. Sch., late 
Senior Technical Assistant to the Air Ministry. London : 
Chapman and Hall, Ltd. Price 4s. net.—To present to the 
motor car user, engineer, student and others a clear and 
concise treatise on the mechanism of the motor car within 
such a small compass as this volume is obviously attempt - 
ing the impossible, nevertheless the author has come very 
near to succeeding in his task. Although his chief descrip- 
tions are confined to some of the most common types of 
mechanism in vogue, some space is also given to par 
ticulars of steam and electric cars, and several of the more 
promising variable transmission systems receive 
sideration. The book comprises twelve chapters, dealing 
with the chassis, the frame and suspension system, front 
axle and steering, the clutch, the gear-box, alternative 
transmission systems, the propeller shaft and back axle, 
the brakes, the road wheels, traction and braking prin 
ciples, lubrication of the chassis, and other types of auto- 
mobile. Although all these subjects are dealt with, and 
fairly adequately illustrated, within about 150 pages, the 
author has had to condense his descriptions to the minimum 
length. Hence such interesting features as the Lanchester 
epicyclic transmission gear receives only a scanty reference, 
and some of the drawings have had to be reproduced on 
such a small scale as to be illegible. One of the most 
instructive chapters is that on brakes, the features of the 
best-known systems being described. 


con- 










































































































THE ENGINEER 






Ocr. 30, 1925 








HYDRAULIC FLANGING PRESS 


FIELDING AND PLATT, LTD., 


(For de acreption see opposite page) 
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A Large Hydraulic Flanging Press. 


tue unusually large hydraulic flanging press illustrated 
page 468 has been built by Fielding and Platt, Ltd., of 
Gloucester, to the order of the South Australian 
iailways, for heavy locomotive work. It is constructed 
actically throughout of steel and is equipped with three 
main rams, giving three “* powers,’” namely, 1000, 660 
340 tons, which are used according to the requirements 
the work to be flanged. Two auxiliary water-saving 
ms and cylinders are also fitted for the purpose of 
nning up the moving table carrying the dies during the 

© or clearance portion of the stro Thereafter pres- 
re is admitted to the main cylinders. The press is also 
ted with four radial gripping or vice rams, each of 25 tons 
power, 80 that a total force of 100 tons is available for 
pping purposes. When small work is being done, a 
ntral vice ram provided in the main ram is employed 

to grip the work, an arrangement which enables small 
The columns are 
in diameter and are spaced at 12ft. Llin. and ft. 
ntres. The width of the table is 10ft. 7in., and there- 
re the clear space on the table available for the reception 
of the dies is 12ft. by 10ft. 7in., or of 12ft. llin. by 8ft. lin. 
maximum daylight between the table faces is 7ft., 
id the minimum 3{t., while the stroke of the moving 
table 4ft. The three main entablatures and all the 
linders are of cast steel. Outside packing glands are 
rovided on the three main rams. The press is operated 
means of a group of valves of the Fielding balanced 





umeters to be flanged satisfactorily. 


thon 
Ihe 
is 


piston type, self-contained on a combined pressure and | 


exhaust base 
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ponsible for the op 
pondente. ) 





(We do not hold ourselves ¢ s of our 
corr 


es 


VOTOR CONVERTERS ROTARY CONVERTERS 


Sin, It is now becoming a matter of frequent occurrence in 


cifications that motor converters are being called for in cases 


re rotary converters would obviously be a far more econo 
sl proposition, and to all appearance entirely satisfy the 
hniceal requirements 
Although the fashion of the moment in the matter of equip- 
nts seems often to play a rather important part in the pre 
sration of specifications, it is hardly credible that a type of 
wnt should be reverted to which was admittedly evolved to 
et conditions of other days At the present time, such a high 


and reliability has been reached with rotary 


yree of eflicrency 

nverters that hardly a case remains in practice where these 
whines cannot be used with advantage in preference to motor 
nvertors \t the same tome, there ix no longer any essential 
int in which motor converters can be regarded as superior to 
tary converter \ review of the principal clains put forward 
favour of motor converters will make this perfectly patent. 

bhese claims can be summarised as follow 
1) Possibility of connecting the plant direct to the high 


<ion supply without transformer, up to 11,000 volt« 


Simple starting up and nearly immediate synchronising 
}) High efficiency and possibility of maintaining a power 
fuctor always in the neighbourhood of unity, 
1) Large range of regulation on the direct-current sick 
>») Perfect balancing im the case of three-wire systens 
4) Small peripheral speed 


Safe operation without highly trained staff 


by 


and see wherein 


Let us now consider these claims on« one 
they differ from those which can be brought forward for rotary 
onverters, or how far they represent practical advantages over 
rotary converters 

1) The advantage is here on the side of the rotary con- 


erter, as the fact that the latter plant requires a transformer 
eans that the high-tension windings are immersed in oil, and 
onsequently more reliable than the best designed high-tension 
the 


acts as 


On the 


motor Furthermore, the transformer 


of 


windings of 


choking coil in cas resonance or similar troubles 


other hand, repairs can be carried out more easily than in a 
motor, in the event of a breakdown of insulation 
2) There is no difference as compared with a rotary converter, 
the latter plant i< quite as simple to start up and synchronise 


“a motor converter 


3) The efliciency of a rotary converter, including the trans- 
former, is higher than that of a motor converter, as, on the one 
hand, the efficiency of the transformer is considerably higher 


than that of the best three-phase induction motor, and, on the 
other hand, the efficiency of the rotary converter is higher than 





that of the generator of a motor converter In the case of a 
1000-kilowatt equipment, for instance, the efficiencies would 
be as follows 
Transformer \bout 98-6 per cent 
Rotary converter About 95 per cent. at full load 
Total efficiency \bout 94 per cent, 
If we further include 1 per cent. for the series reactancey, we 


arrive at about 93 per cent. In the case of a motor converte 

the efficiencies would be, under the most favourable conditions, 

as given below 
Motor 
Generator 
Total efficiency 


About 95 per cent 
About 94 per cent 
About 89-5 per cent 


With larger units, the gain in efficieney secured through the use 


of retary converters is still greater. The power factor of rotary 
nvertters ix, on the other hand, also approximately unity or 
lending 


(4) The range of regulation of motor converters is actually 
larger in view of the iact that the direct-current machive works 
pattiaily as a generator. In the case of a-set where the mumoper 
of poles o1 the three-phase induction motor and of the direct- 
current machine are the same, so that the latter works half as 
# generator, the range is about double that of a rotary converter. 
This seeming disadvantage can, however, easily be compensated 
for by making use of an induction regulator, by means of which 
it is possible to deal not only with the regulation on the dircet 
current side, but also with the large fluctuations liable to occur 
the of the 





on high-tension side. The efficiency rotary con 





verter, including the induction regulator, is even then higher 
than that of the motor converter. 
(5) There is no difference here between a rotary converter 





and a motor converter, with regard to balancing of three-wire 


systeins | 
(6) The small reduction in peripheral speed, in the case of | 
motor converters, is obtained at the expense of the size and price | 
of machine. At the present day, when the commutator and brush | 

design has reached such « degree of perfection, small differences 
in peripheral speed are of no consequence, As regards noise, 

it is possible with the peripheral speeds adopted at the present 
day for rotary converters to build machines practically noiseless 
| 


in operation. It may Le said, in this connection, that a machine, 


i 


although it may have a peripheral speed of only 25 metres/ 
another machine with 35 | 
ed, 

(7) The operation of a rotary converter is as simple as that of 
a motor converter, while the fact that the high-tension winding 


is in the transformer ix an important advantage of the rotary 


seconds, may be more noisy than 





metres /seconds, if not properly desig 


converter. The rotary converter is, on the other hand, much 
| 


simpler than the motor converter as regards design. In the care 
of the latter plant, for instance, the leads connecting the two | 
to be led through the hollow shaft and | 
a 


rotor windings have 
rather weak from 


It may be added that a better utilixa- | 


middle bearing, this being a point con- | 
structional point of view. 
tion of the space available is possible with rotary converter | 
equipinents, as the. position of the transformer can be chosen 
independently of that of the rotary converter. This is a con- | 
siderable advantage, seeing that converting plant is usually 


very 





installed in large centres where floor is costly. 


As regards the plea that motor converters are more reliable, owing 


space 
| 
to their lower speed, this can hardly be taken seriously, as experi 
ence has shown that 50-cycle rotary converters could be built 
for a speed of 1500 revolutions per minute, with every guarantee 
of reliability in service, for pressures as high as 1500 volte | 
The mere fact that so few makers of electrical machinery have | 
taken up the construction of motor converters is, in the writer's | 
opinion, a clear indication that the advantages of rotary con- 
verters over motor converters are generally recognised; it is, | 
however, quite comprehensible that those who have been unable | 
to produce 50-cycle rotary converters operating satisfactorily | 
from a commutation point of view should encourage the present 
fad for motor converters, but the purchaser cannot fail to appre- 
ciate that, in view of the limited number of manufacturers of 


motor converters, the cost of this type of plant, already +o dis- 
proportionally high as compared with that of rotary converters, | 
wiil tend to ascend still further. 

G. Wurerics, M.LE.E. 


London, October 22nd. 


THE BUSINESS SITUATION IN ENGLAND 


Sir Being of English ancestry I am interested in the welfare 


in & Visit this summer, to pay more 


business condition there caused 
to it. 
It would be a world calamity if England should fall materially 
behind of 


after England has taught business and engineering to the world, 


of England present me, | 


than usual attention 


other countries commercially, although, course, 
things cannot remain as they always have been. 

This should 
America it almighty dollar, 
less the almighty pound 

To it » 
establishing the Dole,” and every effort should be made to 
do it It of 


and public duty and to increase the idea among the labouring 


In 


no 


commercial and be so regarded 


ix the 


Is 4 age 


and in England it is 


if a mistake was made 





mM ms as very serhus im 


away with serves to nullify a sense manliness 
class that the Government is an inexhaustible source of money. 
The labour leaders promote these views 

The leaders and the unions appear to do everything to increase | 
their wages except to work, and consider nothing that reduces | 
wages or keeps them where they are, and they and the coal | 
miners are not concerned over the ability of England to meet | 
external competition in coal. They complain that the methods 
of 1 if the 
att smpt to increase produc tion by any means, the men oppose | 


them 


@ mine owners are not efficient, and vet owners | 
} 


Proof of this is furnished | 
per person per year 
effective appliances 


ineffective. 
of 
with 


them and render 
the 


since 


reduced coal mined 


1883, 


by quantity 


although increasingly 


from time to time, as shown below 


Tons of coal mined 





per person per year. 


1883 334 tons 
1903 275 tons | 
1913 260 tons 
1924 "0 ton 


| to maintain our artificially established industries. 


the various editions appeared 


| concerning engines designed by 


There are all kinds of things that may be too 
heavy and costly. Now is the time, as business is poor, to re- 
design everything, reducing the ammount of metal and simplifying 
the forms so that machining ix easy and improving their action. 


of production. 





Efforts should also be made to reduce the overhead costs. 

In architecture a building can be beautiful from its proportions 
and not by being covered with busts, statuary, and complicated 
shaper. By omitting these features costs can be reduced. 

In regard to taxes, public expenses should be reduced, and 
a committee or board of, say, three persons should be appointed 
the Government departments 

In the United States such a 


to scrutiniso everything that 
do and the meney they epend. 


lidge, and it 





committee has been appointed by President Co 
has found needless employees and wastes of 
money. An example is that of cloth for mail bags. This cloth 
By using plain cloth it was considerably 


astonishing 


had many blue stripes. 
cheaper, and when the bags were worn out they brought a 
higher price as old cloth because they were of one colour. 

People in other countries do not like English things because 
they are large and clumsy. Knives, forks and spoons are too 
large and bad in shape. The same can be said of some other 
table ware. Textile articles are nearly always good and attra 
tive, but to claim that England produces nearly everything 
of superior quality is a mistake, and a study should be made 
to determine what ix superior and what is not in order that there 
shall be no further delusion on this point. 

The continued use of the Lancashire boiler is a case in point 
This is a large boiler with little heating surface and grate area, 
and is costly and It 
takes up a great deal of room, and requires a large building 


inefficient. requires expensive setting, 

The tenacity with which England adheres to the use of tons, 
quarters and hundredweights, and tons of 2246 Ib., is amusing 
to The 
continued use of pounds, shillings and pence is another instance 


say nothing of stating a man’s weight in “ stone 
of conservatism, when it would be so easy to have pounds and 
decimals, the pound being just equal fo, say, 20 francs or to 
5 dollars. 

In England I noticed in many shop windows the greatest 


quantity of cakes I ever say anywhere. This indicates extrava 


gance. Marmalade and jams are omnipresent; but the) 
must be poor food. We get along very well without them. I 
noticed an article in The Times congratulating the country 


on an in the wine trade. I am not a prohibitionist, 
and should like to be where I could take some part in this trade, 
but I will say that I was astonished at the amount of drinking 
that I saw in England this summer. I saw little 
of any effect on the health, but I do think that it reduces the 
Perhaps the 40’ clock 


increase 


evidence 
energy and makes people sleepy and dull. 
tea neutralises this effect. 

Theoretically, I am a free-trader, but here a tariff is necessary 
It 
have if the established 
If | were an Englishmen I should favour a tariff on most manu 


would 


been better system had never been 


factured articles and free trade in raw materials. 


Boston, Mass., October 16th F. W. Dean 
COMPOUND LOCOMOTIVES 
Sin, —Your correspondent R. ¢ in ‘Tue Encinenr of 
October 23rd, pays me the * compliment of implying that my 


of Webb's L. 
motives lacks somewhat of truth. 


and N.W.R. compound loco 
Judging from the context of 


historical account 


his letter, his implication rests not upon his own personal know 
ledge, but upon two books which he mentions Before dealing 
R.C.”’ that I tried to give, 
could, an unbiassed account of the compounds, and if he will 
read it he 
defects mentioned. 


with these, I can assure * as far as I 
will find their xl points as well as their 
Ax the 


road, I had considerable personal experience of these, and repeat 


again, 





for their actual performances on 


what I wrote in my articles that, with the exception of the ten 


7ft Teutonic " class, which were much better than the other 
three-cylinder types, their performances were very “ streaky 
“R. C.” has been somewhat unfortunate in his choice of 


books. 
came out in parts, and though an interesting condensed account 
of the L. and N.W.R. engines of the period, is not a technical 
work at all, nor does it pretend to be. 
the writers an injustice, but when it appeared it gave me im 


The small work by Cotterill and Wilkinson originally 


I apologise if I am doing 


pression of having been compiled for the younger generation by 
enthusiasts to whom everything L. and N.W. was couleur de rose 
The Mr. Bowen Cooke's book “ British 
Locomotives is On quite another plane. But at the time that 
the first in 1893- 
impossible for the author to give the cons as well as the pros 
his chief. But i 


late excellent on 
it was naturally 


since 


| appeals to Bowen-Cooke's testimony, I cannot do better than 


They have always done this, as witness the vupposition to the | 
power loom. I am informed that if a shipbuilder puts in a 
machine that performs with increased speed, the operator sees 
that it does little or nothing more than the old. 


| 


What is needed is more education among the working classes, 
and an effort made to give them some idea of economics, and | 
the source of wealth. The labour leaders have lost a great | 


opportunity to instruct them in these matters and show them 
the importance of working hard and improving their efficiency. 
People should learn that by being slow and inefficient in any 
way they are causing high production and living costs. 

In regard to production, from my observation I should say | 
that England of 
re-design their specialities. This is particularly true of plumbing 
Flush tanks 
are too complicated, cocks and valves are too heavy and too 


in manufacturers many things should now 


fixtures, which are poor, too costly and out of date. 
costly, and pipes are unnecessarily large. Many closets will 
not flush unless the chain is pulled with the right speed, while 
they should work no matter how they are pulled. Lighter and 
less expensive things may be as durable and satisfactory as 


heavier ones. 

The finish and elaborate painting of locomotives, while beauti- | 
ful to look at, do not pay dividends, The beauty of machinery | 
is more in shapes and proportions than in finish. A locomotive 
will do its work well when of proper design, if built of proper 
materials with the wearing surfaces properly finished, other 
surfaces smooth-forged, and the whole machine painted black. 
This pays 

There is something radically wrong when English shipping 
companies order ships made on the Continent, as they are now 
doing in considerable numbers, and I think it is not wholly a 
matter of wages. It is, I think, a disposition on the part of 
the working men to restrict output both by laziness and by al 


dividends 





desire to make a job last. 
It has been suggested that a part of the high cost of ships | 
| 


is due to the high cost of purchased parts, and this is another | 
reason for re-designing these parts and revising the processe 





answer your correspondent by quoting Bowen-Cooke himself 
Moreover, the quotation which follows is of interest in that it 
not only gives some figures relevant to the present discussion, 
of the late Mr 
Speaking before the Institution of Mechanical Engineers 


but supplies the reply to “R. C.‘s criticism 
Whale. 


in April, 1910, when he, was chief mechanical engineer of the 
L. and N.W.R., Mr. Cooke 





said 


So far as the L 
a very large experience of the compounds built by the late 
Mr. Webb. Mr. Webb believed in 
compounds as represented by the particular system evolved 
in the works at Crewe. When Mr. Webb was succeeded by 
Mr. Whale in 1903, that gentleman, who bad had as much 
practical experience in the work of compound locomotives as 


and N.W.R. was concerned, they had had 


nothing else but 


any man living in the world at that time, as soon as he came 
into power inaugurated the very drastic policy of scrapping 
the of compounds or turning them into simple 
engines. It might be of interest if he gave a few brief 
figures with regard to the result of the change of policy that 
took place in converting, or perverting, whichever the mem 


majority 


bers chose to call it, the engines from compound to simple 
The first figures given relate to the conversion of the eight 
wheels coupled compound mineral engines. To 
omit these, and continue with that portion of Mr. Coolkte’s r 

marks relating to the particular 4-4-0 four-cylinder expres 

engines, concerning the alterations to which “ R. C." appears to 
condemn Mr. Whale. 


SAVE Space, 1 


‘ Another interesting example of the alteration of a com- 
pound engine into a simple engine which did not perhaps 
deal very much with the question of economy in working 
but more with efficiency, was evidenced by the conversion of 
one of the four-cylinder compound express passenger engines 
© left on the line by Mr. Webb 
taking off 
low-pressure 


which was the standard engi 








and in which Mr. Whale tried the experiment 
the high pressure cylinders and lining up the 
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cylinders to 18}in., which were originally 20}in. . . . First 
of all, he tried the compound engine on the train,’ and found 
that it was impossible to keep time with it. As the author 
(Mr. George Hughes) had explained in his paper, it was a 
better thing to have the high and low-pressure engines with 
different motions, but in the particular case to which he was 
referring, one valve gear was common to the two engines, with 
the result that it was sluggish in its work, and it was quite 
impossible to keep time with the train, whereas the altered 
engine had absolutely mastered the work. That was an 
example of the compound engine, which had been used on the 
1. and N.W.R., converted to the simple engine, with very 
beneficial results. 

An interesting result of six months’ working with the 
express passenger trains between Euston and Crewe, with 
two different classes of compound engine and the 6ft. 6in.* 


coupled simple engine of the ‘Precursor’ type . . . was 


as follows : 


Total Average coal 
train consumption 
mileage. per train mile. 
Ib. 
7ft. three-cylinder compounds 
* Jeanie Deans ’ class 180,299 .. 48-9 


7ft. four-cylinder compounds, 
* Diamond Jubilee ’ class 264,238 .. 43-6 
tft. Gin. four coupled simple 
engine, ‘ Precursor’ class .. 379,957 .. 47-2 
* Those figures proved that really, with much heavier trains, 
the simple engine was beating the three cylinder compound 
engine, although it was little higher in coal consumption than 
the four-cylinder, whilst working heavier trains than either 
of the compound classes. . . . 
rhe average mileage between repairs in the shops was as 
follows : 
7ft. compound four-coupled passenger 47,833 miles 
6ft. 6in. simple * Precursor’ class (runs 
up to 90,000 or 100,000 miles) 69,124 miles 
* The experience on the L. and N.W.R. had therefore shown 
that wear and tear with a compound engine was very much 
greater and that it was impossible to get the mileage out of 
such engines, that was able to be obtained out of the simple 
engines. 
A few comments on the above figures are necessary. The 
L. and N.W.R. experiences relate to unsatisfactory types of 
compound engines, and must not be taken to apply in any way 
to the much better types of three-cylinder Midland or the four- 
cylinder French types, such as are the subjects of the present 
discussion. But they supply a sufficient answer to the third 
.’s”’ letter, and throw some light at least on 
the history of Whale and the four-cylinder conipounds. 


maragraph of ** R. ¢ 
I I 


The coal consumption of the “* Teutonic ” class, of which the 
Jeanie Deans was one, as given above by Bowen-Cooke, was 
48-9lb. per mile. On page 181 of THe Encrineer of August 
21st, I gave Webb's official figures of 35 1b. per mile average, and 
32-41b. per mile for the Jeanie Deans itself. Webb's figures 
certainly applied to a period about seven years earlier, when the 
trains may have been somewhat lighter, but as the *‘ Teutonics ”’ 
after 1899 did not work the heavier trains, the great difference 
seems to require explanation. 

As regards coal consumptions, Mr. Cooke was not comparing 
like with like in that the boilers of the three classes of engines 
** Precursors 
had the largest boilers pressed at 1751b., the four-cylinder 


in the tables were dissimilar. The “‘ simple 


compounds had boilers of less size, pressed at 200 1b., and the 
‘Teutonic *’ class had the smallest boilers of all, pressed at 
175 1b. The dimensions are given in my articles. 

[ am glad to see that “ R. C.”" gives actual figures in the latter 
part of his letter. There are several points which might be dis- 
cussed, but space will not permit of reference to more than one, 
viz., the relative points of cut-off in the high-pressure and low- 
pressure cylinders. In Webb’s earlier three-cylinder coin- 
pounds, after almost every variation of cut-off in the low-pres- 
sure cylinder had been tried, the low-pressure gear was aban- 
doned for a loose excentric with fixed cut-off at about 70 to 
75 per cent. In the later four-cylinder coupled compounds, one 
gear actuated both high-pressure and low-pressure valves, and 
the points of cut-off were mutually interdependent. Evidently 
this meets with “ R, C.’s”’ approval; nevertheless, in practice 
on the L. and N.W.R. engines, it did not prove satisfactory, as 
is shown by the above statement by Bowen-Cooke. Whale 
added an independent high-pressure valve gear, and the engines 
were afterwards usually worked with the low-pressure engine 
in full gear, the cut-off being varied in the high-pressure cylinder. 
Phe result was certainly considerable improvement in the running 
of the enyines, at the expense of complication and extra parts. 
Many years’ experience in working the French four-cylinder 
compounds proved that the best results were obtained by varying 
the high-pressure cut-off, and leaving the low-pressure cut-off 
at about 65 to 70 per cent., though the latter was often varied 
slightly at high speeds. The P.L.M. did not even allow for any 
variation, but fixed the low-pressure cut-off at, I believe, about 
63 per cent. “R. C.” seems to be of opinion that during all 
these years, French and many German enginecrs also have been 
all wrong. I should be very interested if he would explain fully 
the reasons for his views. 

On the other hand, the Midland three-cylinder compounds 
work differently, and the cut-off in the low-pressure cylinders is 
somewhat earlier than that in the high-pressure cylinder. The 
result is also certainly successful. He may also be able to give 
us his opinion about this. If “‘ R. C.’s”’ figures are correct, the 
points of cut-off in full gear have been altered. Before being 
superheated, the Midland engines cut-off in full gear at about 
65 per cent. high-pressurg and about 60 per cent. low pressure. 
I notice that he gives 87 per cent. high pressure and 76 per cent. 
low pressure. Do these figures refer to the latest L.M.S. com- 
pounds ? 

E. L. Anrons, 

Nottingham, October 26th. 


Sir,—It will be admitted, I think, that Mr. Ahrous has put 
this question in a very fair and open-minded manner in his 
letter appeering in your issue of the 16th inst. The demands 
of the future will probably be in the direction of obtaining a 
much higher duty from each pound of coal consumed—by means 
of superheating, feed heating, and increased boiler pressures. 
The logical corollary of the latter would be the adoption of 





compounding. 
With regard to the Midland compounds, Sir Henry Fowler 





Birmingham to London (Broad-street), City to City express. 


2 6ft. Gin, was the nominal diameter, the actual diameter was 


informed me some time ago that it had been decided, in the 
case of the 6ft. 9in. engines, to revert to the cylinder diameters 
employed in the older or 7ft. wheel class of 1901-1909, viz., 19in. 
for the high-pressure and 2lin. for the low-pressure cylinders. 
Further, that the present series with the smaller coupled wheels 
would eventually run from No. 1045 to No. 1184, thus making, 
with the forty-five Johnson-Deeley 7it. examples, a possible 
total of 185 compounds of the three-cylinder 4-4-0 type on the 
L.M. and 8.R. 

The adhesion weight is alike in all of the engines of both classes, 
being 39 tons 4cewt. Agaim, in each case, the method of starting 
the engines is by the admission of steam direct to the low- 
pressure cylinders through a jockey valve on the main regulator 
valve in the dome. The quantity of steam which can pass is 
limited to a certain degree of movement of the driver's regulator 
handle. If more power is needed, the further opening of the 
regulator cuts off the live steam to the low-pressure cylinders, 
and the engine then works as a compound. Consequently, 
except with greasy rails, slipping would not occur to any material 
extent. In this connection, Mr. Dauncey said nothing as to the 
condition of the rails in the instance mentioned by him. 

Commencing with No. 1056, a new standard tender, carrying 
5} tons of coal, and weighing, loaded, 42 tons 14 ewt., has been 
provided, the earlier ones, after the abolition of the double- 
bogie tenders used for a time with the first five, or Johnson, 
engines, holding 4 tons of coal, and having a loaded weight of 
42 tons 18 cwt. Later, the coal capacity was increased to 7 tons 
and the full weight to 45 tons 18 ewt. At present, Nos. 1000 to 
1055 have tenders of the last-mentioned size. Froim the first, 
all the six-wheeled tenders carried 3500 gallons of water, and 
this quantity applies also to the new and lighter tenders recently 
introduced by Sir Henry Fowler, as mentioned above. 

The overall height dimensiggS have been reduced in the group 
of engines beginning with No. 1065, a shorter chimney and a 
flat-topped dome casing being fitted. Height, rail to capuchin, 
12ft. 10jin.; to top of dome cover, 12ft. Llin. All the engines, 
as superheated, weigh 61 tons 14 ewt. in working order; the 
7ft. wheel engines have a bogie wheel base of 6ft. 74in.; the 
6ft. 9in. class one of 6ft. 6in.: the totaLengine wheel base being 
24ft. 4hin. and 24ft. 3in. respectively. 

I take this opportunity to thank Mr. Ahrons for his reply 
respecting the use of underhung springs in conjunction with 
outside frames, in the case of the G.W.R. 0-6-0 tender, and the 
Mersey Railway (6-4 tank engines. The point with regard to 
the reduction of the water capacity, which would have resulted 
if the springs of the Mersey engines had been placed inside the 
tanks, actually did oecur to me, as, of course, the water had to 
serve the purpose of condensing the exhaust and therefore the 
quantity carried would be relatively important. The 0-6-4's 
(1885) carried 1250 gallons; the Beyer-Peacock 2-6—2's (1887) 
1150 gallons ; and the Kitson 2-6 2's (1892), 1170 gallons. 

Personally, I did not think that metallic packing, in the 
accepted sense of the term, could have been used as early as 
1831, and I am obliged to Mr. Ahrons for having definitely dis- 
posed of the matter. 

Reverting to the “* Midland ” compounds, I might add that 
the construction of as many as 140 additional engines, or 185 
in all, of the three-cylinder kind, is surely sufficient evidence of 
their success. At starting, the high-pressure cylinder is placed 
in equilibrium, and, contrary to the system as originally devised, 
does not receive steam at reduced pressure for power purposes. 
The first five, Johnson, engines had the initial arrangement, 
but these engines have long been altered to the jockey valve 
method, which is now standard on the L.M. and 8.R. 

F. W. Brewer. 
Stevenage, Herts., October 24th 


DIFFICULTIES OF OVERSEAS INVENTORS 


Sir,—In the course of some recent correspondence with an 
inventor in one of the Dominions regarding his British rights, 
the writer was somewhat astonished to learn from the patent 
agents in this country that they could not accept instructions 
to negotiate the sale of the rights to a British manufacturer ; 
that such matters were not within their province. It appears 
that patent agents take the rather superior attitude that they 
are legal and scientific gentlemen only, and that business is 
largely beneath their notice. 

My colonial correspondent points out that it is difficult for 
him to find a trustworthy negotiator at his distance from this 
country, and that he is being driven into the arms of foreign 
manufacturers, to the detriment of British trade, seeing that he 
has received, through the German and Japanese consuls, offers 
to place his manufacturing rights in those countries. 

Such negotiations are hardly within the province of Govern- 
ment officials of any country, and I can only assume that patents 
open to public inspection are followed up with greater interest in 
Japan and Germany than they are here 

It would seem that there is scope for a class of reliable and 
trustworthy commission agent, with suitable qualifications, to 
take instructions in the sense indicated aboye from overseas 
inventors. Where promising inventions were patented, the 
suggestion might come from this side ; but I presume such an 
agent would not quarrel with his instructions on behalf of any 
invention if his own remuneration was adequately secured. 

In the meantime, it would seem necessary to make overseas 
inventors generally aware of the attitude of patent agents here, 
and, with a view to saving them needless trouble through having 
two sets of agents, to encourage them to utilise the services of 
those patent agents who would not disdain to negotiate for their 
clients on a business matter. 


October 27th. OVERSEAS. 


HEATLESS COMBUSTION. 


Str,—In my first letter on this subject in your issue of the 
16th inst., I offered no comments as to the probability or other- 
wise of the conception of heatless combustion providing one 
of the several reasons for the missing pressure in gaseous explo- 
sions. There is no a privri reason why the calorific value of 
a fuel should be independent of the temperature range of combus- 
tion, and although one may have serious doubts regarding 
the probability of such being the case, criticism can only be 
offered by reference to experimental data, and I am not aware, 
that attempts have ever been made to acquire such data. 
I have had no opportunity of obtaining information of Dr. 
Mellor’s tests beyond that contained in your leading article 
and from that [ conjectured that his experiments were carried 


out on the reversible reaction 
. 


H, 4 co, = H,O + CO. 


I was strengthened in that conjecture by your concluding 


in terms of dissociation was admitted. Consequently, I confined 
myself to the after-burning versus dissociation controversy, 

The matter becomes quite otherwise, however, when therm, 
dynamic theory is invoked to prove that the calorific value of 
a fuel depends upon the temperature. I am afraid that the c! 
agreement of Mr. Pochobradsky’s calculated temperature 
with Dr. Mellor’s experimental result has led the former ty 
neglect a close scrutiny of his own analysis before submittiny 
it as an explanation. In that analysis equation (1) should read 


Q =U, - Up 
and not 

Q U,, U, 
since the internal energy of the products of combustion 
naturally’ greater than that of the combustible mixture. ‘I 


effect of this rectification, however, if carried through + 
remainder of Mr. Pochobradsky’s analysis, would, I imagin: 
although IT have not taken the trouble to verify this—have 
worse effect than that of reversing the curves of his Fig 
but would still leave their intersecting point at 2853 deg. Ce: 
These curves, however, are derived from an obvious fall 


which obtrudes itself in the later course of the analysis. T! 
fallacy lies in the fact that the same temperature limits 
adopted for the combustible mixture as for the products 
combustion, when estimating their respective internal energ« 
For combustion at constant volume that is evidently an entir« 
inadmissible procedure. 

Thermodynamic theory can give no indication of the variati 
of calorific values of fuels with temperature. Variations 
calorific value, if they exist, must have their roots in electror 
energies, and about these thermodynamic theory, which | 
been derived from laws relating to the behaviour of substan 
en masse, has nothing to say 

In conclusion, may I ask where I can consult the publish: 
data of Dr. Mellor’s tests, as I would like to have detailed 
information of them. 

Dundee, October 24th. Wa. J. Watker 


[The information made use of in our leading article w 
derived from Dr. J. W. Mellor’s “Comprehensive Treat 
on Inorganic and Theoretical Chemistry,” Vol. 1., pp. 706 
et seq. This work, of which the concluding volumes have 1 
yet appeared, is being published by Longmans, Green and 
of London. It is not clear whether Dr. Mellor’s discussion 
founded on the results of his own experiments or on those 


others. Ep. Tur E 


ENGINEERS AND SALESMANSHIP 





Sin,—Fully in accord with Mr. William RKeavell’s excelle 
address, as reported by you, and as one who has had a larg 
experience of engineering and selling, I was astounded to read 
in your issue of October 2nd a letter signed “J.C.” This letter 


is quite sound until the last paragraph, when the writer slight 
moral maxims and suggests that an engineering salesmar 
maxim would be “Sell your goods, by telling the truth 
you can; but sell them.” Dangerous advice and a dangerm 
maxim for a British engineer 

Our own salesmen are all first-class engineers, and all of 
have proved beyond our dreams that the truth is not only golder 
but it pays. We have gone beyond this; the truth alone is 1 


sufficient. For instance, a customer ordered a machine with 
number of expensive attachments. We could not see how hi 
work called for these, although we should have been glad of tl 
extra prices. We suggested sending the machine alone, with« 
the attachments, and did so. We were consulted as to machine 
for certain operations. We had in stock machines for doing this 
work, but as we knew of a competitor's who would do thes 
particular operations better, we referred them to the competitor 

Such confidence is assured by adopting this policy that it i 
pleasing to find excellent results in both orders and friendships 
I can only suggest as an excuse for the writer “ J. C.”’ that he 
was not serious, or is young in experience of selling engineering 
products 

Burron, Grirriras anp Co., Ltd. 
r. S. Catuur, M.1. Mech. FE. 
Managing Director 

London, S.W. 1, October 24th 





THE FUTURE OF THE MOTOR SHIP. 


IN his presidential address to the Institute of Marine 
Engineers, which was delivered at the opening of the 
1925-26 session last week, Lord Inverforth dealt with 
some of the commercial aspects of marine engines and 
the changes in the type of propelling machinery whicl 
have taken place, especially during the last few years 
He was particularly confident as to the successful future 
of the motor ship and the marine oil engine, especially 
if further standardisation of both hull and machinery 1s 
carried out. According to Lord Inverforth’s experience 
with twelve motor vessels of the Bank Line to which he 
referred, the most satisfactory results have been obtainec|. 
The vessels in question are designed with a 9000-ton dead 

weight carrying capacity, and on long voyages speeds of 
10} knots have been maintained with a fuel consumption 
of under 10 tons of Diesel fuel oil per day and 10 gallons 
of lubricating oil over the same period. Taking as an 
example an 8000-ton deadweight vessel, the initial extra 
capital outlay for a marine oil engine as compared with 
a reciprocating steam engine was, Lord Inverforth said, 
about £25,000; but despite this added first cost, the motor 
ship continued to show an advantage over the steamship 
on all trade routes. Comparative figures were quoted for 
two similar ships of 10,000 tons deadweight carrying 
capacity, and it was shown that by installing oil engine 
machinery nearly 2000 tons, or 25 per cent. of the carrying 
capacity, was increased, whilst in cubic space about 12.5 
per vent. was gained. In closing his address, Lord Inver- 
forth referred to the motor passenger liner Aorangi, be- 
longing to the Union Steamship Company of New Zealand, 
the Royal Mail motor liner Asturias, which is now com 

pleting at Belfast, and the new Cosulich liners, which are 
being built at Trieste. His opinion generally was that 
the time is not far distant when further standardisation 
will reduce the present high cost of the marine oil engine, 
and that present developments in this direction mark 
the beginning of a new era in the history of marine motive 
power. 
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paragraph, in which the possibility of explaining the results 
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25 K.W. Steam Generating Sets at 
Littleton Pumping Station. 


[nN our recent account of the pumping station for the 
Queen Mary Reservoir at Littleton we mentioned that for 
supplying current for lighting and for driving the mecha- 
nical stokers, coal conveyors, &c., there were two 25-kilo 
watt steam generating sets, which were supplied by Ash- 
worth and Parker, Ltd., of Bolton. They are, as will be 
seen from the illustration given of them in Fig. 1, of neat 
design and finish, and they are worthy of more than a 
passing notice. 

Che engines are similar in construction to the engines 
made by the same firm for the abattoirs at Johannesburg, 
which were described in our issue of June 5th last. They 
do not therefore call for any general description. 1t may 
be explained, however, that they are designed to work 
with steam at 200 lb. per square inch, and have cylinders 
jin. by 10in, in diameter, with the curiously short stroke 
of 4in. They run at 450 revolutions per minute, and are 
noticeably free from vibration, though they are mounted 
on the engine-room floor, which is made of steel girders 
und concrete, and have no separate foundations of their 
own 

\lthough no detailed description is required, there are 
constructional points to which attention may 
drawn. They are the packing used for the piston-rod 
vlands, and the filters for the oil used in the forced lubri- 
cation system In the of the packing Messrs. 
Ashworth and Parker have endeavoured to exclude the 
steam entirely from the stuffing-box, so as to prevent 
steam pressure getting behind the piston rings and metallic 
packing segments, and causing undue wear. To achieve 
this object the packing has been divided into two section 
Fig. 2 
of strong spiral springs D D, the one being held up against 
the ground face E of the cylinder end of the stuffing-box, 
the other against the stuffing-box cover F. The combined 
strength of the springs D D is designed to be amply suffi 
cient to withstand any pressure likely to be placed on the 
packing from the steam in the cylinder, so that the only 
pressure existing in the stuffing-box is due to the slight 
leakage which may take place past the ground joints. 
In addition to this, the segmental blocks G, which prevent 
the leakage down the piston-rod are an exact ground 
fit between the faces of the section-boxes, with the object 
of preventing the access of pressure steam to their backs. 

The form of the segmental blocks is illustrated in the 
lower drawing in Fig. 2, which shows one pair, two pairs 
going to complete each section-box. The makers point 
out that although there are only two vertical ground 
joints, as against the four or even six usually employed, 
the blocks are pressed evenly against the piston-rod at 
the parts A A by the tension of the garter spring round the 
circumference, which at the same time keeps the ground 
joints together The gaps B B left at the two opposite 
parts of the circumference are blanked by the other pair 
of blocks in the same section-box, which are disposed 
at right angles to them, the relative positions being main- 
tained by the sliding of a peg H projecting from one pair 
of blocks into a diagonally placed groove in the other pair. 
Freedom of movement to follow any slight irregularity of 
motion of the piston-rod is given by forming the ends of 
the section-boxes as segments of a sphere J, allowing the 
box to tilt as a whole, while still retaining its central 


two be 


design 


boxes C C which are pressed apart by a number 
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FIG. 2--STUFFING - BOX 


position. Messrs. Ashworth and Parker inform us that 
these stufting-boxes have been particularly successful. 

The duplex interlocking oil strainers through which the 
oil for the forced lubrication system is drawn on its way 
to the oil pump are illustrated in Fig. 3. The idea in their 
design was to provide a ready means of access, so that the 
work of cleaning them was not likely to be neglected, as 
it too often is when the strainers are so arranged that it is 
& Uresome and dirty job to get at them. In the sets under 
consideration access to the strainer is provided on the 
exterior of the front of the engine, and to remove either 
strainer it is only necessary to turn its covering cap a 
quarter turn, when it can be withdrawn. As the strainer 
is loosely attached to the cap, it need not itself be touched, 











but can be placed under a steam or water jet, and replaced 
when clean without soiling the hands. From Fig. 3 it 
can be seen that the strainers are in the form of gauze 
cylinders A, with the bottom ends open. Each is attached 
loosely to a cast iron outer cap B, and rests when in place 
upon a disc valve C, at the bottom of the enclosing pipe, 
through which is the communicating passage to the 
pump. The oil in the crank chamber has free access to the 
tubes or pipes in which the strainers are situated, and under 
the influence of the suction it rises in them, passes through 
the gauze cylinders, through the disc valves and by way of 


connecting to the pump. If the gauze becomes 


pipes 


further, it prevents an attempt to remove the other cap 
by refusing the passage of its peg. The replacement of the 
cap, however, brings the star wheel to the free position, 
when the other cap may be removed. 

The electric generators to which these engines are 
coupled were manufactured by the Lancashire Dynamo 
and Motor Company, Ltd., at their Trafford Park works, 
Manchester. They are each capable of an output of 119 
ampéres at 210 volts, and are designed to give this output 
continuously, when driven at a speed of 450 revolutions 
per minute. They are arranged for level compounding, 
from full load to no load, with a no-load speed of 470 








FIG. 1-25 E.W. STEAM 


clogged up, the oil merely rises highér up them to portions 
still clean Lugs at the bottom of the strainer enter slots 
in the dise valve, and the quarter turn necessary to unlock 
the cap for the withdrawal of the strainer at the same 
valve, and with it communication to 
the pump, which unstrained oil from passing 
into the system that the oil never acci- 
dentally cut off from the pump, there is a locking arrange- 
ment, which, on the removal of either strainer, locks the 
remaining one in the open position. A reference to the 
left-hand drawing in Fig. 3, which presents a view of the 
caps, shows how this is done. Round the portion of each 


time closes the disc 
prevents 
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FIG. 3—-DUPLEX OIL STRAINER 


cap which fits in the strainer tube is a circumferential 
groove D, in which a peg E, projecting from the interior 
of its pipe, engages. This groove is of such length that the 
cap is permitted a quarter turn before the peg reaches the 
end, where there is a slot F, which allows the cap to be 
lifted clear away. At any other part of the quarter turn 
the cap cannot be removed. As can be seen in the illus- 
tration, the caps are close together, and between them is 
a star wheel G, having its movement limited to one tooth. 
A peg H in each cap gears with opposite sides of the star 
wheel, and the pegs are so placed that they move the star 
wheel as soon as an attempt is made to turn them prior 
to removal. The movement of the star wheel allows the 
peg of one cap to pass, but as the star wheel can move no 








GENERATING SETS 


revolutions per minute. These machines are typical 


* Lancashire "’ products, and call for no detailed descrip- 
tion. 








THE SCOTTISH SHALE INDUSTRY. 


At the October meeting of the Diesel Engine Users’ 
Association a paper on ** The Scottish Shale Oil Industry 
was read by Mr. Edwin M. Bailey. 

The author mentioned that as early as 1694 Hancock, 
Porlock and Eele had patented a method of extracting 
pitch, tar and oil from what was doubtless either coal or 
bituminous shale, and that in 1742 the Bettons had secured 
a patent for obtaining oil from flinty rock to be used for 
certain medicinal purposes. These earlier enterprises, 
however, had not attained much commercial success, 
owing, partly at least, to the poor quality of the raw 
material dealt with, and it was James Young who was 
entitled to the honour of having established the new in- 
dustry on a firm foundation by working a much richer 
material, the now well-known Boghead cannel coal It 
was of interest to note that, when James Young secured 
his patent for treating bituminous coals to obtain paraffin 
and oil, he had laid great stress on the low temperature 
to be employed as compared with that used in the manu- 
facture of coal gas from the same material. 

In dealing with the actual process of refining crude oil 
at the present time in a typical Scottish refinery the author 
said that the first stage was the distillation of the crude 
oil, and that it was well to remember that for the separa 
tion of the various oils by distillation advantage was taken 
of the difference in the boiling point of the various oils, the 
vapour of those boiling at lower temperatures mostly dis- 
tilling over first, while those of higher boiling point for 
the most part passed over later. In conclusion, the author 
pointed out that as the cost of mining and retorting the 
shale amounted to about 80 per cent. of the 
manufacture of the marketable products, in the Scottish 
industry at present, it was obvious that cheap shale and 
cheap retorting might be very important facters in the 
creation and survival of the new oil industry. It was very 
improbable that all the ideal conditions would ever simul 
taneously be fulfilled, and knowledge and judgment and 
practical experience must be applied to the consideration 
of the actual facts when deciding on the possibilities o: 
setting up a self-supporting shale oil industry for special 
grades of products. 

In the discussion which followed several speakers referred 
to the possibility of obtaining supplies of liquid fuel from 
shale deposits or coal in this country, and to the importance 
of doing everything possible to establish such a home 
industry instead of remaining almost entirely dependent 
upon foreign imports of petroleum products. 


total cost of 








Ir is reported from Warsaw that the Protection Union 
of the Polish Electrical Engineering Industry has recently 
approached the Polish Ministry of Commerce with a 
request that, with the object of encouraging the develop- 
ment of the home electrical industry, the import duty on 
generating machines and motors should be increased by 
30 per cent., on cables by 40 per cent., on electrical 
apparatus, switches and electro-technical porcelain by 
50 per cent., and on electric lamps by 100 per cent, 
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Automatic Measurement of Grain. 


Some time ago we described and illustrated an ingenious 
device for the measurement of coal. The appliance is 
made by the Lea Recorder Company, Ltd., Deansgate, 
Manchester, and is called a cubi-meter, or, in other words, 
a cubic measurer. It is the outcome of the Lea V-notch 
water recorder, which it resembles, inasmuch as it acts 
upon the volumetric principle, while the measurement is 
continuous and a floating or swinging door actuates the 
meter. The only material difference between the devices 
for measuring solids and liquids is the employment of a 
conveyor to give velocity to the material instead of the 
force of gravity as in the case of liquids. 

We recently had an opportunity of inspecting one of 
these machines adapted for the measurement of grain 
at a works in the North of England. As will be seen in the 
accompanying illustration, the meter is interposed between 
the hopper of an overhead bin and a magnetic grain 
separator and grinder. Details of the complete mech- 
anism are given in the drawing views. ‘The machine was 
designed to deal with 20 quarters or 160 bushels per hour, 
which corresponds to about 200 cubic feet. The chief point 
of difference between the machine for dealing with grain 
and that for the measurement of coal is the employment 
of a trough or tray type of conveyor instead of the plain 
flat steel conveyor belt on account of the fineness of the 
material being measured. The meter part of the mech- 
anism is almost identical with that employed for the 
measurement of coal. The problem is merely one of 
measuring a stream of grain, the width of which is con- 
stant, being fixed by that of the conveyor, but the depth 
and speed of which are liable to variation, ¢.¢., if W the 
width of the conveyor in feet, V the velocity of the 





| line of communication with Beira, and this further resulted 


in the encumbrance of the port of Beira, which made | 


things very difficult. The longer railway haul necessitated 
by exporting copper vid Port Elizabeth in preference 
to Beira is in the neighbourhood of 800 miles ; but as the 
South African Railways have, so one is informed upon good 
authority, given “favourable terms” to the Union 
Miniere, it is probable that the difference in freight, as 
compared with carriage to Beira, is not by any means so 
great as the difference in mileage would suggest. 


Durban’s Electrical Output. 


The output of the Alice-street power station, 
Durban, for the municipal year ended July 31st, 1925, 
reached a total of 52,367,081 units delivered to mains, 
not including power for station and auxiliary plant, 
station lighting, &c., at an average cost for the year of 
. 363 pence per unit, although the figure for the month of 
July was as low as .304 pence. The coal consumed per 
unit delivered to mains averaged 2.38 Ib., the July figure 
being 2.05 lb. The average price of coal per short ton 
delivered to Alice-street siding was 16s. 3. 3d. 


Locomotive Propaganda. 


Since the “ Pacific ' type of locomotive supplied 
by Baldwin's, Philadelphia, brought the Union Limited 
passenger train from Johannesburg to Cape Town, 956 
miles, in the actual running time of 27 hours 33 minutes, 
the trip from Cape Town to Johannesburg by the Union 
express has been done on one testing occasion in the usual 
scheduled time, but the times between stops were in- 
variably below those allowed, and it is announced that on 
the net running time the trip would have occupied seventy 
minutes less than the scheduled time for the total run. 


! 
tions are complete. ‘Two aeroplanes from the Defer ve 
Department have assisted the expedition, and have proved 


of immense value in promoting the general progress of 
the work. A general reconnaissance of the country \ as 
made by air, and at the time of the receipt of the latest 
report, an air reconnaissance of approximately 1000 milo, 
had been made. By the end of July the 80-mile rea h 


of the Zambesi River from Katombora to Katio Molily 
Rapids had been photographed, as also the 30-mile rea}; 
of the Linvanti River as far as Kabulabula. According 
to the last report, levelling operations had reached 
Suvuti River at a point some 20 miles south of Goha Hill, 
which is situated about 120 miles south-west by west 
Livingstone. The total amount of levelling completed 
up to the Suvuti River was just under 200 miles. A certain 
gentleman, who to remain anonymous, off | 
the Government £1000 towards the preliminary invest 
tion of the power and irrigation possibilities of the Zam! 
River above the Victoria Falls, provided that it w d 
undertake any further expenditure in connection with 
investigation. The offer was accepted by the Union Go 
ment, hence the present expedition. After 
with the donor of the contribution, it was arranged t}),t 
the present investigation should not deal with 
Okavango and Cunene Rivers, but only with the Zam!» 
and its tributary, the Chobe or Linyanti, and that the 
chief aim of the investigation should to deter 
whether the water of the Zambesi could be diverted 
purposes of irrigation in a southerly direction withow 
seriously interfering with the power possibilities of 
Victoria Falls. The expedition is equipped with wireloss 
apparatus, which is used for the reception of time sign 
required to determine the position of longitude and | 
tude. It is also equipped with instruments for measur 
the flow of rivers and for making meteorological obser 
tions, including observations of wind currents, &c., i 
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THE LEA RECORDER COMPANY’S MACHINE FOR THE AUTOMATIC MEASUREMENT OF GRAIN 


thickness of the 


the 
stream of grain in feet, then the cubic feet per hour 


conveyor in feet per hour, and T 


Ww V » 

One of the most important features of the mechanism 
is the measuring door shown in the sectional view. This 
door is hinged as shown to a system of parallel levers, and 
as it or falls according to the thickness of the layer 
of grain in the conveyor so is the measure of this thick- 
ness automaticaily transmitted to the meter mechanism. 
The velocity of rotation of the counting mechanism in 
the meter being exactly proportional to the speed of the 
conveyor and the width of the latter being always constant, 
the only possibility of error in the measurement is in the 
accuracy with which the varying thickness of the stream 
is recorded by the swinging door. We are informed that 
the limit of error due to this cause is guaranteed not to 


exceed 1 per cent. At the works where we inspected 
one of these machines in use, we were told that 
the results obtained confirmed this figure. Inci- 


dentally a great advantage of this particular application 
is that the grain is e venly distributed first over the magnetic 
separator and then on to the grinding rollers. 








South African Engineering Notes. 


Congo Copper. 


Wir considerable surprise, but with much satis- 
faction, it has just been learned that the copper from the 
zreat mines of the Union Miniere du Haut Katanga, in 
the Belgian Congo, is to come through the Union and be 
shipped at Port Elizabeth, instead of being exported 
through Beira. Arrangements have, however, actually 
been made for the export of 18,000 tons of copper through 
the Union Port in shipments of 3000 tons a month, and the 
first consignment arrived recently. In Union railway circles 
the view is expressed that the reason for the diversion of 
the copper export from Beira to Port Elizabeth is probably 
the delay caused by lack of facilities at the former port. 
At the annual meeting of the Union Miniere in July last 
the president of the board of directors alluded to inter- 
ruptions of traffic owing to inundations occurring on the 





On this occasion two engines were used. The ‘* Mountain ” 
type of engine, supplied by Baldwin's, was used for the 
first half of the trip and the ** Pacific * type for the second 
half. It is stated that on one straight level run a speed of 
about 63 miles per hour was reached. A number of engi- 
neers out here, well acquainted with the railway system, 
some having held high positions before retiring, are 
publishing sarcastic comments on the running the 
American engines. They particularly refer to the propa- 
gandist ability of the American representatives, who have 
succeeded in getting the newspapers to publish columns 
upon columns of ridiculous claims on behalf of the 
American engines, and they point out that no British engine 
or engines have ever had such “ boosting,” although their 
performances have been better. Several instances have 
been given in which British engines have done the trips 
between the two towns in less time than the American 
engines are claimed to have covered it. More than one of 
the writers has declared that though no British engine 
has ever worked a train right through—never having been 
asked to—there need be no difficulty about picking British 
engines that have been working on the Cape Town-Johan- 
nesburg route from pre-war times that would take the train 
through without making any fuss about it. 


¢ 
oOo. 


Reclaiming the Kalahari. 


The expedition dispatched by the Union Govern- 
ment with a view to testing the practicability of Professor 
Schwartz’s theory for the reclamation of the Kalahari 
and bringing that, at present, desert land back to the 
condition of great fertility which it possessed within the 
memory of old natives yet living, is now hard at work. 
Levelling was started from # point of known level ut the 
railway station at Livingstone and continued up the 
Zambesi River. Camp was established at a point 15 miles 
up stream, where the conditions appeared favourable fo: 
an accurate gauging of the flow of the river. Levelling 
operations were continued up the Zambesi, where a possible 
dam site was discovered at Katombora, 36 miles up stream 
from Livingstone. Consequently this section of the river 
was surveyed in greater detail. On August 6th Professor 
Schwartz left the main party and travelled north in order 
to make a general inspection of the southern region towards 
Makarikari Lake. The party is making good progress, 
but will he engaged for some time before the field opera- 





upper air by means of balloons. The rivers and land to 
be irrigated lie outside Union territory, but the authorities 
on being approached not only gave permission for investi 
gation, but promised and have already given every assist 
ance to the expedition. 


Union Exports Motor Cars. 


About six months ago Mr. Henry Ford established 
a motor car factory at Port Elizabeth, where consignment 
of ‘Ford cars are received and assembled, The export o 
a consignment from there, aggregating 1050 te 
Singapore, has led to a number of misleading telegram 
and Press references ; it being assumed that the cars 
being manufactured at Port Elizabeth. The works at 
Port Elizabeth merely assembles the cars, which are up 
holstered and painted there, the capacity being 40 car 
a day. A shipment of 400 cars was recently forwarded 
to the East, a number of the vehicles going to the Malay 
States. This, it appears, was due to an urgent demand 
from those parts for cars to be delivered by a specified 
date. Neither the American nor the Canadian factories 
could manage the time limit set—the distance being a biz 
factor—so the Port Elizabeth factory was appealed tv 
and the complete order was filled well inside the stipulated 
time. Just now the factory is engaged on the new mode! 
Ford specially designed for South Africa, with nickel 
radiator. 


Record Maize Loading. 


During the month of August 64,037 tons of maiz 
were loaded at Cape Town dock, which constitutes a record 
for the port, the previous best having been only 37,000 
tons. This is the first season that the grain elevator at 
the port has been fairly tested, as last year-—the first 1m 
which the elevator was available-—there was a very smal! 
quantity for export, owing to the. prolonged drought and 
the locust plague which destroyed the crop in many parts 
of the Union. What the new elevator is capable ot was 
demonstrated during the week ended September 5th, in 
the case of the steamship Atlantic, which went to the 
elevator at 6 p.m. on Friday. Loading was continued with- 
out a stop until 5.30 p.m. the following day, when the 
vessel had completed her cargo, having taken 1393 tons 
in bulk from the elevator and 450 tons in bags in 23} hours. 
This is claimed to be a record for South Africa, 


tons, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Increasing Demand. 


DuRtnG the past week there has been an increased 
demand for both iron and steel. 
in the Midlands make useful calls upon the Staffordshire 
works, either for wrought iron or re-rolled steel. The 
wagon builders are still the best customers for Stafford 
shire mills, but the bright outlook in the motor trade will, 
it is assumed, ensure a moderate amount of business for 
the iron and steel works in this locality. Indeed, the 
immediate effect of the Motor Show has been to stimulate 
business at leading motor works in the Midlands, and they 
will very shortly require fair quantities of steel, including 
eood tonnages of cold rolled material. On ‘Change in 
Birmingham to-day—Thursday— inquiries for material 

re more numerous and an increasingly large proportion 
resulted in actual business. Inquiries were put forward 
th regard to forward supplies, and some sales were made 
er the remainder of the year. This return to forward 
ntracting is a hopeful augury, and has strengthened the 
urket tone, which has been gradually improving during 
the past two or three weeks, As a result, values have 
llied. Sellers are quoting higher rates in a few cases, 
mit there has been no such reversal of the relationship 
of supply and demand as to induce consumers or merchants 
» pay more than the prices lately ruling. There is one 
exception, however. Galvanised sheet orders have come 
. so well that producers have further advanced prices 
half-a-crown per ton. 


Steel Requirements. 


The Structural 
material is in improving demand, but with supplies plenti 
ful and competition keen, values continue on the easy side 
Producers are being sounded as to substantial tonnages 
required by constructional engineers during the next few 


steel department is active 


There is likewise a brisker inquiry from small 
consumers. Local steel works want £7 10s. to £7 15s. per 
ton for angles and joists, and £8 10s. to £8 15s 
Some firms competing in the Birmingham market have 
expressed their willingness to shade this figure, but pro- 
ducers in this area will not go below these quotations. 
Ship, bridge and tank plates are obtainable at £8 10s. 
and boiler plates at from £11 15s. to £12. Steel hoops are 
£10 10s. at works. Sellers of small stecl bars continue to 
try for rather better prices. Most of the business done is 
on the basis of £8. This is about £1 15s. above the con 
tinental price. Soft billets can now be bought from mills 
at £6 5s. Deals have been effected in Belgian 
illets at nearly £1 below that figure. Steel scrap is not 
quite firm was, efforts to obtain better prices 
having been only partially successful. Midland builders 
of rolling stock continue to receive fairly good orders, and 
some of the local works are booked for some months to 
Staffordshire re-rollers, with the aid of cheap 
Belgian steel, continue to get a fair share of the business 
lhe more confident tone of the steel market springs quite 
as much from expectations as from a tangible improve 
ment. Nevertheless, an expansion of to be 
observed. 


months 


for tees. 


it home 
sO as it 


ome. 


business is 


Bar Iron Position. 


Recent reductions in Staffordshire finished iron 
ave brought a little additional business, and local works 
are somewhat better employed. Re-rollers are, on the 


whole, successful competitors with the big steel works, 
with the aid of a certain amount of foreign semi-finished 
material. There is still, however, a good deal of idleness 
at Staffordshire works, which has continued, 
ases, for months past Best finished iron —marked bars 

remain at £14 10s., some of the makers reporting a 
broadening business, and there is a heavy tonnage of Crown 
iron going into the rolling stock works. The position in 
the Crown and nut and bolt iron trade is not cleared up. 
Lancashire houses continue to quote £11 10s. for Crown 
bars, an unassociated firm quotes £11 15s., and the recog- 
nised price in Staffordshire is £12. There is the same dis 
parity in common bars. A few small orders have been 
negotiated by Lancashire mills, chiefly with the nut and 
bolt makers, who cannot rely upon getting deliveries from 
Belgium as they want them, owing to the persistence of 
the strike in the Charleroi district. The price which applies 
to Belgian bars and to the Lorraine iron which is now being 
pushed in this market is £6 12s. 6d. The call for wrought 
iron gas tube strip is not so good as it was, and values are 
rather easier at £12 10s. to £12 15s. 


in some 


Sheet Prices Advance. 


Business in galvanised sheets, both for home and 
export consumption, remains good, and some of the mills 
well sold forward. They are unable to guarantee 
deliveries before the end of the year. Buying for the 
Indian market has given further impetus to the trade. 
Overseas requirements generally are for 24 gauge material, 
though thinner sizes are also in fairly good demand. The 
price for the former has been advanced from £16 7s. 6d. 
to £16 10s., and at this figure the market is firm. 


are 


Pig Iron Values. 


There is very little, if any, change to report in 
the raw iron department. Prices, it would appear, have 
reached bottom, but efforts to increase them have met with 
little suecess. It is likely enough that orders for pig iron 
which are coming forward could have been placed a month 
ago on easier terms than furnacemen are willing to enter- 
tain now. Market irregularities have been evened up, 
and to that extent prices are stronger. But business will 
have to broaden further before sellers get the upper hand. 
Blast-furnaces in the Midlands have very little material 
in stock, output being just about sufficient to supply 
consumptive requirements. There does not appear to be 
much prospect of additional furnaces being blown in in 


Builders of rolling stock | 











this area, though the Staffordshire forges and foundries 
are better employed and calling for an increased quantity 
of iron. Blast-furnace coke is plentiful, and values are 
casy, smelters being able to get supplies on the open market 
at something less than the basis price of 11s. 9d., at which 
figure coke is sold to associated blast-furnaces. On ‘Change 
in Birmingham to-day Derbyshire brands of pig iron sold 
at £3 5s. to £3 6s. for foundry and £3 2s. for forge, while 
Northamptonshire foundry commanded £3 1s. and forge 
£2 16s. 


Cclonial Contract for Tipton. 


A contract has been placed by the Crown Agents 
for the Colonies with the Horseley Bridge and Engineering 
Company, Ltd., of Tipton, Staffordshire, for new pier 
work extensions, 975ft. in length, with a width of 48ft. 6in., 
and involving no less than 4000 tons of steel and cast iron 
work. This contract is in connection with the important 
extensions to the shipping facilities at Port Harcourt, 
situated 33 miles from the mouth of the Bonny River, 
and the coast terminus for that part of the Nigerian 
railway system which lies to the east of the Niger River, 
which have been ombarked upon by the Government of 
Nigeria. 


£120,000 Sewage Scheme. 


The Stoke-on-Trent City Council has adopted a 
big sewage scheme, involving an expenditure of £120,000 
on a new works at Trent Vale, Stoke-on-Trent. The works 
will deal with the sewage of Stoke and Fenton. Its adop- 
tion was one of the conditions imposed by the Ministry of 
Health when the boundaries of the Potteries were extended 
several years ago 


Workless. 


The number of workless persons in the Midland 
The latest 
reports show a fall in the numbers on the unemployment 
registers on the week of 4356, the current total being 
128,883, compared with 133,239 the previous week. In 
the Birmingham area the figures are now down to 24,144 
It is rather remarkable that during past weeks, whilst 
unemployment was increasing in the country generally, 
it was decreasing in this area. Now that it is going down 
slowly in the country it is also moving steadily downward 
in Birmingham. It is interesting to note the figures given 
recently by Mr. W. A. Dalley, manager of the Birmingham 
Employment Exchange. As showing how unemployment 
had decreased in the city, he quoted the figures as at 
October 21st during the past four years, as follows : 
1921, 70,732 ; 1922, 64,579; 1923, 44,166; 1924, 37,152: 
1925, 24,809. ‘Lhese figures included short-time workers 
Five years ago there were over 7000 short-time workers 
registered at the employment exchanges; to-day, there 
were only 851. Hence, not only are more people in em- 
ployment, but there is less short time being worked. Mr. 
Dalley expressed the opinion that the situation was not now 
very far removed from the normal. 


area continues to decline most satisfactorily. 











LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER 
General Outlook. 


Tue slightly improved feeling in the iron and 
metal markets continues this week, although there is no 
definite movement yet in the prices quoted. Probably the 
only definite sign of the better feeling is that cutting in 
although in steel 
prices “* cutting ” is quite as rampant as before. The hope 
that the cotton trade of Lancashire will recover from its 
lethargy this winter is no doubt at the bottom of the im- 
proved feeling in Manchester, as it is well known that the 
industry has been in urgent need of new machinery for 
several years. Textile engineers in the district are rather 
better off for work than they were ; but if a cotton trade 
demand sets in they will soon become quite busy, and this 
would have a very stimulating effect on the markets here 
for pig iron. 


pig iron prices has ceased for the time ; 


Metals. 


There has been rather a cheerful feeling in the 
non-ferrous markets lately, and merchants report a better 
business. It is true that copper prices wobble a little, and 
so soon as a hope is inspired by a rise it is dashed by a 
corresponding fall. The movements, however, have been 
confined within very narrow limits, and it is generally 
admitted that if copper is not yet prepared for a steady 
rise, there is at least no fear of a fall. The statistical 
far as the stocks of American refined copper 
are concerned, is favourable, and there does not appear 
yet to be any tendency to increase the production. On 
the other hand, continental buying is not so good, and 
especially in Germany the lack of capital is a great hind- 
rance to the development of consumption. It seems prob- 
able that we shall still have to wait some time before any 
substantial and continuous advance in copper prices sets in, 
but there can be no danger in holding moderate stocks by 
the consumer. No change has been made for some time 
in the prices for locomotive and condenser tubes. The 
prices here for scrap non-ferrous metal are rather higher, 
but still fairly low in comparison with the market for new 
metal. Dealers are paying about £50 per ton now for good 
mixed gun-metal scrap, and up to £44 for heavy yellow 
brass scrap. The latter material is cheap enough con- 
sidering that spelter is now over £44 per ton. There has 
been some fluctuation in the tin market, but the general 
tendency for some months has been upward, and one does 
not see that a reversion in this tendency is very probable. 
Optimists here expect to see tin at £300 again, and now 
this does not seem to be very improbable. There seems 
to have been some American buying lately, and it is thought 
that more is to come ; and certainly the statistical position 
of the metal is now quite favourable to a high level of prices. 
The position in the market for lead is perhaps a little un- 
certain just now, It is difficult to estimate the effect of 


position, so 





a renewal of the Australian shipments; although appar- 
ently Australian shipping is not yet clear of the effects 
of the strike. Nevertheless much more Australian lead is 
to be expected during the next few months. The spelter 
market keeps very firm, and prices still seem inclined to 
move upwards. 


Pig Iron. 


The market in Manchester for foundry iron is 
still rather quiet, but prices seem to be a little steadier than 
they were. Buyers do not now seem quite so confident 
that the market must fall to a lower level, and sellers are 
living in hope that this particular kind of pessimism will 
eventually disappear. As your readers know, the Lanca- 
shire foundry men have, for a very long time, been buying 
their supplies of iron from hand to mouth ; or, in other 
words, they have been living upon weekly or fortnightly 
deliveries, and not, as was formerly the case, upon stocks 
in the yards. If they should be convinced that the market 
is now at the bottom it is probable that they will return 
to the old practice of working upon stocks ; and this would 
mean the sudden replenishment of stocks throughout the 
district. The effect of such a movement would no doubt 
have an influence on the market, temporary no doubt ; but 
very distinct while it lasted. The nominal prices for Derby- 
shire No. 3 iron this week are from 73s. to 73. 6d. per ton 
delivered in Manchester, and one does not now hear so 
much about cutting below these prices. It is true that the 
consumers are not buying very freely as yet, but more 
buying has been reported and a slightly better feeling 
prevails in the local market. Northamptonshire iron is 
not heard of here now. But there is a little Lincolnshire 
No. 3 to be had at something under the prices for Derby 


shire. Cleveland common iron, of course, remains out 
of reach, but Cleveland hematite is comparatively cheap 


at about 87s. 2d. per ton delivered in Manchester. 


Manufactured Material. 


The market for finished steel does not respond 
much to the better feeling in pig iron, and the competition 
for orders remains as keen as ever. The nominal prices, 
however, have not been changed this week, and are quoted 
at £7 5s. per ton for joists and angles, and £8 5s. for plates 
What concessions are made on these prices is a question 
for each separate negotiation, and the amount depends 
no doubt upon the nature of the specification. Steel prices 
have now arrived at a level where competition from con 
tinental agents cannot be serious, but, of course, there is 
nothing but loss for the British manufacturer until costs 
of production can be reduced. The position of finished 
iron is very different, for here the prices must certainly be 
profitable to the makers, but continental competition 1s so 
serious as to reduce the demand to a minimum. The 
reduction of 10. in the price of the local “Crown ™ bar 
iron produced no effect that anyone can see, and the best 
qualities of foreign bar iron can be bought here at 50s. per 
ton less than the local price. 


Scrap. 


Dealers in scrap iron and steel remain very pessi 
mistic, and it is in fact difficult to obtain any satisfactory 
orders. For steel scrap there is scarcely any demand, 
but the price seems to be at the bottom. For heavy wrought 
scrap there is a moderate demand at 65s, per ton delivered ; 
but this can scarcely increase until bar iron can be sold 
more freely. The foundries are buying small lots of cast 
scrap, but they expect to get good quality at 70s. or under, 
and a fair proportion of the metal now on the market has 
cost dealers more than that price 


Manchester Engineering Council. 


Formed in 1917 by a number of employers and 
workers in the engineering industry, this admirable organi 
sation has been a great success. The objects of the pro 
moters were, first, to provide facilities for personal inter 
secondly, to furnish oppor 
and thirdly, to carry out 
investigation, study the conditions and problems affecting 
the working of the engineering industry, and formulate 
constructive proposals. One feature of the Council's 
proceedings is the freedom with which those who take part 
in the debates express their opinions. These are the per 
sonal views of the speakers and not those of any firm or 
society, and as representatives of the Press are not present, 
in an official capacity, the debaters have no fear of seeing 
their views in print in the following morning's newspapers 
The Society has done excellent service by bringing masters 
and men together under absolutely equal conditions to 
discuss grievances and differences of outlook. The meet 
ings are held in the Y.M.C.A., Manchester, on the second 
Tuesday of the month, and Mr. L. E. Mather, of Mather 
and Platt, is the president. 


course between the members ;: 
tunities for general discussion : 


Salford Sewage Works. 


The recent extensions the Salford Sewage 
Works at Weaste were formally opened on Thursday, 
the 22 A new electrically-operated pumping plant, 


of 


22nd inst. 
capable of raising about 30-million gallons of sewage per 
day has been provided. There is also a new detritus tank, 
110ft. long by 25ft. wide by 44ft. deep, and a capacity of 
250,000 gallons to prevent all road detritus from passing 
into the precipitation tank. An _ electrically-operated 
travelling dredger is provided to lift 200 tons of detritus 
per day and drop it into wagons for removal to circular 
storage tanks, whence it is pumped into the Corporation's 
sludge steamer for transit down the Manchester Ship 
Canal to the sea. The high-level tanks have had their 
capacity increased to 40 million gallons per day, and the 
capacity of the old bacterial filtering beds has been in 
creased by about 50 per cent. A new filter has been added 
with a capacity of about 8700 cubie yards of material. 
New humus tanks capable of dealing with about 23 million 
gallons of sewage per day have had to be built at a cost 
of £125,000. These are at a very low level, and were buili 
under great difficulty owing to the nature of the ground 
and to their proximity to the Ship Canal. Due to the 
intervention of the war the work of extension has taken 
about eleven years to complete. It has found work for 
as many as 900 men at one time 
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The Employment of Disabled Ex-Service Men. 


At the Manchester Town Hall on Thursday, 
October 22nd, Sir Arthur Steel-Maitland, the Minister 
of Labour, attended a meeting of representatives of the 
building, engineering, shipbuilding, furnishing and other 
trades, and in the course of a speech emphasised the neces- 
sity of increasing the King’s Roll of firms employing dis- 
abled ex-Service men. He said that measures of relief 
were largely futile, and announced that the Government 
proposed by resolution to let all contracts, save exceptional 
cases, to firms on the King’s Roll. He trusted that would 
be a precedent to be followed by the great municipalities 
and other authorities. He thought relief measures under- 
taken by municipalities were valuable in a sudden short 
erisis, but in a long crisis, like the present, they took on a 
different aspect, and it was necessary to balance what 
was required to meet relief and the ultimate cost of that 
as a burden upon industry. No Government could ever 
cure unemployment. In industry salvation must come 
from within. He said the Manchester Engineering Council 
was the sort of thing they would like to see everywhere. 
In moving a vote of thanks to the Minister, Mr. G. Bailey, 
of Metropolitan-Vickers Electrical Company, Ltd., said 
that firms in Lancashire were employing thousands of 
men and women on work for Russia, and that millions 
of pounds worth of work could be obtained from the same 
source if firms were able to finance Russian contracts. 
He suggested that this was a matter for further considegn- 
tion by the Government. 


BARROW-IN- FURNESS. 
Hematite. 


The position in the North-West hematite pig 
iron market is about the same. It is far too early to indulge 
in any forecast as to how trade may develop and talk of a 
revival in trade must be listened to with caution as yet. 
With the consumption by the local departments of iron, 
the present output hardly meets the demand, generally 
speaking, and as a result stocks at certain works are gradu- 
ally being reduced. There are ten furnaces in blast at 
present, and more may be put in at certain works if the 
stocks are brought down to small tonnage. The trade is 
practically wholly confined to home. Continental trade 
is very low and American business is spasmodic. There 
have been American deliveries recently, but there is not 
what one might call a regular trade at present, and, judging 
from present signs, it does not appear likely that it will 
hecome regular., 


Iron Ore. 


The iron ore trade is slightly better in consequence 
of more furnaces being in blast. Some of the mines are 
still very quiet, while others remain idle. There is an 
improvement in the foreign ore trade and two cargoes 
arrived in Barrow last week. Most of the iron ore imported 
up to a few years ago came from Spain and Algeria, but 
there is a growing demand for the Norwegian ore from 
Kirkenes. 


Steel. 


The steel trade is not very brisk, although the 
Barrow rail mills are still running and may do so for a 
period. The Workington mills have also some orders to 
deal with, but there is still a shortage of work, generally 
speaking, and none of the mills are likely to run any length 
of time unless fresh and substantial orders are booked. 
The small section and hoop mills are well situated. Foun- 
dries are moderately off for orders. 


Barrow’s Hydro-electric Scheme. 


The scheme whereby the Backbarrow Falls on the 
river Leven, which is the outlet of the Lake Windermere, 
may be utilised for generating current for the Barrow Cor- 
poration is well forward, but a hitch occurred this week. 
The Town Council, in diseussing the scheme, developed 
in some quarters keen criticism of the terms of bein ty 
tion to the two firms, the Backbarrow Charcoal Iron Com- 
pany and the Backbarrow Ultramarine Works, which are 
at present obtaining power from the river at that place. 
The present terms are that each works shall receive a 
certain number of units free. If they use under that 
number the surplus is to be bought by the Corporation at 
a price which many members thought too liberal, and so 
the matter was referred back to the General Purposes Com- 
mittee, which will formulate new terms that may or may 
not be accepted by the two Backbarrow firme. 








SHEFFIELD. 
(From our own Correspondent.) 
A Better Outlook. 


Two or three prominent men in the Sheffield 
steel trade have expressed the opinion this week that things 
are either mending or promising to mend, and the feeling 
of confidence in the future, to which I referred in my last 
letter, is spreading. There is perhaps a little actual im- 
provement to be seen, though it is small. The number of 
open-hearth furnaces now working in Sheffield is rather 
larger than it was five or six weeks ago. The steel manu- 
facturers have lately increased their purchases of hematite 
pig iron, and the quantity of acid steel being melted shows 
an improvement. It would not, however, be correct to 
say that the number of orders coming forward shows any 
substantial advance. Customers are still, in the main, 
pursuing their cautious policy of placing contracts for 
just such supplies as they need for immediate use. The 
next few weeks will show whether the present better tone 
has any foundation in real trade improvement. Sheffield 
industries are generally the last to feel the effects of either 
booms or slumps of a general character. 


United Steel Companies. 


Both sides of the picture were presented at the 
annual meeting of the United Steel Companies, Ltd., held 





prominent. As the report showed, the company had a 
very unsatisfactory year, and the chairman, Mr. A. O. 
Peech, in his speech to the shareholders, deseribed it as 
‘“* the worst known in recent years in the heavy industries.” 
It had, he said, been a period of very great and constant 
anxiety to every section of the management of all their 
works, and, having regard to the fact that their total output 
of steel during the twelve months was only about three- 
quarters of a million tons, he thought they might reason- 
ably claim to have done as well as was possible in the cir- 
eumstances. The reduced output was to some extent due 
to strikes at the Ickles, Templeborough and Stocksbridge 
works, which caused the loss of one-sixth of the year’s 
operations, and cost the company some £75,000. With 
regard to the future, Mr. Peech said that there was some 
little tiny gleam of hope. Foreign competitors were in 
course of stabilising their currency, with the exception of 
France, and, in his opinion, when the exchanges were 
stabilised, the immediate result must be that they would 
have greatly increased costs of production. ‘* These 
facts,”’ he said, ‘“‘ make me think that at last, after five 
years, we can almost see a gleam of daylight ahead.” 


Railway Steel. 


There is not much improvement to report in the 
condition of the railway steel branches. A good deal of 
work is on hand, but not sufficient to keep the axle, tire 
and spring plants fully employed. The home railway com- 
panies have not been giving out large orders recently, and 
the Continent is claiming a very considerable share of the 
work for Indian, South American and other overseas 
systems. Continental competition is, in fact, increasing, 
Sweden being a keen rival in axles and tires. . The Swedish 
makers get no advantages from the exchange, but still 
they have been able to underquote Sheffield in several 
cases. The number of wagons being built continues small ; 
but there is a good demand for passenger stock, makers of 
which are well employed. 





Sheffield and the Services. 


The speeches at the Cutlers’ Feast last week 
produced, as usual, many tributes to the great help which 
Sheffield gives to the national defence Services, in all their 





branches. The remarks of Rear-Admiral Sir Ernle Chat- 
field were of special interest. He maintained that navies 
were not dying weapons, and that while cruisers, sub- 
marines and destroyers might alter or completely vanish, 
the capital ship would always remain. He hoped that the 
new naval programme would bring some work where it 
was much needed. The Admiralty hoped very soon to 
place orders for new guns, to issue tenders for two new 
cruisers which would be commenced in February, and also 
for a 50,000-ton floating dock. Another matter on which 
emphasis was placed at the Feast was Sheffield’s produc- 
tion of aircraft steel. It is interesting to know that a 
number of the great steel manufacturing firms of the city 
are now busily engaged in making special steel for that 
particular purpose, while others are devoting themselves 
to exhaustive experiments. Stainless steel is being used 
in large quantities for aircraft work. 


The Lighter Trades. 


The saw trade continues to be fairly well em- 
ployed, but it has not enjoyed as much activity this year 
as last. There is also a very fair demand for files and 
hand tools generally, but here, again, there has been a 
falling off during the past quarter. Actual slackness has 
been avoided, thanks largely to orders from Russia. In 
one or two instances, an improving business is reported 
this week, and the outlook is better. The cutlery trade is 
active, though not fully busy. The demand for stainless 
steel knives keeps up very well, but prices are severely 
eut. Good employment is being enjoyed at some of the 
scissors factories. There are large orders on hand for spoons 
and forks, and cheap cased goods, but makers complain 
of difficulty in making profits. There is a steady, but 
limited, demand for goods of the more expensive kinds. 
Although November promises to be a fairly busy month in 
both cutlery and plate, the general position remains 
unsatisfactory. 


An Important New Road. 


The West Riding County Council has taken in 
hand the construction of a new road at Westwood, a few 
miles from Sheffield, which will greatly improve com- 
munication between Sheffield and Barnsley. Taken in 
conjunction with existing roads, it will afford an alterna- 
tive route between the two places, and will be far superior 
to the present route, the principal drawback of which is a 
dangerous hill at Chapeltown, with a gradient of 1 in 8.3. 
On the alternative road, there will be nothing steeper than 
1 in 15.8, while on the new link itself a gradient of 1 in 20 
will not be exceeded. This link is to be 2 miles 4 furlongs 
140 yards long. . 


Doncaster’s Water Supply. 


The town of Doncaster has added a million 
gallons a day to its water supply by the construction of the 
new bore-hole at Nutwell, the engine house of which was 
formally opened last week. This will bring Doncaster’s 
water resources up to a total of 3 or 3} million gallons a 
day. The new bore-hole is 500ft. deep, and has a 30in. tube. 
The scheme has cost about £37,000. 


Huddersfield Sewage Works. 


Huddersfield Town Council has decided to install! 
a bio-aeration process plant on the Sheffield principle, at 
its sewage works. Mr. J. Haworth, the manager of the 
Sheffield works and author of the system, has been ap- 
pointed consulting chemist. The plant will be of one unit, 
and will be designed to deal with a dry-weather flow of 
1 million gallons a day. The estimated cost is £21,000. 
To deal with all the effluent of the town, it is expected that 
four more units of a similar character will be needed. 


New Enterprises. 


It is reported from Mansfield that Messrs. 





on the Sutton-road, from the Duke of Portland, with thy, 
object of erecting a mill in which to spin silk. At Bardney. 
10 miles from Lincoln, it is proposed to establish a sugar 
beet factory, which will have an initial capacity of dealing 
with 1000 tons of beet per day, and will be capable of 
enlargment. A site near the railway station has been pro- 
visionally secured. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Encouraging Trade Outlook. 


ALTHOUGH considerable leeway has yet to | 
made up before anything like a normal state of affairs 
reached in industry in the North of England, the progres 
during the last few weeks has been distinctly encouragin 
and the position in the iron and steel trade is such th; 
the possibility of more idle plant being restarted is unde: 
discussion. The improvement in business is well mai 
tained, and prices appear to have assumed a sufficie: 
measure of stability to warrant buyers placing order 
not merely for prompt, but also for forward delive: 
Orders have, in fact, been placed extending into the fir 
quarter of next year, and it is this renewal of confide: 
on the part of buyers which is perhaps the most encoura 
ing feature of the situation. While the home demand 
the chief feature of the market, business has become 
sible with the Continent, and there are still a number 
American inquiries. 


Cleveland Iron Trade. 


The Cleveland pig iron market is a little quiet 
this week. The violent oscillations in the value of tly 
frane tend to hold up business with the Continent at 
moment when there were signs of expansion. Still, t! 
undertone of the market stronger. Merchants 
realising that with output limited to thirty-five blast 
furnaces on the North-East Coast, it is no longer safe { 
“bear ’’ the market, or to sell without cover, and co: 
sumers who have hitherto been content to purchase week! 
supplies are now deeming it prudent to replenish the 
stocks. Thus sales recently have been upon a better 
scale, and if at the moment there is a lull, it is regarded 
as purely temporary, and makers are not cutting prices 
The generally quoted price of No. 3 G.B.M. Cleveland pi 
iron is 66s. 6d. per ton, but truck iron can be bought 
66s. per ton. No. 1] iron remains at 69s. 6d., No. 4 found 
at 65s. 6d., and No. 4 forge at 65s. per ton. 


Is are 


Hematite Pig Iron. 


Producers of East Coast hematite pig iron ar: 
now well situated in regard to orders, and stocks hav 
been considerably reduced. Some of the makers are now 
sold well into next year, and being rid of anxiety as to th 
disposal of their output, are keeping the price very firn 
at 74s. 6d. per ton for mixed numbers and 75s. for No. | 


Ironmaking Materials. 


No big contracts are available for foreign or: 
but odd cargoes are changing hands on the basis of 20s 
per ton for best Rubio ore, c.i.f. Tees. The strong export 
demand for coke has further stiffened the home price, 
and sellers are now quoting 19s. per ton as the delivered 
price of good medium furnace coke, as compared with 
18s. a fortnight ago. 


Manufactured Iron and Steel. 


A slightly more hopeful feeling prevails in the 
manufactured iron and steel trade. Business is far from 
brisk, but there are a few more orders about, though they 
are keenly competed for, and can only be secured at cut 
prices. The galvanised sheet trade represents the mest 
prosperous branch, and £16 10s. per ton is now a minimum 
figure for corrugated sheets. The rail mills are also well 
employed, but rollers of steel plates have difficulty in 
securing continuity of operation. 


The Coal Trade. 


The outlook for the Northern coal trade over the 
next two months shows a sustained and steady improve 
ment. The pressure for supplies of all descriptions of coal 
is keen, and with few exceptions all classes are fully 
booked up for delivery over the next two or three wegks 
For all-November delivery fitters are inundated with 
inquiries from all quarters, and consequently prices are 
firm, and recent prices are difficult to discount for ship- 
ments until after the end of the year. A gratifying feature 
of the market is the expansion of European inquiries, and 
so long as the present level of values is maintained, there 
does not appear a great chance of the foreign competitor 
securing much of the passing business. No more collieries 
have been restarted, and there are still 40,000 miners out 
of employment in Northumberland and Durham, but if 
the present demand is maintained there is every prospect 
of activity at the mines being increased. Best North- 
umberland steams are at a minimum of 15s. 6d. per ton, 
while best Durham steam coals are unchanged, but firm, 
at 17s. to 17s. 6d. per ton. The bunker trade is im- 
proving, and sellers quote steadily ; ordinaries at 14s. 6d., 
bests and specials 15s. to 16s. per ton. Coke is a strong 
feature, for large quantities have been sent abroad for 
the beginning of the winter season, and a few cargoes have 
been dispatched to Canada and the United States. With 
stocks in short supply high prices are asked, and discounts 
difficult to secure. Gas coke is 22s. to 23s.; patent oven 
coke, 22s. to 23s.; beehive coke, 35s. 





SCOTLAND. 
(From our own Correspondent.) 
Scottish Shale Oil: Government Inquiry. 


Tue efforts of the Linlithgow County Committee, 








in Sheffield on Monday. The darker side was the more 





A. M. C. Flatan, of London, have purchased 2’acres of land 


on behalf of the shale oil industry in the district, appear 
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likely to bear fruit. The Committee’s memorial received 
close consideration by the Prime Minister and the President 
of the Board of Trade. The report clearly indicated the 
rious situation in relation to costs to the national and 
local exchequers which would be a result of a stoppage of 
employment in the shale field. Mr. James Kidd, Member 
Parliament for the county, prepared a critical analysis 
the balance sheets of the various companies operating 
nder Scottish Oils, Ltd., which apparently justified the 
ntention of the County Committee that the shale fields 
should continue. Mr. Kidd also submitted a scheme based 
upon his analysis. The President of the Board of Trade 
arranged to recommend to the Treasury that an inquiry 
should be made by an independent accountant of high 
standing, nominated by the chairman of the County Com- 
mittee, Mr. H. M. Cadell. The President of the Board of 
Trade has just informed Mr. Kidd that the independent 
iT juiry is to proceed 


Coal Resources of the Lothians. 


In the course of an address to a meeting under the 
auspices of the Royal Society of Arts, held in Edinburgh, 
Mr. James A. Hood, chairman and managing director of 
the Lothian Coal Company, Ltd., made reference to the 
coal resources of the Lothians. Mr. Hood said that coal 
had been worked for seven centuries in the Lothians, but 

extensive was the field that it might be said to have 
ily been seratched so far. At the present rate the output 
ild be maintained for something over 1000 years. 


Markets Unchanged. 


The general situation with regard to the 

m and coal markets is without fresh feature, and there 

10 indication of any early change for the better. The 

fecling of uncertainty which has pervaded the various 

lustries for a considerable time now is still pronounced, 

| neither producers nor consumers are prepared to take 
undue risks 


steel 


any 
Pig Iron. 
The position in the pig iron trade reflects the 
lack of activity in steel and iron. The demand on home 
weount 18 meagre, and export is only a shade better 


at a safe 
Anything 
hought for shipment is, as a rule, extremely moderate, and 

the 


maintaining stocks 
level, and the output over all is very restricted. 


Some produc Ts are only 


time of writing prices are unchanged. 


Steel. 


The for home-produced and 
sections has not vet increased to any extent in spite of 


demand plates 


price reductions. Local terms are now more competitive, 
but considerable quantities of foreign material are still 
arriving against old contracts, while the general state of 
consuming industries is all against fresh buying in fair 
quantities. Steel sheets of the lighter gauges continue in 
good demand for export. Some makers have orders until 
the end of the year. Galvanised descriptions are also well 
placed, commitments in this section covering four months 
ahead in some instances 


Iron. 


Despite the reduction in the price of bar iron, 
the amount of business passing has not improved. Makers 
are still faced with keen competition from abroad, and 
similar conditions react against the re-rolled steel depart- 
ment of this industry. 


Coal. 


There has been no appreciable change in the coal 
market. Both for export and home delivery the demand 
is comparatively quiet, and only certain qualities are able 
maintain a firm attitude. steams in Fifeshire 
and the Lothians and washed treble and double nuts in 
all districts are well placed, but practically all other 
deseriptions are lagging. The quietness is more noticeable 
in Lanarkshire, where splints, steams and ells have 
weakened, and the pressure for washed nuts is not now so 
acute. Shipments are higher this week. Clearances from 
the Firth of Forth were mostly foreign, while from the 
Fifeshire ports the entire shipment was in a coastwise 
direction. Aggregate shipments amounted to 288,289 
tons, against 250,088 tons in the preceding week, and 
246,272 tons in the same week last year. 


sala 


to Best 











WALES AND ADJOINING COU 
(From our own Correspondent.) 
Coal Trade Conditions. 


No special movement can be recorded in the 
steam coal section of the industry of this district. The 
conditions are no better and in the case of some coals prices 
are lower, this being due to an exceptional shortage of 
tonnage brought about to a large extent by very bad 
weather which has delayed the arrival of steamers. At the 
end of last week the number of vacant loading berths 
reached the abnormally high figure of 54, this being for 
the whole of the South Wales ports, and unfortunately 
the arrivals of tonnage over the week-end were diappoint- 
ing, as on Monday there were still 38 idle loading appliances 
at the various docks, of which 25 were at Cardiff, Penarth 
and Barry. The result is that numerous collieries have 
been in desperate straits to find an immediate outlet for 
their standing coals, and the market has been extremely 
irregular, while, on the other hand, freight rates for prompt 
tonnage have improved. Speaking generally, the foreign 
demand for steam coals has not advanced ; fresh inquiries 
are slow to come to hand, and those that are received are 
for the most part for small single cargoes for early loading. 
\t the same time the feeling prevails that the conditions 
cannot be worse, and there are hopes of some improvement, 
especially for dry coals, in view of the continuance of the 
strike of anthracite miners in America. Shippers of 
anthracite to the Northern Range ports of America and 
Canada are very busy, and at the end of last week there 





was tonnage in Swansea and Port Talbot equal to carrying 
round about 70,000 tons, all of which was booked for the 
States and Canada. From all accounts the position in the 
States is becoming serious, and for this reason it is expected 
that if more prompt supplies of coal are required from this 
district a greater call will have to be made on the dry or 
semi-anthracite qualities. So far as the continental de- 
mand is concerned, this is comparatively quiet, and in the 
case of France this is no more than can be expected in 
view of the adverse movement which has taken place in 
the value of the franc. Operations in coals for delivery 
ahead are very quiet, and so far as can be ascertained, the 
only business carried through is that for supplies of second 
Admiralty large at 21s. 3d. for delivery over the early 
months of next year. 


Items from the Coalfield. 


Hopes were entertained that work would have 
been continued at Caerau Colliery, near Maesteg, but un- 
fortunately they have not materialised, and the notices 
which were recently served upon the workmen have taken 
effect, with the result that there are about 2000 men idle 
at this colliery. The conditions in the Monmouthshire 
Western Valley are extremely bad, and it is estimated that 
round about 10,000 miners are at a standstill owing to the 
depression and the suspension of operations at collieries. 
The Powell Duffryn Company has been compelled to stop 
work at its Aberaman Colliery, thus adding 1600 to the 
total of unemployed. Trade has not come along to enable 
the management to continue operations on a day-to-day 
On the other hand, there is news of a probable 
restart being made at the new pit of the Abergorki Col- 
lieries, Treorky, and hopes are held that about 1000 men 
will be found employment. These pits have been idle for 
about months, so that this development will be 
welcomed. In the case of the Albion Colliery, Cilfynydd, 
notices were served on between 2000 and 3000 workmen 
to expire on Wednesday of this week, but there is a report 
that work is likely to be continued on a day-to-day basis 
owing to the company having secured some new business. 


basis 
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South Wales Trade. 


The Great Western 
respecting seaborne traffic at the South Wales docks under 
its control show that for the current year to October 6th 
the total of inward and outward traffic was 4,668,403 
tons below the figure for the corresponding period of last 
year, the aggregate being 26,465,788 as against 
31,134,191 tons. The decline was, of course, greater in 
exports than imports. Exports fell away to the extent of 
4,040,416 tons to 22,450,038 tons and imports declined by 
627,987 tons to 4,015,752 tons. Exports of coal and coke 
suffered most, being reduced by 4,095,582 tons to 
19,918,624 tons. Still the returns for the four weeks ended 
October 6th were better than those for the preceding four 
weeks, as the total traffic advanced from 2,112,531 tons to 
2 354.952 tons. 


Railway Company's statistics 


tons, 






Tin-plate Trade Sliding Scale. 


The workmen's side of the Tin-plate Trade Indus- 
trial Council held a further meeting at Swansea this week, 
when the report of the sub-committee was received con- 
cerning its proposals for a variation of the basis of the 
sliding scale operating in the tin-plate industry and the 
steel bar trade. This report was approved, though the 
details have not heen divulged. They will in due course be 
submitted to the employers for their consideration. 


Current Business. 


Very little fresh business has come along during 
the past week for steam coals, and all sections display 
some easiness for prompt shipment, with the exception of 
dry sized qualities, which are being taken in substitution 
of anthracite coals, which are so firm and scarce. A dearth 
of ready tonnage has accentuated the difficulties of col- 
lieries, and it is not improbable that as this is the bad 
weather season of the year their loading arrangements will 
be subject to a good deal of dislocation by reason of tonnage 
getting out of position. Smalls, especially of the lower 
grades, are very plentiful, while Monmouthshire coals are 
very quiet and uneven. Even the best Admiralty large 
coals are short of prompt orders. Coke and patent fuel 
remain rather neglected, but anthracite coals are very 
fully booked, and they are fortunately placed in the matter 
of tonnage to hand 








BRITISH INDUSTRIES FAIR, 1926. 


In view of the representations made by the exhibitors and 
buyers at previous British Industries Fairs, the Government has 
decided to organise next year the London section of the British 
Industries Fair, which was not held in 1925, owing to the con- 
tinuance of the British Empire Exhibition. The British Indus- 
tries Fair will therefore be held in London and at Birmingham 
from February 15th to 26th, 1926, the London section being 
organised by the Department of Overseas Trade and the Bir- 
mingham section by the Birmingham Chamber of Commerce. 

Che Fair will, however, take place under particularly favour- 
able auspices, for not only has the Government decided to organise 
the London section, but in view of the urgent need for taking all 
possible steps to stimulate the sale of British goods, both abroad 
and at home, it has also taken special measures to ensure the 
success of both sections of the Fair. These measures include 
the expenditure of the substantial amount of approximately 
£25,000 of wide-world publicity on behalf of 
the Fair. 


on a scheme 

The Fair is essentially a trade fair, and, as on previous occasions, 
will be confined to actual British manufacturers, and during 
business hours only buyers will be admitted. At the request of 
the great majority of the exhibitors, a novel feature is to be 
introduced next year. After 5 p.m. each day and from 1 to 8 p.m. 
on Saturday, February 20th, the public is to be admitted. 

For the 1926 British Industries Fair a record in the number of 
applications for space in the London section has already been 
made. Many firms which have already exhibited at all the 
previous Fairs have again applied for space, while the number 
of applications from entirely new firms is steadily increasing. 











LAUNCHES AND TRIAL TRIPS. 





KAPONGA, steamer; built by William Gray and Co., Ltd., to 
the order of the Union Steamship Company of New Zealand, 
Ltd.; dimensions, 292ft. 6in. by 44ft. 3in. by 21ft. lin. Engines, 
triple-expansion, 20}in., 33}in. and 55in. diameter by 39in. 
stroke, pressure 190 1lb.; constructed by the builders; trial 
trip, October 13th. 


HINDERTON, ferry steamer ; built by Cammell Laird and Co., 
Ltd., to the order of the Corporation of Birkenhead ; dimen- 
sions, 158ft. 6in. by 40ft. llin. by 11ft. 9in. Engines, two sete 
of four-cylinder inverted triple-expansion, pressure 180 Ib.; 
constructed by the builders ; launch, October 16th. 


Patris II., steamer; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the National Steam Navigation 


Company, of Greece; dimensions, 335ft. by 47ft. Gin. by 
26ft. 3in. Engines, inverted direct-acting, triple-expansion, 
surface condensing; constructed by the builders; launch, 


October 19th. 








CONTRAOTS. 


CaMMELL Lairnp anv Co., Ltd., of Nottingham, have received 
orders from the High Commissioner for India for 220 broad 
gauge stecl coaches for the Indian State Railways, 110 being 
for the East Indian Railway and 110 for the North-Western 
Railway. Tenders for this work had been publicly advertised, 
and there was world-wide competition. 


Henry Simon, Ltd., of Manchester, have just received an 
order from a large brewing firm in London for a pneumatic coal- 
handling plant to have a capacity of 25 tons per hour. The 
plant is to be utilised for discharging coal barges on the Thames 
and delivering the coal to a store in the brewery, an extra 
receiver and pipe line being provided for withdrawing the coal 
from the store and transporting it to the boiler-house, as well 
as a further connection from the boiler-house receiver to a 
secondary store for the purpose ot dealing with stock coal. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are informed that Mr. Dean K. Chadbourne has been 
appointed general manager of the Westinghouse Electric Inter 
national Company to succeed Mr. E. D. Kilburn, who was recently 
elected vice-president of the Westinghouse Electric and Manu 


facturing Company. 


Tae Bririsn Exvecrric Prant Company, Ltd., of Alloa 
Scotland, which, since 1919, has been closely associated with the 
Harland Engineering Company, Ltd.—the two companies having 
a common directorate—asks us to announce that, for reasons of 
efficiency and economy, it has been decided to undertake the 
whole of the work done by both companies under one name only 
viz., the Harland Engineering Company, Ltd. This arrang: 
ment will involve no change in policy, and the individual 
personnel with whom clients have been in the habit of conducting 
negotiations will still continue to attend to their affairs 


Tue Western Evecrric Company, Ltd., of London, asks us 
to announce that it will from October 31st, 1925, be known ax 
Standard Telephones and Cables, Ltd. The registered and 
executive office will remain at Connaught House, Aldwych, 
W.C. 2. An announcement has already been made of the sale 
to the International Telephone and Telegraph Corporation of the 
International Western Electric Company, by the Western 
Electric Company, Incorporated. Under this new ownership 
the International Western Electric Company will in future be 
known as the International Standard Electme Corporation, and 
will also continue to act as the exclusive distributors outside of 
the United States, Canada, and Newfoundland, for all Western 
Electric manufactures 








EDUCATIONAL INTELLIGENCE. 


A series of four advanced lectures on metal crystals by 
Professor H. C. H. Carpenter, F.R.S., will be given in the Depart 
ment of Chemistry and Metallurgy of the Chelsea Polytechnic, 
8.W., on each Thursday in November, at 8 p.m., beginning 
November 5th next. The lectures will embody the recent 
researches of Professor Carpenter and others on this subject, 
and will prove of special interest to those engaged in the metal 
industries, students of chemistry and physics and others 








TRIAL OF STREET SWEEPERS, & The Commercial Motor 
Users’ Association is organising, in conjunction with the Society 
of Motor Manufacturers and Traders, a demonstration of mun! 
cipal vehicles consisting of street sweepers, refuse collectors, 
gully emptiers, municipal tipping lorries, street washers and 
sprinklers, during the progress of the Commercial Motor Trans- 
ort Exhibition at Olympia, London, W. The Hammersmith 
Bassush Council has consented to afford every facility to enable 
the vehicles to be practically demonstrated. The demonstration 
will be held on roads adjoining Olympia, on Friday, November 
6th, from 2.30 to 5 p.m. 


LANTERN SLIDES FOR ENGINEERING LecTuURES.—Tangyes 
Ltd., Cornwall Works, Birmingham, inform us that they have 
available for loan, free of charge, to engineering lecturers and 
technical instructors, a large and varied selection of lantern 
slides of their manufactures, comprising gas engines and suction 
gas producers, oil engines, steam and power pumps, hydraulic 
machinery, machine tools, &c.; also an assortment of slides of 
historical interest dealing with these subjects. A list of these 
slides will be sent free on application. Messrs. Tangyes have also 
prepared a number of papers dealing with their different classes 
of machinery which are available for loan}:if required, to assist 
lecturers in preparing their own papers. 


Tae ENotinerers’ Cius.—The annual dinner of th« 
Engineers’ Club was held at the Savoy Hotel, London, on Friday 
last, the 23rd inst. A very large company had assembled under 
the chairmanship of Sir Joseph W. Isherwood, the president of 
the Club, the guest of the evening being the Chancellor of th« 
Exchequer, Mr. Winston Churchill. Following a recently intro- 
duced custom, the health of his Majesty the King was drunk, 
with musical honours, in the middle of the dinner. Replying to 
the toast of ‘Our Guests,’ proposed by the chairman, Mr. 
Winston Churchill delivered a long and characteristic speech. 
While not by any means losing sight of the unsatisfactoriness of 
the present industrial position he refused to take a pessimistic 
view of the situation, and quoted statistics to show that things 
were not so bad as some would make them out to be. The toast 
of “ Success to British Engineering *' was proposed by Major 
General Sir Philip A. M. Nash, K.C.M.G., C.B., and responded to 
by Sir T. Harris Spencer, K.B.E., and Air Chief Marshal Sir 
Hugh M. Trenchard, G.C.B., D.8.0 The toast of “ The 
Engineers’ Club’’ was proposed by Mr, Churchill, and replied 
to by the president. 
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for Metals and Fuels. 














TRON ORE. STEEL (continued). ls 
N.W. Coast— N.E. Coast— Home. Export. SCOTLAND. 
Native 20/- fa & 86a & £ s. d.| Lawanxsurme— Export. 

(1) Spanish 20/- Ship Plates 7 IB Bee ac oad (f.0.b. Glasgow }—Steam 14/3 

(1) N. African 20/- Angles .. .. 7 5 Oto710 0 a ” Ell .. 15/14 

N.E. Coast— Boiler Plates .. BD @.ce x — os - Splint 16/6 to Is 9 
Native fom Joiste a 7 5 Oto7 10 0 - om Trebles 17/6 
Foreign (c.i.f.) R 20/- DG fe en ct DB OD ue ce — o ” Doubles 16,9 

Fish-plates .. .. ..12 0 0.. .. -_ a a Singles 14/3 
a Channels a A: we Wee Mee Bes) gs £9 to £95 | Avnsnine— 
Hard Billets i ed! “is — (f.0.b. Ports)—Steam 14/3 
PIG IRON. Soft Billets ee) See o “ »  Splinte .. 16/6 
Home Export. | N.W. Coast— - eo Trebles .. 17/6 
£0 4. fs. d.| Bannow— vocmme— 

(3) Scortanp— Heavy Rails Sk == _ (f.0.b. Methil or Burnt. 

Hematite . ae _ Light ,, 8 5 Oto 810 0 island)—Steam 12/4§ to 15 14 
No. 1 Foundry 40 6to4 3 0 Billets 710 Otol0 10 Of Screened _—— 20/6 
No. 3 Foundry 312 Oto4 0 0 MaNourstrr— Trebles eo 19/- to 19 6 

Panay ne Bars (Round) 810 Otc 9 0 0 a— “ - ‘ 

Hematite Mixed Nos. 314 6 314 6 seston = be : ; eee is 0 | LOTataNs— 
No. 1 315 0 315 0 (Soft Steel) i 3 - od 13 10 6 (f.0.b. Leith)}—Best Steam .. 15 

anne... Plates ight 8 5 0 ae Secondary Steam 14 
No. 1 ae 39 6 39 6 » (Lanes, Boiler) 12 0 0 — Trebles 18/6 
Silicious Iron .. 39 6 3 9 6| Saerrminp— Soe — 
= : : Singles 14/3 
No. 3G.M.B .. 50 8. 36 6 Siemens Acid Billets .. 10 10 0. — 

No, 4 Foundry » es €. 35 6 Bessemer Billets .. .. 11 5 0. - ENGLAND. 

No. 4 Forge 360 350 Hard Basic a 8l2 6 —_ (8) N.W. Coast— 

Mottled _ sr Intermediate Basic 8 2 6 — Steams .. 23/6 

White — _ Soft Basic i 2 ees — Household 40/- to 45 
Hoops .. — Uf 2 _ Coke tees 23/6 

Mipsanpe— Soft Wire Rods 910 Otoll 0 0 NosTauMBeRLanp— 

(3) Staffs.— Mrptaspe— Best Steams . 15/6 
All-mine (Cold Blast) 10 10 0 —_ Small Rolled Bars so bin hk ae Second Steams 14/- to 14/6 
North Staffs. Forge ow ¢. — Bilicts and Ghest-bare .. 6 10 Oto 615 6 Steam Smalls 10/- to 10/3 

» oo Wounty ev 6. = Sheets (20 W.G.) .. 1110 Otol? 0 0 Unesrconed 14/- 

(8) Northampton— Galv. Sheets, f.0.b. L’ poo 16 10 Otol6 15 0 e Household 20/- to 33 

Foundry No. 3 310 as MN cs ce ws 710 Oto 715 0 4 
~» Fem 216 0 ws Tels 5g 1c ce oe VEO OOO TE OC ves aOr~ Go B6/6 
Teme jw ww te ce BRO Oe BIE OC Second .. 84/3 to 14/6 

(3) Derbyshire— Bridge and Tank Plates 8 10 Oto 815 0 Romats Sap= ts 98 
No. 3 Foundry 3 5 Oto3 6 0 Boiler Plates = «ww. IL'15 Otol? 0 0 Fountey Coke “s St/- to 38 
Forge 320 ~4 Saerriztp— Inland. 

— Best Hand-picked Branch 31/- to 34/- 

(3) Lincolnshire— Barnsley Best Silkstone 28/— to 30/- -- 
No, 3 Foundry 38 0 _ NON-FERROUS METALS. Derbyshire Best Brighte 24/— to 26/6 = 
No. 4 Forge 3.65 6 a Swamns— - +» House 23/- to 25; = 
one 7 oes - Tin-plates, 1.C., 20 by 14 19/9 to 20 " o Sap Bets ———_ 
—— Block Tin (cash 285 0 » Small 12/6 to 14/- — 

(4) N.W. Coast— J we bs a ccieaiaon : an z Yorkshire Harde 17/6 to 21/6 — 
N. Lancs. and Cum. B Derbyshire 17/6 to 21/6 ; 
4 6 Ola a Copper (cash) ee 62 7 6 ” 
{ (a) e « Rough Slacks 9/6 to 12/6 - 
Hematite Mixed Nos. ../4 8 6 (6) - » _ (three months) 63 7 6 - : 
413 6¢) cs Spanish Lead (cash) 39 5 (0 —y © Gets . 
= (three months) 37 8 9 Smalls ‘ ° 3/6 to 5/6 = 
Spelter (cash) 4011 3 Blast furnace Coke ({nland)* re = 
» (three months) 39 7 6 ~ » (Export) f.0.b. 17/3 to 17/9 
MANUFACTURED IRON MaNcuEsTeR— Carpirr— (9) SOUTH WALES, 
H E Copper, Best Selected > 710 0 Steam Coals : 
ome. xport. » Electrolytic 69 0 0 Best Smokeless Large .. 23/- to 24 
£8. d. £6. d. » Strong Sheets 92 0 0 Second ,, o 22/- to 23 
ScoTtanp— » Tubes (Basis Price) .. 01 1 Best Dry Large .. 23/- to 24 
Crown Bare 11 5 0 _ Brass Tubes (Basis _— 010 Ordinary Dry Large 21/- to 22 
Best ” — _ .» Condenser 01 2 Best Black Vein Large 21/- to 21/6 
N.E. Coast— Lead, English. . 4110 0 Western Valley ” 20/6 to 21 
Common Bars 11 0 0 i » Foreign 40 5 0 Best Eastern Valley Large 20/— to 21 
Ordinary o %» 19/6 to 20 
Lancs.— = Best Steam Smalis 10/— to 10 6 
Crown Bars . 1110 0 —_ Ordi - 9/- to 10 
Second Quality Bare 11 0 0 — FERRO ALLOYS. Washed Nate o 19/— to 30/- 
Hoops , 15 0 0 1415 0 (AU prices now nominal.) No. 3 Rhondda Large .. 25/9 to 26/3 
Tungsten Metal Powder 1/11 per Ib. ” » Smalls 14/6 to 15 
6. Yonzs.— Ferro Tungsten .. .. «.. «- 1/8 to1/9 per Ib. No. 2 ” Large .. 19/— to 2 
Crown Bars 1210 0. — Per Ton. Per Unit. - oo Through 16/6 to 17/6 
Best ” 1310 ©. as Ferro Chrome, 4 p.c. to6p.c.carbon .. £23 10 0 8/- ” Smalls 9/6 to 10/6 
Hoops 1410 0 ~ ss 6p.c.to8p.c. , .. £23 0 0 7/9 Foundry Coke (export). . 40/— to 45/- 
a - Sp.c.tol0p.c. . - £2210 0 7/6 Furnace Coke (export) 25/- to 30/- 
Gouna tee, .. d 1110 Oto l2 0 0 : = Specially Refined , Patent Fuel oe os 20/6 to 23 6 
Marked Bars (Stafls.) .. 1410 0.. .. wi » Max. 2 p.c. carbon -- 40 0 90 = 15/- Pitwood (ex ship) . . 29/6 to 30/- 
Nut and Bolt Bars 1010 Otoll 0 0 oe Dp ow oe ee. SL OO 17/- Swamena— 
Gas Tube Strip 1210 Oto 1215 0 »  0.70p.c.carbon .. .. £56 0 0 19) Anthsesite Coals : 
” carbon free .. 1/5 per Ib. Best Big Vein Large 45/— to 48 6 
= —— | Metallic Gouden a 3/9 per lb. Seconds .. .. .. 38/- to 42/6 
Ferro Manganese (per ton) . £15 for home, Red Vein . . 30/— to 35/- 
STEEL. - £15 for export Machine-made Cobbles 55/- to 57/6 
. » Silicon, 45 p.c. to 50 p.c. .. .. £12 5 0 scale 5/— Nuts.. 57/6 to 60’ 
re 1 Mp gr unit om Beans 42/- to 45/- 
a o oo Tp. - £21 0 0 scale 6/- per Peas «se 21/- to 25/- 
, unit Breaker Duff .. 8/6to 9- 
Boiler Plates .. | 6 oP —_— » Vanadium 16/— per Ib. Rubbly Culm 11/6 to 12 6 
Ship Plates, jin. and up. 7 ae We oc «es - » Molybdenum 6/3 per Ib. Steam Coals : 
Sections .. . -- 710 0.. ~~ ~» ©‘Titeniam (carbon free) .. 1/1 per Ib. Large .. 22/— to 24/- 
Steel Sheets, under 3/4 4in. Nickel (per ton) .. ; .. £170 to £175 Seconds .. 20/- to 22/- 
tojin... . ® 7 608 0 © ee s- as “xs .. 10/~ per Ib, Smalls .. .. 9/6 to 10/6 
Sheeta (Gal. Cor. 24 B. G. ) _ 17:10 0] aluminium (per ton) . £130 Cargo Through 16/6 to 18/- 
(1) Delivered. (2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. (7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, 


coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
(a) Delivered Glasgow. 


according to analysis - 


open market, 17/- 


to 18/6 at ovena. 


+ Latest quotations available. 








(9) Per ton f.o.b. 


(b) Delivered Sheffield. 








* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Export Trade. 


‘Tue further drop in the value of the frane and 
the fear that the failure to prepare a financial programme 
ill be followed by a forced levy on capital, if no other 
itisfactory expedient be found, are exercising a demoralis- 
ing influence on home business, but the margin in favour 
of foreign buyers is certainly bringing in a considerable 
unber of inquiries for export, and the prospect of being 
ble to secure orders abroad is reconciling mill and forge 
wners to the smaller requirements at home. Another 
tance of the bewildering effects of the exchange rate 
fluctuations is observable in the transference of a certain 
mount of business from Belgium to France. In view of 
violent fluctuation of the French franc, the Belgian 
frane preserves a relative stability, and the margin between 
e two is sufficiently great to encourage foreign buyers to 
place orders in France. This, of course, is on!y temporary, 
for should the margin be lost by an improvement in the 
French frane some of the orders will be cancelled, as was 
done on previous occasions, and in any case the margin 
ill be reduced when production costs creep up auto 
matically behind the monetary depreciation. Those costs 
will certainly jump up surprisingly if anything be done to 
mpose a levy on capital. The situation is rendered 
extremely confusing by the Government's admission that 
ifter 80 many months of expert investigation it is not yet 
ible to present anything in the semblance of a financial 
plan. Meanwhile, so far as the iron and steel trades are 
meerned, the foreign markets alone offer any activity, 
ind until French mill and forge owners began to offer 
upplies abroad at very low prices the Belgian and Luxem- 
burg firms were taking a fair number of foreign orders, 
particularly from South America, India and Japan. 
Cockerill recently secured a large order for rails from 
Columbia 


hie 


Anthracite. 


Special measures are being taken to limit as much 
1s possible the importation of coal so as to permit of French 
fuel being sold at prices that will enable coalowners to 
vithdraw the threatened reduction in colliers’ wages. The 
Minister of Public Works gave this promise at the time of 
the recent dispute, when coalowners agreed to continue 
the existing rates of wages on the understanding that 
something should be done to maintain selling prices at a 
profitable level, and the Minister now affirms that this will 
only have a slight effect upon domestic coals, the con 

imption of which in the Paris district alone is about 
2,500,000 tons. On the other hand, the Minister states 
that he is powerless to control the prices of British anthra 
cite, which will obviously find it very difficult to compete 
this market if the sensational downfall of the franc 
should continue, and he urges consumers to buy nothing 
but Ruhr anthracite, which is being supplied for reparation. 
Che price of the Ruhr anthracite has been fixed at 375f. 
a ton, and licences to sell will only be granted to dealers 
who undertake not to exceed that figure. The policy of 
the Government is to supply all needs with fuel from 
French collieries and from the Ruhr. It is difficult to 
how that can be done in view of the fact that there is 
always a heavy deficit which has to be covered with 
imported coal, but in any case the position of British coal 
here will be very precarious so long as the franc pursues 
its downward course. Meanwhile, a competitor has arisen 
in Russian anthracite, for an experimental cargo has been 
sent by the Soviet Government in a Greek steamer to 
Rouen, but as the cargo still remains on board and the 
dock charges are accumulating because no one can be 
found to buy the fuel, a Soviet representative has gone to 
Rouen to what can be done. The reason for this 
abstention of purchasers can only be the quality of the 
anthracite or the price. 


see 


Suction Gas Vehicles. 


The recent official demonstration of suction gas 
lorries which ran about 1250 miles in the north of France 
and Belgium, where the roads, mostly granite setts, are 
regarded as offering a particularly severe test of resistance, 
proved that there was nothing to complain of in their 
behaviour as far as reliability is concerned. The eighteen 
lorries all went through the test satisfactorily. There is, 
indeed, no reason to criticise the suction gas lorry from 
that standpoint, for a considerable number of vehicles 
have heen equipped with suction gas plants, and until about 
& year ago the transformation of petrol wagons to run on 
suction gas was a recognised branch of industry. Since 
then suction gas seems to have declined in public favour, 
and the propaganda now being carried on is intended to 
encourage the employment of suction gas on lorries which 
destined more particularly for military purposes. 
They are sufficiently reliable in the hands of men who can 
take good care of them, but despite the cheapness of char- 
coal they have not proved so economical as had been 
expected, which is the main reason why so many private 
owners have given up using them. It is now suggested 
that the only way to encourage the employment of suction 
gas is to increase the State subsidies sufficiently to leave 
owners of vehicles running on this fuel with a good margin 
of economy. If the suction gas lorry is making slow head- 
way at home it ought to find a large field in the Colonies, 
where charcoal can be produced cheaply, while the cost of 
petrol is prohibitive 2 


are 


A Mediterranean Tunnel. 


At the last meeting of the French Channel Tunnel 
Committee the scheme expanded into an ambitious pro- 
posal which aims at the construction of a tunnel under the 
Straits of Gibraltar so as to permit of a continuous railway 
from London to Cape Town. The project was presented 
to the Committee by a Congress of the Région Economique 
of South-West France, which sees in the construction of the 
Gibraltar tunnel the diversion through France of the traffic 
between England and South Africa. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each, 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


240,084. April 2ist, 1925.—Airn Prenearens, H. E. Yarrow, 
Scotstoun, near Glasgow. 

In this specification a claim is made for a water-tube boiler 

having one or more air preheaters, wherein each preheater is 


provided with dampers controlling the flow of air and furnace 
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gases respectively through the preheater, whereby the quantity 
of air traversing any air heater can be varied in accordance with 
the quantity of furnace gases passing through the said air pre 
heater. The illustration needs no description September 24th, 
1925. 


INTERNAL COMBUSTION ENGINES. 


240,046. January 6th, 1925.—lenrr1on CuamBers, A. E 
O'Dell, 285, High Holborn, London, W.C. 1. 
According to the invention an electric incandescent 
is mounted in a water-cooled wall of a small ignition chamber of 
the engine, either parallel to or not in the same plane with the 
axis of the fuel jet, so that it lies out of the direct path of the 


igniter 


N* 240,046 
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fuel spray, but is rea hed by fuel detached and deflected from 
the main spray by the air entering the ignition chamber. This 
construction avoids, on the one hand, the cooling of the igniter 
at starting below the point at which it will effectively ignite the 
fuel, and, on the other hand, the risk of the igniter being over- 
heated, and its fine resistant wire burnt through during normal 
running of the engine.— September 24th, 1925. 


DYNAMOS AND MOTORS. 


239,560. April 7th, 1924.--IMPROVEMENTS IN OR RELATING TO 
DyNAMO-ELECTRIC Macutnes, The British Thomson- 
Houston Company, ot Crown House, Aldwych, W.C. 2; 
and Alan Adair Pollock, of Milverton-crescent, Leam- 
ington Spa, Warwick. 

When the current in dynamo-electric machines is large it is 
desirable to divide the current commuted at any particular com- 
mutator segment between a number of slots. According to this 
invention, this division of current is effected by providing an 
armature winding in which the current in one coil side is divided 
into two and returns through two parallel coil sides situated 
two pole pitches apart, each parallel path being arranged one pole 
pitch away from the first-mentioned coil side. With this 
arrangement any coil undergoing commutation will come under 
the influence of three commutating poles, so that there will be 
a tendency towards self-equalisation, and it may be unnecessary 
to provide equalising connections. As shown, each coil side is 
provided with end windings such as A and B. The end windin, 


al, 








A forms a straight extension of the slot portion and the part 


an extension which is offset afull pole pitch. A four-leyer winding 
is shown. The coil C is placed in the Sotto of the slot and coils 
E and F and H form the second, third and fourth layers respec- 
tively. The order in which the layers are put into the slot may 


we 


33,560 





be varied as desired. By arranging the coils as shown the coil 
pitch covers two pole pitches and the current in the conductor Y 
returns partly through conductor X and partly through con- 
ductor Z.—September 7th, 1925. 


MOTOR CARS AND ROAD TRAFFIC. 
239,697. September 6th, 1924.—-Tramer Connections, The 
Eagle Engineering Company, Fagle Works, Warwick, and 
C. H. Cox. 
This invention is concerned with the pivot used to connect 
the trailer with the tractor of a six-whee! vehicle. 1+ comprises 
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@ cross-pin member A mounted in bearings B fixed to the frame 
of the trailer and in bearings C on a turntable D built on the 
rear of the tractor chassis. Springs E E provide a resilient con- 
nection which allows the trailer to move in any direction without 
twisting its frame.— September 17th, 1925. 


LIGHTING AND HEATING. 


235,840. March 19th, 1925.—-ImprovemeNtTs In TUNGSTEN ARC 
Lamps, The General Electric Company, of Magnet House, 
Kingsway, W.C. 2. 

The lamp described in this specification has three electrodes, 

4, BandC. When the lamp is not working the auxiliary contact 

C lies in contact with the cathode B. The auxiliary electrode 


N° 235,640 
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contains oxide, consisting of a mixture of thorium oxide and 
tungsten. When the current is switched on the anode A detaches 
itself from the cathode B as the bimetallic strip E is deflected 





more rapidly than the strip D on account of the resistance wire G, 
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As soon as the anode A separates from the cathode B an arc 
forms between the anode and auxiliary electrode C, The | is a steel bearing plate F to earry the drum, The truck G runs | Victoria Embankment, London, W.C. 2. Wireless Section meet 


cathode B, which consequently remains immediately in the path | on the rails in the mine. On arrival at the pithead, the drum is 
of the resulting are, is intensely heated. The cathode B is | placed in the cage of the mine instead of being slung underneath 
heated so rapidly that it is generally raised to incandescence by | it in accordance with the usual practice, and on reaching its 
the time the auxiliary electrode is withdrawn. The are then 


chooses a shorter path and strikes between the two metal elec 
trodes A and B, the electrode C being put out of action. 
September 17th, 1925, 


239,742. December Ist, 1924.—Manvuracture or Lamp Fina 


MENTS, A. 8S. Cachemaille, 2, Norfolk-street, Strand, 


London, W.C, 2. 


The inventor proposes to encourage rather than restrict a 


erystalline structure in the manufacture ot tungsten lamp fila 


ments, and for this purpose adds small proportions of alkaline- 
earth metals. The illustration shows the effects of the addition 


of lithium in Fig. 1, of strontium in Fig. 2, of caesium in Fig. 2 


of potassium in Figs. 4 and 5, and of rubidium in Fig. 6. It will 
be noted that the addition of lithium to the matcrial used for 
preparing a refractory metal filament causes the formation of 
largo crystals fairly regular in size and shape, as shown in Fig. 1. 
These crystals appear to be largely hexagonal, and wire of such 


N° 239,742 
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Fig. 2. 




















crystalline formation appears to be specially adapted for the 
larger sizes of incandescent electrie lamp filaments. Strontium 
and caesium have crystal effects, as illustrated in Figs. 2 and 3, 
but the crystalline formation is very similar to that obtained 
by the use of lithium compounds, as will be noted by com- 
parison with Fig. 1. Potassium, on the other hand, appears to 
promote the development of elongated interlocking crystals 
irregular in size and shape as represented in Figs. 4 and 5. Such 
a formation is best adapted for filaments of the smaller sizes. 
By referring to Fig. 6 it will be noted that rubidium gives 
characteristic crystalline effects, similar to those obtained with 
the use of potassium, as will be observed by comparing Fig. 6 
with Figs, 4 and 5.—September 17th, 1925. 


MISCELLANEOUS. 


239,359. September 8th, 1924.—Htcu-pressuRe Stop Vatves, 
Coeckburns, Ltd., and D. MacNicoll, Clydesdale Engineering 
Works, Cardonald, near Glasgow. 

This invention relates to stop valves of the balanced type, 
comprising two faces past one of which working steam normally 
flows, and past the other of which leakage steam only flows. 
The valve proper A and the seating member D are disposed in 
telescopic relation. The valve proper A is formed as a shell 
closed at one end and having at its free edge the valve face B 
engageable with a seating face surrounding the base of a salient 


N? 239,359 











portion E of the seating member D, the portion E presenting a 
solid end face, the cavity in the shell being entered by the portion 
E of the seating member, the roof of the cavity in the shell being 
formed with the valve face C of rather less area than the face B 
and engageable with a seating face at the end of the portion E 
of the seating member D. The space F between the solid end 
face of the portion E of the seating member D and the closed end 
of the shell constituting the valve proper A, is in communica- 
tion with the space outside the valve by way of passages G G.— 
September 10th, 1925. 


239,325. July 23rd, 1924.—ImMPROVEMENTs IN AND RELATING 
ro Drums AND A Metsuop or CARRYING THE DRUMS FOR 
ELecTRIC CABLES AND FOR MINEs AND LIKE Works, John 
Richard Bond, of Harrington Colliery, Philadelphia, 
Co. Durham, and Stanley Robinson, of Chilton Moor 
House, Fence Houses, Durham. 

The cable drum is built upon a platform B, and U-shaped 
plates are provided at the top, the platform B and plates C being 
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destination it is placed upon the spindle, or the drum may be 
placed in the cage already mounted on the truck. -When laying 
the cable, one end is attached to a fixed point, and the truck is 
run in the direction in which the cable is to be laid.—September 
10th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


THURSDAY TO SATURDAY, OCTOBER 29rH fo 
NOVEMBER 7rua. 


CommerctaL Motor Transport Exuterrion.—At Olympia, 
London, W. 10 a.m. each day. 


TO-DAY. 


INsTITUTE OF Marine Enorveers.—Hotel Cecil, Strand, 
London, W.C. 2. Annual dinner. 6.30 p.m. 


INsTITUTION oF Locomotive ENGINEERS: MANCHESTER 
CentTrReE.—College of Technology, Sackville-street, Manchester. 
Paper, ‘‘ Fractures of Locomotive Parts,’ by Mr. H. J. Haigh. 
7 p.m, 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, London, 8.W. 1. Informal meeting. Discussion 


on “Recent Locomotive Progress at Home and Abroad,” 
opened by Mr. Loughnan Pendred. 7 p.m. 


Junior InstiruTIoN oF ENGINEERS.—39, Victoria-street, 
London, 8.W. 1. Kinematograph lecture, showing the construc- 
tion and assembly of 50,000-kilowatt turbo-alternator plant for 
Chicago, at the works of C. A. Parsons and Co., Ltd. 7.30 p.m. 


SATURDAY, OCTOBER 3isr. 
InsTITUTION oF Crvi, ENGINEERS: BirRMINGHAM AND Dits- 
TRIct AssocraTIOon.—Students’ visit to Salford Bridge, Lichfield- 
road, Birmingham. 2.15 p.m. 


SATURDAY TO FRIDAY, OCTOBER 3lsr to 
NOVEMBER 6ra. 


BREWING AND ALLIED Trapes’ Forty-seconp EXHIsIrion 
AND MarKet.-—Royal Agricultural Hall, Islington, London, N. 1. 


MONDAY, NOVEMBER 2wp. 


BrRapFoRD ENGINEERING Soctety.—Technical College, Brad- 
ford. Lecture, “The Latest Developments in Water-tube 
Boilers,”’ by Mr. J. Cauthery. 7.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS : WESTERN CENTRE. 
Lecture Theatre of the Museum, University-road, Bristol. 
Lecture, ‘‘ Domestic Electrification."’ 6 p.m. 


Roya. Instirution or Great Briraiw.—21], Albemarle- 
street, London, W. 1. General meeting of members. 5 p.m. 


Society oF ENGINEERS.—Geological Society's Rooms, Bur- 
lington House, Piccadilly, London, W. 1. Paper, ‘* The Influence 
of Aggregates on the Strength and Properties of Concrete,”’ by 
Mr. G. O. Case, 5.30 p.m. 


TUESDAY, NOVEMBER 3rp. 


InstTITUTE OF Merats: BrrmMincHam Locat SeEcrion.- 
Chamber of Commerce, New-street, Birmingham. Paper, 
‘Some Notes on the Properties of Nickel-silver,” by Messrs. W. 
C. Gray and R. E. Ansell. 7 p.m. 


INSTITUTE OF MeTats: Nortu-East Coast Loca Section. 
Electrical Engineering Theatre, Armstrong College, New- 
eastle-on-Tyne. Paper, ‘‘ Methods and Uses of Metallography,” 
by Dr. J. A. Smythe. 7.30 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Joint meeting 
with the Royal Aeronautical Society. Paper, “The Evapora- 
tive Cooling of Aero-Engines and Condensation of their Exhaust 
Gas,” by Wing-Commander Cave-Brown-Cave. 7 p.m. 
INSTITUTION oF Crivit ENGINEERS..—Great George-street, 
Westminster, London, 8.W. 1. Presidential address by Sir W. H. 
Ellis. 6 p.m. 

WEDNESDAY, NOVEMBER 4rus. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Cavendish Café, 
Cornmarket, Derby. Derby Graduates’ meeting. Paper, “‘ The 
Motor Omnibus as a Means of Transport,” by Mr. W. B. Flint. 
7.30 p.m, 
INSTITUTION oF AvTOMOBILE ENcINEERs. — Connaught 
Rooms, Great Queen-street, London, W.C. 2. Annual dinner. 





of suitable size to protect the cable when wound upon the drum. 


The drum is placed upon a spindle D, and at the lower end there 





INSTITUTION OF ELECTRICAL ENGINEERS.-Savoy-plac: 


ing. Inaugural address by the Chairman, Major B. Binyon 
6 p.m. 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS 
Caxton Hall, Westminster, London, 8.W.1. Paper, “ Th: 
Modern Development of Combustion Recording,” by Mr. J. J 
Lassen, 7 p.m. 


INSTITUTION OF MINING ENGINEERS,.—Institution of Met} 
anical Engineers, Storey’s-gate, London, 8.W.1. Annus 
general meeting. 11 a.m. 


Roya. Society or Arts.-_John-street, Adelphi, London 
W.C. 2. Inaugural address, “The Organisation of Scientitfi 
Research throughout the Empire,’ by Sir Thomas H. Holland 
8.50 p.m. 


THURSDAY, NOVEMBER 5Srun. 


Coventry. Joint debate between Birmingham and Coventry) 
graduates. 7.15 p.m. 

INSTITUTION Of ELEcTRIcCAL ENGINEERS.—-Savoy-plac 
Victoria Embankment, London, W.C.2. Paper, “ Dielectri: 
Problems in High-voltage Cables,’ by Mr. P. Dunsheat! 
6 p.m, 

INSTITUTION OF MECHANICAL ENGINEERS : NortH-Wester 
Brancu.-—College of Technology, Manchester. Paper, * Thre: 
cylinder Locomotive Engines,” by Mr. H. N. Gresley. 7 p.m 


FRIDAY, NOVEMBER 6rxa. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gat« 
Westminster, London, 8.W.1. Thomas Hawksley Lectur: 
“Some Railway Notes, Old and New,” by Sir John A. | 
Aspinall, 6 p.m. 

Junior INstiruTion or EN 
London, 8.W. 1. Lecturette, 
Simmons. 7.30 p.m. 


INEERS.—39, Victoria-street 
Flow Meters,”’ by Mr. W. H 





Nortu-East Coast InstrrutTion or ENGINEERS AND Suu 
BUILDERS.—Neville Hall, Newcastle-upon-Tyne. Paper, “* Shi; 
yard Pneumatic Plant and Pneumatic Riveting,”’ by Mr. F. D 
Verrill, 7.30 p.m. 

SATURDAY, NOVEMBER 7ru 
InsTITUTION OF Municipal anp County ENGtneers.—Th 


Guildhall, York. Quarterly meeting of the Yorkshire District 
1! a.m 


MONDAY, NOVEMBER Oru 


Instirure or Metats: Scorrisn Locar Secrion.—lInstitu 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank 
crescent, Glasgow. Paper, * Binding Forces between Atoms 
by Dr. J. A. Cranston. 7.30 p-m 

INSTITUTION OF AUTOMOBILE ENGINEERS BURMINGHA™ 
Crentre.—Chamber of Commerce, New-street, Birminghan 
General meeting. 7 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.-—Storey's-gat« 
Westminster, London, 8.W.1. Graduates’ Section annua 
lecture, *‘ Some Engineering Features in Connection with Irriga 
tion m South Africa,’ by Mr. E. Bruce Ball. 6 p.m. 


TUESDAY, NOVEMBER 10 rn 

InsTITUTE oF Marine Enorneers..-85-88, The Minorie= 
Tower-hill, London, E. 1. ** Construction of Ships : A Proposed 
Method of Minimising Risks Due to Collision,’’ by Mr. E. | 
Spanner, 6.30 p.m. 
INSTITUTION OF AERONAUTICAL ENGINEERS Junior Institu 
tion of Engineers, 39, Victoria-street, London, 8.W. 1. Paper 
“ Practical Flying,”’ by Mr. M. L. Bramson. 6.30 p.m 

INSTITUTION oF AUTOMOBILE ENGINEERS COVENTRY 
Centre.—-Broadgate Café, Coventry Paper, “The Short 
comings of the Commercial Motor Vehicle from the Military 
Point of View,’ by Captain R. K. Hubbard. 7.15 p.m. 
InstTiITUTION oF EvLectricat Enoineers: Norta MIpLanp 
Centre.—Hotel Metropole, Leeds. Opening meeting and 
smoking concert. 7 p.m. 


WEDNESDAY, NOVEMBER lita. 


InstTiruTION oF Exectricat Enotneers: Sours MiIpianp 
Centre. —The University, Edmund-street, Birmingham. Paper 
“ The Development of Alloys of Nickel and Chromium for High 
Temperature Work and Electrical Resistance Heating,’’ by Mr 
W.R. Barclay. 7 p.m. 


THURSDAY, NOVEMBER 1l2rua. 
InstTiITUTE oF Metats: Lonpon Locat Secrion.--Roya 
School of Mines, South Kensington, London, 8.W.7. Paper 
‘Science and Industry: Some Impressions from the Early 
Experiences of the British Non-ferrous Metals Association,” by 
Drs. R. 8. Hutton and O. F. Hudson. 7.30 p.m 


FRIDAY, NOVEMBER l3rxa. 


INstTITUTE OF MeTALs: SHEFFIELD Locat Section.—-Applied 
Science Department of the University, St. George’s-square, 
Sheffield. Paper, ** Recent Advances in Electro-deposition,”” by 
Mr. 8. Field. 7.30 p.m. 

INsTIruTeE oF MetTats: Swansea Locat Secrion.-Metal 
lurgical Department of the University, Singleton Park, Swansea 
Paper, “ Effect of Crystal Size on the Mechanical Properties of 
Metals,”’ by Mr. L. B. Pfeil. 7.15 p.m. 

INSTITUTION OF ENGINEERING INSPECTION.—-Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Paper, “* Modern 
Developments in Steels Resistant to Corrosion,’’ by Dr. W. H 
Hatfield. 7.30 p.m. 

Junior InstiruTion oF ENGINEERS.—39, Victoria-street, 
London, 8.W. 1. Annual general meeting. 7 p.m. 
MANCHESTER ASSOCIATION OF ENGINEERS.—The Engineers 
Club, Albert-square, Manchester. Paper, ‘ Marine Diese! 
Machinery,” by Mr. James Richardson. 7.15 p.m. 

Raitway Civs.—65, Belgrave-road, London, 8.W. 1. Paper 
“The Restraint of Railway Development,” by Mr. W. A 
Willox. 7.30 p.m. 


SATURDAY, NOVEMBER l4ru. 


FinsBury TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION. 
Engineers’ Club, Coventry-street, London, W. 1. Annual 
dinner. 7 p.m. 








Arm Ministry AwaRps.—The Air Ministry announces that 
Aircraft Apprentices C. McK. Grierson, A. C. Bentley, C. C. 
O’Grady, and W. M. Moore, from the School of Technical Train- 
ing, Halton, and Aircraft Apprentice L. P. Moore, from the 
Electrical and Wireless School, Flowerdown, have been selected 
for cadetships at the R.A.F. Cadet College, Cranwall, on the 
resujts of the examinations held on completion of their three 
years’ training as aircraft apprentices. ‘‘ Sir Charles W akefield 

Scholarships, valued at £75 each, have been awarded to Flight 
Cadets C. McK. Grierson and A. C. Bentley, and the ‘“ Hyde- 
Thomson’ Memorial Prize, valued at about £33, to Flight 
Cadet L. P. Moore. In addition, the “ Sir Charles Wakefield 

Scholarship, which was not awarded in June, 1924, since no 
eligible candidate qualified for entry, hr s now been awarded to 





7.30 p.m, 





Flight Cadet H. F. N. Pickford. 





INsTITUTION oF AUTOMOBILE ENGINEERS.—Broadgate Café, 
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A Seven-Day Journal 


Gas Engine and Gas Producer Tests. 


On Thursday evening of last week another joint 
meeting was held at the Institution of Civil Engineers 
by the Heat-Engine Trials Committee. On this 
occasion the draft codes presented dealt with the 
trials of gas engines and gas producers. The codes 
were introduced by Mr. G. J. Wells, and as in previous 
instances, were intended to cover two distinct types 
of test, namely, a comprehensive trial for scientific 
purposes and an industrial trial dealing only with the 
commercial performance of the plant. So far as the 
yas engine codes were concerned, it was explained 
that after they had been drafted they were submitted 
various firms which made use of them in their own 
way, and that these firms, from the practical experience 
so gained, submitted suggestions for the amendment 
of The Committee had considered the 
criticism obtained in this way and had in places varied 
the original draft to meet it. As regarded the gas 
prockicer codes, it was stated that the drafting work 
had been a task of great difficulty. The complexities 
found in the modern large capacity producer and the 
different regeneration processes employed to increase 
the efficiency had made it very difficult to provide 
in the codes for every contingency. Although there 
an interesting discussion no changes were made 


the codes 


to 


the codes. 


was 


in 


Funchal Harbour Extension. 


In a Journal note in our April 17th issue we gave 
sume particulars of the proposed extensions to the 
harbour at Funchal, Madeira, plans for which had 
prepared by Messrs. MacDonald and Mac- 
Corquodale, consulting engineers, of Westminster. 
According to news received from Madeira at the end 
of last week, the contracts for this work have now been 
signed and operations will shortly be begun. The 
successful contractors are Muirhead, Wilson and Co., 
of Parliament-street, Westminster, who will work to 
the plans prepared by the consulting engineers. The 
extensions will include the construction of a harbour 
breakwater some 3200ft. long, which will have a 
maximum depth of 54ft. and will, when completed, 
provide a clear depth of 25ft. of water at the quay 
side even at the lowest tide. A considerable amount 
of dredging will be required, and it is understood that 
all the plant and equipment to be used, as well as the 
necessary materials, will be purchased in this country. 
The estimated cost of the scheme stated to be 
£1,500,000 to £2,000,000. 


The New Line to Watford. 


1912 the Metropolitan Railway Company, on 
behalf of the Metropolitan and Great Central Joint 
Conunittee, powers to connect Watford 
with the main line. There were to be three railways, 
two of which were to form a triangle between Sandy 
Lodge and Rickmansworth, with the main line as its 
base, and the third was to join the apex to a point 
near the Hemel Hempstead-road, Watford. The total 
length was to be 2 miles 79 chains. The Bill was 
strongly opposed by the London and North-Western 
Company, which at that time was widening the line 
between Chalk Farm and Bushey, building a line to 
connect the Rickmansworth branch directly with the 
main line, and constructing a branch to Croxley 
Green, and intended to work the whole by electric 
traction. But the Bill was passed, and received 
the Royal Assent on August 7th, 1912. It was not, 
however, until 1922 that the work was begun, the 
contractors being Messrs. Logan and Hemingway, 
and the engineer, Mr. E. A. Wilson, the Metropolitan 
Company’s chief engineer. In anticipation of the 
opening of the new line, electric traction was extended 
from Harrow to Rickmansworth on December Ist 
last year, and on Monday last the Watford extension 
wes opened. The new piece of line is equipped for 
electrical operation and there is a Metropolitan service 
from the City and from Baker-street. The London 
and North-Eastern. as successors to the Great Central, 
runs a steam service from Marylebone. Automatic 
signalling with day colour light signals has been 
provided, The three junctions of the triangle are all 
worked from one signal-box, with facing points, 
460 yards distant, operated by power. 


been 


is 


IN 


obtained 


Coal Dust Explosions. 


It has been a matter of concern to British mining 
engineers that the results obtained at the Explosions 
in Mines Committee’s station at Eskmeals on the 
preventive action of stone dust have not shown 
agreement with the corresponding results obtained 
at the Bruceton experimental mine of the United 
States Bureau of Mines. The standard Pittsburg 
coal which is used in the American experiments would 
appear to be similar to the Altofts Silkstone coal used 
at Eskmeals, yet the dust of the first-named, accord- 
ing to the Bureau of Mines experiments, actually 
continues to propagate flame, when it is mixed with a 
considerably higher proportion of stone dust than the 
‘mount found to be sufficient, according to the 


named coal incapable of propagating flame. As a 
result of the recently instituted scheme of co-opera- 
tion between the two Departments, the matter has 
been examined, and the problem would now appear 
to be solved. A joint report on the subject by Mr. 
G. 8. Rice, of the American Department, and Dr. 
R. V. Wheeler, of the British, has been published 
since our last issue by H.M. Stationery Office. From 
it we gather that the discrepancy is largely, if not 
wholly, due to the difference of the experimental 
conditions in the two countries. Samples of the 
Altofts dust were tested in America against the Pitts- 
burg dust. Each required 60 per cent. of stone dust 
to prevent the propagation of flame. A sample of the 
Pittsburg coal tested at Eskmeals required 50 per 
cent., as compared with 45 per cent. for the Altofts 
material. The American experimental mine has a 
cross section of 58 square feet, and is arranged closely 
to reproduce mining practice. The Eskmeals gallery 
has an area of only 8 square feet, and does not resemble 
closely any part of an actual mine. In addition, the 
source of ignition employed in the American experi- 
ments is much more intense than that used here. In 
a word, the British experimental conditions are leas 
stringent than the American. In view, however, of 
the greater precautions demanded by law in Great 
Britain, and of the difference in mining methods, the 
British test figures, the report suggests, can continue 
to be accepted by mining engineers in this country. 


Continuous Goods Brakes. 


Ever since the Treaty of Versailles prohibited 
Germany from adopting for international,traffic an 
‘untried ’’ continuous brake for goods Atains, the 
French have been carrying out innumerable trials of 
different systems and have prepared reports to be 
presented to the Berne Commission. These reports 
have always been withheld because it was felt that 
the results of the trials were not absolutely conclu- 
sive. The Clayton-Hardy brake was rejected because 
the vacuum principle did not allow of its being inter- 
changeable with other systems. The Lipkowski brake 
failed to pass the preliminary tests. The only brake 
left in the competition was the Westinghouse, which 
secured the support of the majority of the Committee, 
although with a strong minority opposition, which 
preferred to see a continuance of the trials, especially 
in view of the fact that some new systems of brakes 
had been introduced. As a matter of fact, the West- 
inghouse is still practically the only brake left in the 
field. Meanwhile, Germany is going ahead with the 
Kunze-Knorr brake in a manner which suggests its 
universal adoption on the Continent, unless the French 
can secure the acceptance of a brake of their own. 
It is declared that the Kunze-Knorr Company, of 
Berlin, bas already supplied more than 300,000 brakes, 
and that in Germany there is not a single goods train 
that is not equipped with the continuous brake. It 
has been adopted in Sweden, and is regarded with great 
favour in Switzerland, Italy, Poland and Czecho- 
Slovakia, where German trucks are always used as 
much as possible in making up trains for international 
traffic. By the use of continuous automatic brakes, 
the Germans have considerably accelerated their 
goods trains, and as the maximum speed of express 
passenger trains has reduced the difference 
between the two is sufficiently small to allow of an 
active goods traffic being organised without inter- 
ference from passenger trains. More attention is now 
paid to economy and comfort in travelling than to 
speed, apparently with the idea that if people desire 
to travel quickly they can utilise the air services which 
are being established all over the country. Conse- 
quently, the successful organisation of an accelerated 
goods service with the Kunze-Knorr brake has already 
placed that equipment in such a position that it may 
have to be accepted by the French as an alternative 
to any other form. 


been 


Flight from Egypt to Nigeria. 


On Tuesday, October 27th, three standard De 
Havilland service aircraft from No. 47 Squadron 
of the Royal Air Force left Helwan, Egypt, for 
Khartoum, 1000 miles up the Nile, and thence for 
Kano, the capital of Nigeria, distant another 1600 miles, 
straight across the African Continent. The journey 
was performed in eight stages, and on Sunday, the 
Ist inst., the machines arrived safely at their destina- 
tion. In announcing the intention of performing this 
flight the Air Ministry, as we reported in our issue 
of October 2nd, stated that it was being undertaken 
for the purpose of gaining experience in long-distance 
flights over tropical countries where few facilities 
in the way of ground organisation exist. It was also 
explicitly stated by the Ministry that the flight was 
intended to allow Nigeria to see the capabilities of 
British aircraft. Whether the required experience 
has been gained we do not know, but it is quite certain 
that the flight has failed to fulfil its subsidiary object, 
for while the machines used were British, their engines, 
for no excusable reason, were Amercian war-time 
productions of the “‘ Liberty ’’ design. Considerable 
criticism of the Air Ministry has been expressed in 
connection with this unfortunate fact, and in its defence 
the Ministry, we observe, is now describing the flight 
purely as a service exercise and argues that for an 
undertaking of this character it would have been 





l'skmeals experiments, to make the dust of the second- 


quite out of place to send out to Egypt the latest types 


of British engines. This defence can hardly be 
accepted as satisfactory ; but even if it could be it 
would still invite us to inquire why any machine of 
the Royal Air Force should at this date be equipped 
with an American engine, and in especial with one 
which cannot be less than seven years old. We are 
glad to hear that on the Cairo-to-Cape flight, which 
the Royal Air Force proposes to undertake next 
spring, only British engines will be used. There can 
be no question of British engines being suitable 
for long-distance flights. In actual fact the big 
majority of such flights so far accomplished have, 
as is well known, been made on machines British or 
foreign equipped with British engines. 


The Southern Railway Company’s New 
Electric Services. 


THE opening of the next stage of the Southern 
Railway Company’s electrification scheme from Char- 
ing Cross and Cannon-street to Orpington, vid 
Chislehurst, Bromley North, Elmers End and Addis- 
come, was arranged for the Ist of next month, but in 
consequence of the fact that the London Electric 
Supply Corporation will not be in a position to give 
the current by that date, the opening has had to be 
postponed for at least two months. The Southern 
Railway had made all arrangements to start the new 
electric services on December Ist, and so far as the 
track and trains are concerned, everything is in 
readiness. A further disadvantage to the public is 
caused by the fact that considerable alteration has 
been made to the track between Charing Cross and 
London Bridge in preparation for electric working. 
These alterations have involved the curtailment of 
the steam services, which, under the present condi- 
tions, it will not be possible to restore in full. Mean- 
time, the Southern Railway Company has requested 
the London Electric Supply Corporation to make 
every effort to minimise the delay, and it is hoped 
that the new electric services will be opened early 
in the New Year. The engineers of the Southern 
Railway contend that if the company had been per- 
mitted to build its own power station the delay 
would not have occurred. 


Miners’ Wages. 


At the annual general meeting of the Denaby and 
Cadeby Main Collieries Company, in London, 
November 2nd, the chairman, Mr. J. Leslie, gave some 
interesting figures which throw light upon the earnings 
of those who work in coal mines at the face. It appears 
that the average wage of such workers, including 
fillers, was 17s. 6d. per shift of seven hours through- 
out the past year, in spite of the fact that £46,000, 
or an average of 10s. per man, was lost in wages 
by absenteeism. The average wage of other under- 
ground workers was 10s. 6d. per day, and of surface- 
men 9s. 6d. In addition to their wages all workmen 
who are householders receive coal at Is. 6d. per ton, 
plus the actual cost of cartage to their homes. Wilful 
absenteeism, according to Mr. Leslie, represented the 
loss of 80,000 shifts, and of 200,000 tons of output, 
with the result that the proceeds and on-costs were 
probably affected to the extent of £30,000. This loss 
of output directly contributed to the lowering of the 
men’s wages, which follow a sliding scale based on the 
proceeds of the coal from the particular area, and it 
was manifestly a great hardship that those who did 
not want to work were able in this way to depress 
the wages of those who did. In view of the miners’ 
reiterated charge that the owners are behind the 
times with the mechanical equipment of their collieries, 
it was instructive to learn from Mr. Leslie that certain 
underground machinery was installed at Denaby 
before the war, but was rendered useless owing to the 
difficulty of getting the men to work it. 


Retirement of Mr. H. F. Rutter. 


Tue Metropolitan Water Board is about to lose 
the services of one of its ablest engineers, in the person 
of Mr. H. F. Rutter. The news has been published in a 
report made to the Board by its Works and Stores 
Committee. Mr. Rutter, who is now sixty-five vears 
of age, has asked to be allowed to relinquish his 
duties at the end of March next, by which time he 
will have completed over forty-five years’ service 
with the Board and one of its constituent predecessors, 
the West Middlesex Waterworks Company. On the 
“Appointed Day "—June 24th, 1904—when the 
Board finally took over the undertakings of the eight 
old companies, Mr. Rutter was chief engineer of the 
West Middlesex Company, and he was transferred to 
the Board in that capacity. He was one of the three 
candidates originally selected for consideration on the, 
appointment of the Board's first Chief Engineer. In 
March, 1905, he was appointed the Western District 
Engineer, controlling, under the Chief Engineer, the 
former districts of the Chelsea, the Grand Junction, 
and the West Middlesex companies. In May, 1923, 
he was made Deputy Chief Engineer, and, in accord- 
ance with the Board’s decision of May 16th, 1924, the 
duties of the Deputy Chief Engineer were combined 
with those of Distribution Engineer. In this dual 
capacity Mr. Rutter has since been performing 
valuable work with a view to establishing uniformity 

of practice in matters affecting the general public in 





the various districts of the Board’s area. 
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From 1901 onwards a very large number of illustra 
tions and working drawings of engines built for British 
railways have appeared in THE ENGINEER, and as 
most of them are within the memory of many of those 
interested, or are available for reference, it is not 
necessary to repeat in great detail information already 
given. The illustrations which follow are intended 
to fill up the gaps, and the tables will give the prin- 
cipal dimensions of leading classes of engines. 

The chief developments during this period con- 
sisted of the revival and greatly extended use of 
locomotives with three and four high-pressure cylin- 
ders, the introduction in 1906 of high temperature 
superheating, and to some extent a revival of feed- 
water heating. Piston valves replaced slide valves, 
this change being accelerated by the use of super- 
heaters. Slide valves remained in use for the smaller 
goods and shunting engines. The employment of 
large heavy tank engines for express trains extended 
on a number of leading railways. 

For express goods trains several railways adopted 
the 2-6-0 and 4-6-0 types, though the 0-6-0 type 
is still built in large numbers. The use of eight- 
coupled engines of the 0-8-0 and 2-8-0 types has 
very greatly extended. 

In regard to boilers, the Belpaire fire-box gradually 
spread to most of the leading main lines, with the 
chief exceptions of the Great Northern, North- 
Eastern and Caledonian amongst the large companies. 
The first-named line adhered rigidly to the round- 
topped direct-stayed fire-box casing, and although 
the North-Eastern built a few engines with Belpaire 
fire-boxes, the round-topped girder-stayed fire-box 
has prevailed. 

Comround Locomotives: Three Culinders. —In 
1901-3 S. W. Johnson, of the Midland Railway, 
built five 4-4-0 engines at Derby on W. M. Smith’s 
system. A single high-pressure cylinder, 19in. by 
26in., is placed inside with piston valve below, and 
there are two low-pressure outside cylinders, 2lin. 
by 26in., with vertical unbalanced slide valves inside 
the frames. The cylinder ratio is 1 : 2.45, and the boiler 
pressure in these five engines is 195]b. The out 
side cranks are placed at 90 deg., and the middle 
inside crank at 135 deg. with the other two. All 
three cylinders drive the same axle, and three sets 
of Stephenson’s gear with six excentrics on this axle 
are used. The exhaust from the high-pressure cylinder 
passes directly into a large steam chest common to 
the two low-pressure cylinders, thus eliminating the 
necessity for a receiver pipe. 

The engines can be worked as simple, semi-com- 
pound or compound. Compound working is usual 
when running, and the whole of the exhaust from the 
high-pressure cylinder then passes into the two low- 
pressure cylinders. The pressure in the low-pressure 
steam chest varies from 40 lb. to 601b. per square 
inch, according to the high-pressure cut off. 

When starting, boiler steam at full pressure enters 
the high-pressure steam chest directly, and also 
the low-pressure steam chest through a reducing 
valve controlled by a spring-loaded regulating valve, 
which the driver can adjust from the cab to vary 
the pressure in the low-pressure steam chest. This 
pressure is shown by a gauge. The reducing valve 
is designed so that when the maximum pressure 
allowed in the low-pressure steam chest is reached, 
the boiler steam is automatically cut off. 

Non-return valves are provided so that steam 
could pass from the low-pressure steam chest into 
either end of the high-pressure cylinder. 

When starting, if the high-pressure piston valve 
is in such a position that the high-pressure steam ports 
are closed, the non-return valves lift, owing to the 
greater pressure below, and steam is admitted to either 
side of the high-pressure piston from the low-pressure 
steam chest. When the high-pressure steam ports 
open, the non-return valves are closed by the pressure 
in the high-pressure cylinder, which exceeds that in 
the low-pressure steam chest. The engine starts with 
160lb. in the low-pressure and a small differential 
pressure in the high-pressure cylinders. 

Working as a simple engine was, usually con- 
fined to starting, but could be used when run- 
ning, in case of emergency, by altering the con- 
trolling valve spring to allow boiler steam at 
full pressure to enter both high-pressure and low- 
pressure steam chests, the high-pressure piston work- 
ing in equilibrium. With a heavy train or on a severe 
gradient, the engine could be worked as a semi- 
compound, with a maximum pressure in the low- 
pressure steam chest of about 150 1b. to 160 lb., as 
determined by the driver turning a wheel and alter- 
ing the spring-controlling valve. The admission of 
this extra boiler steam increased the power developed 
in the low-pressure cylinders. But ordinarily, when 
working compound, the reducing valve was set by 
the driver to 50 lb. to 60 lb. per square inch pres- 
sure in the low-pressure steam chests. 

These engines, of which an external elevation 


* No. XLIV. appeared October 30th. 





was given in THE ENGINEER, March 25th, 1904, had | 
7it. coupled wheels. They have since been rebuilt 
and modified to the Deeley arrangement. In the 
latter, first built in 1905, the Smith reducing and 
regulating valves were abandoned, and the auxiliary 
high-pressure steam to the low-pressure steam chest 
is admitted through an additional chamber and port 
in the regulator, which has a pipe connection to the 
low-pressure receiver. The cylinder arrangement with 
non-return valves remains as before, though there are 
differences in the details of the latter. When the 
regulator handle is moved through a small angle 
of about 20 deg., the additional port is opened and 
boiler steam is admitted to the low-pressure steam 
chest. At the same time the pilot valve opens a small 
port admitting steam to the high-pressure steam 
chest. These engines worked at 220 lb. boiler pres- 
eure. 

When the regulator handle is pushed further over, 
the auxiliary steam to the low-pressure steam chest 
is cut-off by the slide, but the main ports to the high- 
pressure steam chest are opened, and the engine works 
as acompound. In “ semi-compound ”’ working, the 
regulator is in a similar position to when starting, but 
as the speed is considerable there is a large pressure 
drop in the small pipe which connects the auxiliary 
port to the low-pressure chest. To change over from 
compound to semi-compound, when running, the 
regulator has to be completely closed, and then re- 
opened to the auxiliary steam position. The Deeley 
regulator simplifies the engine, but does not allow 
of the varied adjustment possible with the Smith 
reducing valve, when hill climbing. 

Working drawings of the first Deeley Midland 
engines were given in THE ENGINEER, March 9th, 
1906, and Fig. 299 shows their present appearance. 
The 19in. high-pressure and 2lin. low-pressure 
cylinders by 26in. stroke and 7ft. coupled wheels, 
are as in the five Johnson compounds. They 


the inside low-pressure cylinders remained 20}in. 
diameter, the cylinder ratio was reduced to about 
1: 1.63 only. This proved unsuitable, and in 1902 the 
high-pressure cylinders had to be reduced to 15in 
diameter. Even with the increased ratio of 1: 1.86 the 
work done in the high-pressure cylinders was a very 
large percentage less than that done in the low-prvs 
sure cylinders ; moreover, there was only one valve 
gear for both high-pressure and low-pressure cylinders, 
In 1903-4 G. Whale altered the forty engines of this 
class by providing an additional outside Joy valve 
gear for the high-pressure cylinders. Particulars of 
this alteration, with indicator diagrams, appeared in 
THe ENGINEER, January 8th, 1904. The boilers of 
the ‘ 1941” class were larger than those of tie 
* Jubilee ”’ class. 

Subsequently G. Whale converted a “‘ Jubilee” to a 
simple en zi1e with 18}in. by 24in. cylinders, and testing 
it against one of the compounds found that it could 
deal with express trains with which the latter could 
not keep time. Since then nearly all Webb’s 4-4-0 
compounds have been similarly converted. C. Bowen 
Cooke stated that the wear and tear of the L. & N.W.R. 
compounds was very much greater, and that it was 
impossible to obtain the mileage between repairs that 
could be obtained from the simple engines. 

Webb’s last four-cylinder compounds of 1903-4 
consisted of thirty 4—6—0 express goods engines. They 
were generally similar to the 0—-8—0 coal engines, except 
that a leading four-wheeled radial truck replaced the 
first coupled axle of the latter, and the diameter oj 
the coupled wheels was increased to 5ft. 3in. All| 
four cylinders, which were somewhat steeply inclined, 
drove the front coupled axle. These engines were 
never satisfactory, and Mr. Bowen Cooke broke them 
up after ten to fifteen years’ service. 

In 1902-3 the G.W.R. purchased three four-cylinder 
4-4-2 compound express engines of the De Glehn 
type from the Société Alsacienne. The first engin 











FIG. 299--MIDLAND RAILWAY 3-CYLINDER COMPOUND 


have done most excellent work, and may fairly 
be described as the best compound engines in 
this country. The type has been adopted by the 
L.M.S. Railway, for which forty more were built at 
Derby in 1924, and 100 more are now being delivered. 
The 1924 engines had 6ft. 9in. wheels, with high- 
pressure cylinder 19}in. and low-pressure 2] }in. dia- 
meter by 26in. stroke; but the cylinders are being 
lined up to 19in. and 2lin., as in the earlier engines. 
Pressure 200 1b. The other dimensions are similar to 
those of the earlier engines as superheated by Sir H. 
Fowler. 

On the G.C.R. Mr. J. G. Robinson designed and 
built at Gorton in 1905-6 four three-cylinder Smith 
4-4-2 compound engines, in which the drive was 
divided. The outside low-pressure cylinders, 2lin. by 
26in., drove the hind coupled axle, and the inside high- 
pressure cylinder, 19in by 26in., the front coupled axle. 

Compound Engines with Four-cylinders.—On the 
L. and N.W.R. in 1901 F. W. Webb designed 0-8-0 
mineral engines—THE ENGINEER, July 18th, 1902 
with two outside high-pressure cylinders 16in. by 24in. | 
and two inside low-pressure cylinders 20}in. by 24in. in 
line beneath the smoke-box, all driving the second axle. 
The driving wheels were 4ft. 5}in. diameter, and the 
pressure 200 lb. Fire-box heating surface, 123 square 
feet ; total heating surface, 1753 square feet ; weight 
in working order, 53} tons. The cylinders and motion 
were similar to those in the four-cylinder compound | 
express engines. There was a concentration of weight 
at the front end, and G. Whale modified 36 of the 
class by adding a pony truck. But as compounds 
they left much to be desired, and in 1908 Mr. Whale 
converted a number by removing the high-pressure | 
cylinders, retaining the inside 20}in. cylinders, and 
reducing the pressure from 200 lb. to 165 lb. As thus 
altered C. Bowen Cooke stated that they could haul 
five more loaded coal wagons from Colwick to Wil- 
lesden, whilst the coal consumption was increased by 
only 1.2lb. per mile. Since then almost all of the | 
class have been similarly rebuilt with larger boilers | 
and 180 lb. pressure; and very few now remain as | 
compounds. 

Webb’s four-cylinder compound 4-4-0 express | 
engines of 1901-3, the “‘ 1941,”’ or “‘ Alfred the Great’? | 
class, were similar to the earlier ‘“‘ Jubilee ’’ class of | 
1897 but they were fitted with larger boilers, and | 
high-pressure cylinders increased from léin. to 16in. | 
diameter to enable the engines to start better. As | 


was similar to the ‘‘Atlantic *’ engines on the Ch. de fer 
du Nord with 6ft. 84in. coupled wheels, high-pressure 
cylinders 13}in. by 25*/,,in., and low-pressure cylin 
ders 22'/,,in. by 25/°,,in. The boiler, which contained 
126 ribbed Serve tubes, had a total heating surface of 
2325 square feet, of which the fire-box provided 167 
square feet ; pressure 228 lb. The tube surface was 
estimated on the “fire” side. The two later engines 
were of the larger Paris—Orleans type, with 6ft. Sin 
coupled wheels, cylinders 14*/,,in. and 23{in. by 
257/,,in., and total heating surface 2616.8 square 
TH! 


feet. The first engine was illustrated in 
ENGINEER, December 4th, 1903. Although these 
engines have done excellent work, the compound 


principle was not carried further, but the division otf 
the drive between the two coupled axles was subse 
quently adopted for the G.W.R. four-cylinder simple 
engines. 

In 1905-7 
engines were built for the G.N.R., of which Nos. 
and 1421 were of H. A. Ivatt’s designs, and No. 1300 
by the Vulcan Foundry was designed by the makers. 
The subjoined table A gives the dimensions of these 
engines, all of which were different. No. 292, built 


three four-cylinder compound 4-4-2 


292 


at Doncaster in 1905, had outside high-pressure 
cylinders, 13in. by 20in., and inside low-pressure 


cylinders, 16in. by 26in., in line under the smoke-box 
The high-pressure cylinders drove the hind and the 
low-pressure the front coupled wheels. Both had 
balanced slide valves, those of the outside cylinders 
being placed above and driven by Walschaerts gear ; 
those of the inside cylinders being between and 
driven by Stephenson link motion. A leading feature 
was that the engine could be worked either simple or 


| compound by means of a change valve placed over the 


low-pressure steam chest, and actuated by a small 
auxiliary steam cylinder under the control of the 
driver. Two lever reversing gears on the footplate 
could be operated either independently or together. 

Engine 1421 (Doncaster, 1907) was similar i 
principle, but differed in that the low-pressur 
cylinders were 18in. by 26in., and their valves wer 
actuated by inside Walschaerts gear. The recessing 
of the smoke-box inside the barrel reduced the tub 
heating surface. The crank axle was of a special 
built-up type, patented by Mr. Ivatt, in which the 
two webs of each crank were extended backwards, 
and shaped so that the extensions could be bolted 
together to form a balance weight. 
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Engine 1300 had certain features in common with 
the “de Glehn”’ type, in that the outside high- 
pressure cylinders, I14in. by 26in., were placed further 
back, and, as in the Doncaster engines, drove the 
hind coupled wheels. The inside low-pressure cylin- 
ders were 23in. by 26in. The latter had balanced 
slide valves, but the high-pressure cylinders had piston 
valves. 64in. diameter. Walschaerts valve gear was 
fitted. The Vulcan patented starting valve was pro- 
vided. It admitted steam at reduced pressure to the 
receiver when starting, but automatically closed the 
passages immediately after the steam had reached 
the low-pressure cylinders, after which the engine 
worked compound. The Vulcan patented reversing 
gear was arranged so that one reversing screw operated 
both high-pressure and low-pressure valve gears 
simultaneously, with a differential cut-off in the two. 
In addition, the two gears could be controlled in- 
dependently. The boiler differed from those of the 
Doncaster engines in having a long fire-box between 
the frames instead of the short wide fire-boxes of 
Ivatt’s design, and in being provided with Serve 
tubes. Particulars of this engine, and also of No. 292, 
were given in THE ENGINEER of January 26th, 1906, 
and May 19th, 1905, respectively. Other details, 
with an account of working trials, will be found in 
“ Proc.”’ Inst. Mech. Eng., May, 1907. 

In 1906 two 4-4-2 four-cylinder express engines 


were built at Gateshead Works of the N.E.R. to 
W. M. Smith’s design under W. Worsdell’s super- 
vision. They have two outside high-pressure cylin- 


ders, I14}in. by 26in., and two inside low-pressure 
cylinders, 22in. by 26in., all four driving the front 
coupled axle. Piston valves driven by inside valve 
gear are used for al! four cylinders, that for one engine 
being Stephenson’s and for the other Walschaerts’. 
Though these engines have been very successful, 
they have not been repeated, and the three-cylinder 
simple engine has standard. These two 
compound engines have since been superheated. 

In 1907 Mr. G. Hughes designed a four-cylinder 
0—8—0 compound mineral engine for the L. and Y.R., 
of which ten were built at Horwich, following the 
conversion in 1906 of one of the two-cylinder simple 
engines into a four-cylinder compound. The high- 
pressure cylinders, 15}in. by 26in., are outside and 
drive the third coupled axle, and the inside low-pres- 
sure cylinders, 22in. by 26in., drive the second. The 
high-pressure valves are of the piston type, with 
| inside admission, Richardson balanced valves being 
used for the low-pressure cylinders. The inside valve 
gear is Joy’s, one set driving one high-pressure and 
one low-pressure valve by means of a rocking lever. 
An arrangement of special design admits boiler steam 
to the low-pressure steam chest for starting. This 
consists of two slide valves, back to back, placed in 
an auxiliary chamber within the low-pressure steam 
chest. This chamber receives boiler steam from the 
regulator pipe in the smoke-box, and the valve is 
moved by a rod connected to a lever forming part of 
the reversing shaft of the valve gear. When starting, 
the reversing lever is in full gear, and in that position 
boiler steam passes into the low-pressure steam chest, 
and through the receiver pipes to the back of the 
high-pressure pistons. As the front these 
pistons are also receiving boiler steam, they are prac- 
tically in equilibrium, and the engine starts with full 
boiler pressure on the 22in. low-pressure cylinders. 
This starting gear is beyond the control of the driver. 
The admission of high-pressure steam into the low- 
pressure steam chest ranges between the limits of full 


become 


sides of 


gear—83 per cent. front port, 88} per cent. back port 
and about 73 per cent. cut-off. Full details of these 
engines with tests in service were given by Mr. 


Hughes in a paper before the Inst. Mech. Engineers, 
March, 1910. 

These notes conclude the history of the compound 
locomotives in this country to the present day. Of 
the four-cylinder types, none have been perpetuated, 
and the only type which is still built is the Smith 
three-cylinder express engine with Deeley’s modifica- 
tions and the later addition of superheating, as in 
use on the L.M.S. Rly. Of the three G.N.R. four- 
cylinder “ Atlantics,”’ two, Nos. 1300 and 1421, were 
reconstructed as two-cylinder simple engines. 

Compound Locomotives in Ipdia.—Before leaving 
the subject of compound engines, it may be added that 
almost every type has been tried in India, and the 
four-cylinder balanced compound had its birth there 
and not in France. In 1884 Charles Sandiford, then 
Locomotive Superintendent of the North-Western 
State Railway, altered a mixed traffic 2—4—0 engine, 
replacing its Il6in. by 24in. inside cylinders with 
17in. cylinders and adding a pair of 11fin. by 24in. 
cylinders outside. All four drove the same axle and 
the inside and outside cranks on the same side were 
at 180 deg. The coupling rods were retained. At 
the same time Sandiford converted another engine 
into a two-cylinder compound, using a cock to admit 
boiler steam to the low-pressure cylinder for starting. 
The drawings for both engines were made in 1883 
before the two-cylinder Worsdell system was tried 
here, and when only a few of Webb’s earliest three- 
cylinder engines were at work. Full particulars of 
Sandiford’s engines may be found in “ Proc.”’ Inst. 
Mech. Eng., August, 1886. 

Unfortunately Sandiford’s early trials do not appear 
to have been continued, for the glamour of Crewe 
prevailed, and ten of Webb’s three-cylinder uncoupled 
compound passenger engines with 6ft. driving wheels 
























































and cylinders 12in. and 24in. diameter by 24in. stroke 
were scent out from this country to the Oude and 
Rohilkhand State Railway in 1884. In the tabulated 
statement added to Mr. E. Worthington’s paper 
on “‘Compound Locomotives” (I.C.E., 1888), the 
boiler pressure of these engines was given as 120 lb. 
only. Possibly this may have been an error. 

In 1887 the Worsdell two-cylinder system was 
tried on the Bengal-Nagpur Railway, when Neilson 
and Co. built one or two of the 4-6-0 LS.R. “L” 
class as compounds. These had outsides cylinders, 
18in. and 26in. diameter by 24in. stroke, 4ft. 3in. 
coupled wheels, and 160 lb. pressure. Drawings were 
given in THe ENGINEER, July 20th, 1888. Neilson 
and Co. also built 2-6-0 engines in 1892 for the 
Indian Midland Railway, with inside cylinders, 
20}in. and 28in. diameter by 26in. stroke and 4ft. 6in. 
wheels. Similar engines for the East Coast Railway 
were altered by the Bengal-Nagpur Company to simple 
engines. 

About 1893 one of the Webb type of engines on the 
Indian State Railways was converted to John Riekie’s 
three-cylinder system bv increasing the 12in. high- 
pressure cylinders to 16}in. diameter, and the inside 
low-pressure cylinder from 24in. to 26in. diameter. 
The drive was divided as before, but the wheels were 
coupled. Mr. Riekie stated that the boiler gained from 
the alteration, the blast was much softer, and the 
wear and tear were-reduced. Subsequently, in 1900, 
a two-cylinder compound 2-6-0 engine was rebuilt 
by Mr. Riekie with two outside high-pressure cylinders, 
20in. by 26in., and one inside low-pressure cylinder, 
3l}in. by 26in. The cylinder ratio was small, but the 
designer’s idea was to cut off early in the high-pressure 
cylinders, and to that end a special arrangement was 
embodied by which after the engine had made one 
or two revolutions the reversing lever was auto- 
matically notched up to a maximum of 30 per cent. 
cut-off in the high-pressure cylinders. This cut-off 
could not be increased by the driver, though he could 
reduce it below 30 per cent. 

Of four-cylinder engines there are in service on the 
Bengal-Nagpur Railway fifteen “‘de Glehn” 4-4-2 
express engines, built since 1907 by the North British 
Locomotive Company. They have 6ft. 6in. coupled 
wheels, 13in. by 26in. high-pressure and 2] in. by 
26in. low-pressure cylinders ; fire-box heating surface, 
153 square feet ; total, 1845 square feet ; grate area, 
31.7 square feet ; pressure 220 lb.; total weight in 


working order, 72.2 tons, of which 34.5 tons are 
carried on the coupled wheels. 
Erratum.— The 2—6--0 tank engine of the 


Wrexham, Mold and Connah’s Quay Railway men- 
tioned on page 395 of the issue of October 16th, had 
cast iron slide valves, and not piston valves, as stated. 
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8. Station Marks and Signals.—aAs soon as they are 
permanently chosen, stations should be marked by a 
bronze tablet leaded in the rock or cemented in with 
neat cement. When the camera party has finished 
with the station, it should build a small cairn of 
rocks about the base of the signal pole, about 3ft. in 
diameter and 3ft. high. These rocks will make the 
tablet easy to find many years after the signal has 
rotted away. 

Signals for sighting on are built in general as in 
Fig. 4. The pole is about 16ft. high, and when a 
straight one cannot be obtained, and the one used 
has a slight kink in it—as in tho illustration—the 
centre of each target is plumbed over the mark. The 
targets are about 3ft. square, white or black cotton 
being used, according to whether the background will 
appear white or black from the stations from which 
observations are made upon them. An 8in. centre 
mark of the opposite colour is usually put on. Upon 
smooth rock the feet of the braces are usually kept 
solid by cross pieces weighted with rock. The foot 
of the signal pole is also kept in place with rock. 

9. Base Location.—Aiter the camera station has 
been selected, it must, if surrounded by trees, be made 
visible by cutting vistas in every direction necessary 
for observations on the surrounding stations. The 
next step is the choice of bases and the clearing of 
vistas for each end of the base. Bases are laid out in 
various shapes to conform with their situation to view 
the surrounding country. The most efficient form is 
that of a quadrilateral forming with its diagonals 
six bases. This gives views in all directions. The 
central, or triangulation, point must be so situated 
that other stations, from which its position may be 
fixed, may be visible fromit. The base arrangement is 
tied into it in the most convenient way. It may often 
occur in rugged country that the triangulation point 
is on a peak, and the bases grouped around the hill at 
a lower elevation. When that occurs there may be 
some trouble in tying in the base lines. The location 
of the bases is much simplified when the triangula- 
tion station is directly on a base end. The location 


* No. IL. appeared October 30th, 1925. 
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of bases in rugged country is perhaps one of the 
greatest difficulties the engineer will encounter, and, 
compared with the direct intersection method in this 
respect, the stereographic method shows a weakness. 
In some cases an ideal spot for the triangulation 
signal may have to be left unused to get suitable 
Vistas at each end of the base must be cleared 
to an angle of approximately 50 deg., and the base 


bases. 



















FIG. 4 TRIANGULATION 


SIGNAL 


line itself sufficiently opened up to view the meter 
bar for the micrometer measurements. 

The choice of bases is governed by two main con- 
ditions. First, the vista with respect to topographic 
details ; secondly, the actual features of the ground 
over which the base is located. Unfortunately, the 
more important is governed by the second, so that 
ideal views are not always possible. Some specimens 
of typical bases will perhaps illustrate the problems. 
In Fig. 5 the station is situated on a flat-topped hill, 
fairly clear of trees; two bases were swung from the 
main station, two others had to be detached and tied 
in by distance and direction lines. These two were 
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FIGS. 5 TO 9.—_SPECIMENS OF TYPICAL BASES 


sections where the forest growth is. heavy, these 
detached bases cause a great deal of extra cutting. 
The main station has to be pretty well cleared for 
location purposes, and if it can be made to serve as a 
base end for as many bases as possible, the amount of 
cutting is reduced. 

In Fig. 5 about 90 deg. of the horizon is not covered 


account when occupying other stations in the vicinity. 
In Fig. 6 the bases only cover 140 deg. In Fig. 7 
we have the ideal arrangement to cover the maximum 
area. In this case the bases were arranged on the 
northern slope of a hill with the central station at the 
highest point. This did not give views to the southern 
side of the hill, but the same arrangement with the 
central station inside the quadrilateral would have 
covered the entire horizon. Fig. 8 shows a traverse 
arrangement of bases. This is a case in which views 
across a valley were desired. The last camera set up 
in this case was called a sub-station, and was tied 
in by triangulation. Fig. 9 is the simplest problem 
in base arrangement. It was situated on a long 


Base 1. 
Base measurements 


Station Wob. 










narrow island, and had two pairs of photographs 
taken facing east and west. 

10. Details of Observing.—Base measurements are 
taken by means of the micrometer attachments and 
metre bar, and all tie measurements are made in the 
same way. In order to give the observing operations 
in detail, the routine for one set of plates can be con- 
sidered. Convention takes the left station as a 
reference point, the camera is set up over the centre 
of the mark, while the camera is being adjusted and 
levelled, the tripod at the right end of the base is 
set up and levelled by means of the box level, and 
either the metre bar or the sighting target placed in 
position. The camera is directed towards the land- 
scape and the telescope pointed to bring the eyepiece 


Theodolite Notes of Camera Party. 
Date 24/8/20. 





is usually left until the plate at the right end of the 
base is exposed. The angular readings are taken in 
the same manner as with any other theodolite. The 
instrument is equipped with two clamping and slow- 
motion screws, the upper one being used for the micro- 
meter measurements. 

In measuring the base, the slow-motion screw of the 
upper plate is used. This is a micrometer screw of a 
definite pitch, placed at a known distance from the axis 
of rotation, so that its action revolves the telescope 
from one end of a measured length. In this case th) 
measured length is a metre bar triangular in shape, and 
made of metal. The centre, marked by a black circle, 
with a fine line to indicate its diameter, serves as a 





Ht. of instrument 4.55ft. Ht. of signals 13. 9ft 


9. ft 


To station. Bearing. Vertical circ! 


(A) 
Wob I 5 - 35 - 20 
t.v. - 35 - 30 


105 - 
285 - 





- 00 


Wob I 251-24 A 100.43. 00 
t.v. II 71 23 - 50 B 280-43 
1. 3. 3. 4. 5. Mean (Wob) 
Base 1 (B - A). 

20,193 19,476 18,362 17,360 16,185 Twin I 1182-36-00 A 89 - 27 
13,362 12,639 11,529 10,527 9,351 t.s. il 2-35-30 B 269-28 
6,831 6,837 6,833 6,833 6,834 6,834 A I 196-37-00 A 73-51 
Wob - A. Location of Base 1. t.v. II 16-36-20 B 2253-52-06 

22,383 21,446 20,536 18,538 19,520 
8,665 7,727 6,820 4,818 5,801 Tower I 208-09-00 A 91-07-00 
: -- ~ - - - - Ls. Il 28-08-40 B 271-07 - 30 
13,718 13,719 13,719 13,720 13,719 13,718 
Wob - B. Location of Base 1. Deer [ 216-20-00 A 90 - 48 - 1% 
18,082 18,943 19,540 20,287 21,330 8.8. II 36-19-40 B 270-48- 30 
7,024 7,884 8,477 9,227 10,270 . . — . 
-——- - - Cherry [I 223-08-00 A 91-18. 00 
11,058 .. 11,059 11,063 11,060 11,060 11,060 t.s. If 43-07-30 B 271-18 - Ww 
Base 2. Wob - C. -_-— - --~ ee - - 
22,902 21,852 20,800 20,045 19,150 Sand I 223 -25-10 A 91 - 36 aD 
18,261 17,210 16,150 15,396 14,500 t.s. II 43-24-50 B 271 - 37-00 
4,641 4,642 4,642 4,649 4,650 4,645 
FIG. 10 


zero point. The graduations on each face of the bar 
differ, one side is divided by ten divisions on each 
side of the centre, every second division being num- 
bered from the centre to left and right. These numbers 
appear as if each half were 1 m. long. This arrang: 

ment is used for short bases. When a longer base is 
being measured, the side with only the zero point and 
the extremities of the metre are marked by thick 
black lines. The third side is provided with fasten 
ings for two small targets at the metre extremitie- 
In practice we used these targets almost exclusively 

A holder with clamps on the pointed head of the tripod 
supports the measuring bar and holds a small telescope 
at right angles to the bar. The bar can be set per 

pendicularly to the base by pointing this telescoy» 


circles directly on the target. With the camera | at the photo-theodolite. A measuring drum attached 
Photographic Notes of Camera Party. 
Loaded. Exposed. Developed 
Date, Plate > — PL. Nos. Results 
make, holder.! Date. Station. 2 = —-—— Time Light. Ap. Exp. Date Developer. 
batch No. = = T’pSide 
20/8/20 l 23/8 20 Choke aif 6 19 1.00p.m. Very clear 3 iy 23/8/20 Kodak tank, 
13 m., 65° F. 
2 4 rn 6 20 1.00p.m. Very clear 3 4 = 
3 Sin |7 1 4.00p.m. Very clear 3 4 Plate holder { 
- 4 , = 5 rn 7 2 4.00p.m. Very clear 3 4 
23/8/20 5 24/8/20 Wob 1 L| 7 3 12.01 p.m. Clear 3 4 27/8, 20 
6 * ljin|7 4 12.01 p.m. Clear 3 4 
7 2i'2£/\;7 5  3.00p.m. Sunobscured 3 5 
8 2 2/7 6 3.45p.m. Sunobseured 3 5 
9 3 tiT7 7 3.00p.m. Sun obscured 3 5 
10 3,/R8 7 8 3.45 p.m. Sunobscured 3 5 
11 4/4) 7 9 4.30p.m. Sun obscured 3 6 
12 9s 9 4 rn 7 10 4.30p.m. Sunobseured 3 6 
1 25/8/20 Wasp 1 ut 7 11 9.00 a.m. Sun obscured 3 6 
2 ° oe 1 re 7 12 9.00a.m. Sun obscured 3 6 - o 
3 2 ut 7 413 10.45 a.m. Clear 3 4 27/8/20 13 m., 64° F. O.K. holder fog 
4 2 r 7 14 11.15 a.m. Clear 3 4 
FIG. 11 


clamped in this position, the focal plane of the 
camera is parallel to the base line. 

The ground glass screen is then removed and the 
series disc and plate are turned to their proper read- 
ings. Plate holder I. with plate number | facing the 
lens is placed in position. The diaphragm is set, and 
the mirror arm set to the reading of the horizon mark. 
The last operation before making an exposure is to 
draw the slide or plate cover and clamp the plate 
holder in position. Before the exposure is made the 
level bubble is checked. 

After the slide has been replaced and the plate 
holder removed, the horizontal and vertical circle 
readings are taken and noted. The base line can be 
measured from either end of the base, and in order 





by the bases; this necessarily would be taken into 





to avoid too great a change in light conditions, this 





motion micrometer screw is divided into 
The pitch of the screw is one turn equals 
In order 


to the slow 
100 parts. 
0.5 mm., this giving readings to 0.005 mm. 
to get the base measurement in metres, the mean of « 
number of readings taken; this, divided into 
20,000, gives the distance. One of the most important 
items in observing for horizontal directions is the 
base orientation. An excellent check can be made by 
observing for interesctions on prominent landmarks 
which appear in more than one view. These can be 
plotted with the triangulation stations and serve as 
control points. Be 
ll. Field Notes.—The field notes can be divided 
naturally into two main divisions. First, the triangu- 
lation notes made from transit observations, and notes 
of other survey work, such as traverse or level lines, 
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secondly, the camera and photo-theodolite notes. 
The first may follow any recognised method of record- 
ing field measurement ; while the second, containing, 
as they do, base measurements, horizontal] and vertical 
directions and notes to identify the plates exposed, 
eall for a well-arranged system to avoid confusion. 
Illustration, Fig. 10, shows a page of field notes for 


all the photo-theodolite records. Copies of all field 
notes should be made at the close of each day’s work 
to guard against loss. The plates as they are exposed 
are all marked with a series and plate number by 
means of two stencil dials inside the camera. In 
practice, the series numbers are continuous, and the 
plate numbers are odd for the left end of the base and 
even for the right end. 

The camera notes—Fig. 11 
plates as they are placed in their holders. The ex- 
posures are noted in the field. Then the develop- 
ment and results noted give a very complete record 
of each plate. This system of recording serves as a 
reference for future operations. 

12. Field Development.—Field development is prob- 
ably a point on which opinions and practice will differ. 
It is necessary in any case that some of the plates be 
developed for information. In country subject to 
blue haze all plates should be developed, since views 
apparently clear to the eye will give very poor nega- 
tives. The use of a colour screen on the lens will 
improve matters, but does not entirely clear the 
picture. It is preferable, wherever possible, to develop 
plates soon after exposure 80 that a clear idea is gained 
of the country covered. In very rugged and moun- 
tainous country it may be impossible to do all the 
developing in the field; in this case an endeavour 
should be made to develop the doubtful plates before 
sending the whole set to headquarters. 

The most convenient method of field development 
is with an Eastman plate tank developer with attach- 
ments for 5in. by Tin. and smaller plates. This 
apparatus develops ten or a dozen plates with prac- 
tically no bother or The tank method will 
not give as perfect results as hand development, since 
it is purely mechanical, but its convenience and speed 
will more than counteract its defects. A thermometer 
is an essential part of the equipment, since the time 
of development varies with the temperature of the 
water. The temperature of the water used for wash- 
ing the plates is of importance, for hot summer 
weather may heat the water until there is danger of 
the emulsion curling or raising in bubbles. Water 
at 65 deg. Fah. or lower is the safest to use. 

Care must be taken that the water used in develop- 
ing and washing has no mud or sand in suspension ; 


start as a record of the 


mess. 


if these impurities are present, grains may be 
left on the soft emulsion or scratches found. If 
clear water is not available it can be strained 


through several pieces of clean cloth in order to remove 
the larger particles ; then if this water is left to settle 
and then decanted most of the foreign matter will be 
In most cases it is preferable to wait until 
clear is available. The plates used should be 
panchromatic backed plates. In the Thirty-one Mile 
lake survey Wratten and Wainwright panchromatic 
by 12cm. plates were used and gave every 
satistaction. 

13. Field Calculation and Plotting.—As the survey 
progresses calculation of the triangulation results 
should be made in order to get data for making a rough 
plot and checking results. This field plot, with each 
traverse line, level line or lake survey added as they 
are completed, forms a progress map which is of great 
service to the different members of the party as their 
duties take them to the points located. If a list of 
signals which should be visible is taken from the map 
before starting out, the chance of neglecting any 
signal is avoided. Naturally, field plotting to be of 
most value has to be kept up to date, and in this way 
forms @ progress map of the survey operations. 
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Or¥FICcCE OPERATIONS. 

14. Theory of Stereo-photo-grammetry.—While a 
knowledge of the theory of stereo-photo-grammetry 
is of service to the field operator, it is essential that a 
clear understanding of the theory be gained before 
plotting and calculation begins. 

A very simple experiment serves to illustrate the 
stereo method in a modified way and to illustrate what 
is meant by the apparent shift of points which gives 
a basis for the parallax measurements. If the thumb 
be held upright as a sighting point at arm’s length 
before the eyes, the alternate closing of the eyes 
will apparently move the thumb across the landscape. 
lhe estimated length of the lateral shift multiplied 
by a constant, which differs with each operator, but 
is usually about 8.5 or 9, will give a very good estimate 
of distance to the points observed. 

In studying the principles of stereo-grammetric 
measurements let us consider Fig. 12. Let A and B 
be the points of observation and let p, and p, be the 
images of the point P on the picture plane, then 2, 
1s the ordinate of the left image and x, of the right. 
he difference between the lengths of A B and p, p, 
is the parallax and must equal z, — 2, from the 
geometrical construction of the figure. Let a denote 
the algebraic difference of the ordinates. When this 
quantity becomes zero it is evident that P must be 
at an infinite distance from A or B. On the other 
hand, as P approaches A or B the parallax increases. 
In a case in which several points lie on a vertical plane 


for any one of them will be identical with that of any 
other point in the above mentioned plane. 

Reference to Fig. 13 shows how the co-ordinates 
of a point in space may be determined from co- 
ordinates measured from a stereoscopic pair of plates. 
In the engraving let X, Y and Z be the actual co- 
ordinates of the point P in space. With reference to 
8, let s, and s, be the ends of the base, f the focal 
length of the camera, p, and p, the images of the 
point P on the plates with the abscisse x and z,. 


*Then Z = B = Bi, xX=27,Y=2%. 
1 C J 


In taking stereoscopic pictures two rules must be 
carefully followed: first, the plates must be vertical, 
and secondly, they must be in the same plane. It is not 























absolutely necessary that the horizontal plane 
Pp 
= x-z} gi 
. 
N 
eh 
P, 8h -—- -— -Base 
{ 
i 
A Base B 
“THe Encincer” Swain Sc. 
FIG. 12 FIG. 13 


tangent to the top of one plate touches the upper side 
of the other plate. In other words, the height of the 
instrument at both ends of the base line need not be 
the same. Only the focal length of the lens and the 
precise distance between the ends of the base are 
required. Convention chooses the left station as a 
point of reference and the co-ordinates z and y are 
taken from the left plate. Parallax, on the other 
hand, is derived from both pictures. If stereo-com- 
parator data are used for computations care must be 
taken to reduce the readings to their actual values 
with reference to scale settings; thus if the initial 
comparator readings are x 65, y 50, a 5, and the read- 
|}ings for point P are 2 80.75, y 65.86, a 9.635, the 
| values of these readings for computing purposes are 
}2 15.75, y 15.86, a4.635. Before the data are 
| obtained from the stereo-comparator a set of enlarged 
prints of each plate should be made in order to identify 
points observed on. These points can be marked by 
a dot and numbered and afterward the pair of enlarged 
prints can be used in a stereoscopic view holder to 
give a clear relief picture. This is of great value when 
sketching in contours. 














The Briquetting of Sawdust and 
Wood Shavings. 


In a paper which Monsieur J. Petipas presented to 
La Société des Ingénieurs Civil de France in April 
last, and which has recently been published in the 
‘** Proceedings ”’ of that body, an interesting account 
is given of some investigations and discoveries which 
have been made lately in connection with the agglome- 
ration or briquetting of sawdust and wood shavings. 

The author points out that hitherto it has not been 
possible to produce from sawdust a dense briquette 
of high calorific value, containing only a small per- 
centage of binding material, which produces but little 
ash and which can be made cheaply under ordinary 
industrial conditions, and with but slight pressure. 
Of the briquettes hitherto produced, some—especially 
when clay has been used for the binding material 
produce too much ash; as much as 40 per cent. in 
some cases. Others have lost a considerable propor- 
tion of the original calorific value of the wood, 
because too much heat has been used in their prepara- 
tion ; while others can only be made where binding 
materials, such as calcium bisulphite, are produced 
locally as trade wastes. If such binding materials as 
pitch or blood are used, the proportions in which they 
have to be employed makes the resultant briquettes 
very costly. Wood shavings have not been success- 
fully briquetted. 

Monsieur Petipas attributes the failures which have 
been experienced to the fact that, up to now, experi- 
menters have only taken into account physical and 
mechanical factors, such as percentage of binding 
material, pressure and temperature, and have entirely 
ignored such factors as (a) the most advantageous 
moisture content of the sawdust, and (6) the state of 
advancement of the oxidation of the incrusting com- 
ponents of the wood. He claims to have discovered 
that, if the optimum moisture content of a wood be 
ascertained, it is possible, with the addition of a very 
small percentage of binding material, to produce 
compact briquettes from nearly all kinds of sawdust, 
and that by co-ordinating the two factors—correct 





moisture content and most advantageous state of 
oxidation—-the quantity of binding material can be 
still further reduced, while the density of the briquette 
will be sensibly increased. 

Monsieur Petipas points out that, in addition to 
the water actually entering into its composition 
the carbo-hydrates—wood contains moisture hygro- 
scopically acquired. He further explains that the 
incrusting matters contained in wood cellulose, which 
were formerly looked upon as being impurities, are 
now held to be a constituent part of ligno-celluloses. 
So far from being additional or purposeless com 
ponents these incrusting substances actually form the 
framework of the wood cells. It must, furthermore, 
he says, be borne in mind that wood also contains a 
number of other substances, the characters of which 
vary with different timbers, and the exact physio 
logical réle of which still remains uncertain, though 
their chemical compositions are well known. Such 
substances are :—Tannins, gums, resins, colouring 
matters, cresote, phosphates, &c. In the briquetting 
of sawdust and wood shavings, the possible effects of 
these different components must not be overlooked. 
Sawdust, he adds, is not the inert substance that some 
have thought. It is far more sensitive to reactions 
than is the wood in bulk, and advantage can be taken 
of its various properties to form briquettes of excellent 
quality at small cost. 


THe Optimum Moisture CONTENT. 


In ascertaining the optimum moisture content of 
sawdust, from the point of view of briquette produc 
tion, Monsieur Petipas does not measure the total 
quantity of moisture that it contains, but the quan- 
tity which it will absorb before the saturation point is 
reached. The difference between the original and the 
final weights of the sample gives the desired factor C 
or its absorption capacity. Under normal industrial 
conditions C is found to vary, as a rule, between 
2 kilos. and 6 kilos. per kilogramme of sawdust. The 
quantity of water W to introduce into the sawdust 
to ensure successful briquetting, is a function of C. 
The value of W generally varies between 5 and 10 per 
cent. of the weight of the material. Having deter- 
mined the correct amount of moisture to add for any 
one kind of wood, it must be closely adhered to, or 
the briquetting operation will not be successful. 

To determine the exact of humidity to 
choose is, apparently, a matter of some difficulty, for 
it is a function— 


degree 


(a) Of a physical factor, namely, the original 
state of humidity ; 

(6) Of a physico-chemical factor, namely, the 
composition of the wood ; and 

(c) Of a mechanical factor, namely, the shape of 
the dust grains, which varies widely, some samples 
of sawdust being dusty, while others may be granu- 
lated, spindle-shape, hairy or moss-like, and some 
may even be twisted into long, strong cords, as 
in the case of some foreign woods, the fibres of which 
are much interlaced. 
However, the following three rules have been proved 

to be accurate : 

First.—For a weight P of sawdust the absorption 
capacity should not be less than 2-15 P. When, in 
the rare cases in which it as it does, for 
example, with teak, rosewood and coarse-grained 
poplar—C is smaller than 2-15 P, it is advisable to 
give the sawdust a preliminary drying. 

Secondly.—Sawdust from green wood can be 
successfully briquetted if its C factor be large 
enough or even in excess of actual requirements. 
Success is, however, more likely to be achieved if 
such sawdust be allowed to lose some of its inherent 
moisture, and if then the moisture necessary to 
arrive at the desired content be added artificially. 

Thirdly.—If the absorption capacity C, expressed 
in kilogrammes, be plotted as abscisse, and the 
corresponding values which experiment has shown 
should be given to W, be plotted in terms of 
grammes of water per kilogramme of sawdust as 
ordinates, it will be found that all the points ob- 
tained will lie within the angle formed by the two 
lines :— 


occurs 


+ 45, and 


y= 
= + 45. 


3-62 
y= 12°5 


2-52 


PREPARING THE BINDING MATERIAL. 


To introduce a comparatively small volume of 
water W into a large volume of sawdust, so that it is 
not all absorbed locally, and so that it may be equally 
distributed, the water is made into a jelly or curd by 
diluting one of the agglutinants chosen as binding 
material, such as starchy matter, amylaceous 
albumen, &c. Precipitation is effected by an alkaline 
oxide for preference, so as to take advantage of the 
high capacity for retaining water, which is possessed 
by that series of substances, and for other reasons 
To the coagulum of binding material thus obtained 
one or more other agglutinants are added. Almost all, 
whether solid, liquid or in the form of slurry, can be 
employed. Pitch in proportion of 1 per cent. of the 
weight of the sawdust, is a most efficacious binder. 
Glues all give good results, but casein has disadvan- 
tages ; for one thing, it must be used very soon afte 
it has been prepared. 

OR REDUCTION INCRUSTING 
MATERIALS. 


OXIDATION OF 








parallel to the line A B the magnitude of the parallax 





” * W. Murdie, B.Sc., D.L.S., Report, 1915. 
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Monsieur Petipas then goes on to point out 
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it is well known that the drying, that is to say, the 
maturing of timber, consists essentially in the oxida- 
tion of the incrusting materials, and of the sap which 
has not been assimilated at the time of felling. As 
in its capability to absorb moisture, the sawdust is 
much more sensitive to oxidation than is the wood in 
bulk ; but it is not always oxidised in the air with 
equal rapidity. It may, moreover, be more or less 
stable, according to whether it does or does not con- 
tain certain substances, such as hydro-carbons, 
various organic matters, &c. The best agglomerating 
characteristics are shown when the degree of oxida- 
tion is moderate. It has been proved, experimentally, 
that the condition of sawdust and wood shavings 
can be classified as follows :— 

(1) Oxidation advanced ; 

(2) Oxidation delayed ; and 

(3) Oxidation uncertain. 


In the first case, a reducing agent—an aldehyde, 
for example—should be added to the coagulum. In 
the second case, the oxidation may be hastened by 
ammonia. The third case may point (a) to the need 
for stabilisation which may be obtained by the use of 
glycerine ; or (6) to the existence of foreign elements 
which it may be desirable to extract by solvents or 
to neutralise by suitable reagents. For woods 
containing tannin, such as oak or chestnut, agglomera- 
tion is improved by the addition of gelatine, in the 
proportion of less than one-thousandth part of the 
weight of wood being dealt with, to the coagulum. 
It has been found that when reduction is necessary, 
it is best to briquette immediately after the mixture 
has been made, whereas, when further oxidation is 
required, the best results may be looked for if the 
briquetting be delayed for a time. 

It might, Monsieur Petipas remarks, at first sight 
appear that a special investigation would have to be 
made to discover what method of treatment should 
be applied in each particular case, but for ordinary 
briquetting, as, for instance, of combustibles, a 
general method which would apply sufficiently well 
to the ordinary run of the woods operated on in his 
works might be given to each manufacturer. 


RESULTS OBTAINED WITH THE NEW PROCEss. 


When pressure is applied to sawdust treated in the 
manner described, the reaction, contrary to what is 
actually experienced, actually decreases. If pressure 
is not applied continuously, the internal reaction 
rapidly decreases, and further pressing becomes 
necessary. Briquetting of all kinds can, according to 
Monsieur Petipas, be effected with a pressure of the 
order of some 30 kilos. per square centimetre, or 
about 425 lb. per square inch. With this compara- 
tively low pressure, and with a total addition— 
coagulum support + binder + aid to oxidation—of 
between 2 and 3 per cent. of the weight of the sawdust, 
briquettes having an average specific gravity of from 
0-8 to 0-9 can be obtained. Fine sawdust from a 
French fir, the specific gravity of which was 0-475, 
sctually gave briquettes having a specific gravity of 
0-96, or rather more than double that of the original 
wood, the weight of added material being less than 
2-0 per cent. of the total. Shavings from a planing 
machine which, when loosely packed, weighed only 
from 80 kilos. to 85 kilos. per cubic metre, have, when 
treated in accordance with Monsieur Petipas’ method, 
been found to have, when compressed, an average 
specific gravity of 0-775, the reduction in volume being 
in the ratio of 11 to 1. 

The ease with which the volume is reduced, with a 
consequent rise in specific weight, is regarded as being 
due to a mercerisation of the wood cellulose, which is 
comparable with what happens with cotton. As with 
mercerised cotton, the vascular canals of the wood are 
contracted or even suppressed. It is rather astonish- 
ing that the addition of 2 per cent.—in terms of the 
weight of the wood—of, say, aqueous commercial 
caustic soda should be sufficient to effect, with saw- 
dust, something that is comparable with the mercerisa- 
tion of cotton, when to effect the latter a concentrated 
solution of the caustic fluid is absolutely necessary. 
But two, at least, of the factors recognised for their 
property of hastening reactions, namely, heavy pres- 
sure and heat, are eliminated. 

In summing up, Monsieur Petipas says that he has 
found that the best agglomeration of sawdust, flour, 
shavings, &c.—-i.e., the greatest density with the 
least pressure— is obtained : 

(1) When hydration of the cellulose is of the 
correct degree ; 

(2) When mercerisation of the cellulose has been 
brought about by caustification, heat and pressure ; 

(3) By regulating the degree of oxidation of the 
incrusting materials ; and 

(4) By taking edvantage, if circumstances require 

it, of the properties possessed by tannins, resins, &c. 

Generally speaking, it is found that the density 
of briquettes, when prepared from light wood sawdust, 
is practically double that of the original wood. When 
dense wood is used, the density of the briquettes is 
from 20 to 40 per cent. greater. An average increase 
in density of some 50 per cent. above that of the 
original wood may be anticipated. 

According to Monsieur Petipas, wood compressed 
by the method described, ranks, on the basis of calorific 
value and density, among the best solid combustibles. 
On the grate, the release of volatile matters from a 
dense agglomerate, causes the latter to blaze, and 





brings about complete combustion without the dis- 
charge of smoke. The residue consists of ash, the 
proportion of which does not exceed 3 per cent. In a 
humid atmosphere the briquettes may be found to 
be slightly hygroscopic, but to preserve them, if they 
are to be kept in the open air, they may be cheaply 
rendered impermeable by a coating of insoluble resin. 








Frictional Resistance of Ships. 


By G. 8S. BAKER. 


In an article published in Tar ENGINEER of 
August 28th, 1925, consideration was given to the 
present state of our knowledge of the frictional 
resistance of ships and to the accuracy of the data on 
which our estimates of ship frictional resistance are 
based. It is proposed in the present article to con- 
sider in more detail the possibility of obtaining some 
check upon such estimates. 

The first plan, and one which has been mooted 
several times, is to run a long plank in a tank. The 
experiment is being seriously contemplated by the 
Advisory Tank Committee, and the possibility of 
effectively carrying it out in a useful form has been 
explored by the Tank staff. So far as it goes, this work 
would be distinctly good. It would carry our know- 
ledge some distance from the model to ship dimen- 
sions and speeds. The work could be done with 
eccuracy, and the law of frictional resistance for such 
a surface, for a wide range of the velocity-length 
product, would be defined. Some large gaps, how- 
ever, concerning roughness of a plated surface, body 
effect, &c., would remain to be covered by further 
experiment, or by that term of which we make so 
great a convenience, the propulsive coefficient. 
The longest length and highest speed which could be 
adopted would still leave us a considerable distance 
from ship requirements. In the Froude Tank, only 
about one-fourth to one-sixth of the gap between 
model and ship, and even in the longer Hamburg 
Tank, less than one-third of this gap can be bridged. 
A ship’s surface is not “‘ smooth,’ but broken by plate 
butts and edges. Behind each of these butts is a 
small eddy—-which can be seen by looking over the 
side of any ship in motion—which involves a dis- 
continuity of the adhesive film in which laminal flow 
may be presumed to exist even around a long ship. 
The effect of these eddies upon 16ft. models has been 
determined in the tank, and we could determine it 
upon such a plank if it were made. In that way it 
could be settled whether it is worth while removing 
these lapped butts at any part of the wetted surface. 
In applying plank results to a ship the effect of the 
bow disturbance present in a ship and not in a plank, 
and body effect in general, would have to be taken as 
might be found by the analysis of model experiments, 
as suggested by the writer in 1915. These effects 
may vary from 4 per cent. to 14 per cent. in a model, 
and are roughly known for various types of hull. 
Hence the liability to error in approximating to the 
proper allowance to be made should not be large, 
provided always that we accept these allowances as 
being the same for ship and model. 

The second possible mode of extending our data 
is by the measurement of the actual thrusts on the 
propeller shafts of a ship, required for its propulsion 
at various speeds. Such thrusts have been measured 
on four ships by the N.P.L. Tank staff, and Professor 
Bauer has done similar work in Germany. There 
is a number of difficulties which are met in such a 
method. The mere mechanical difficulties are con- 
siderable, but are not so important as those involved 
in the analysis of the data. With the Michel type of 
thrust block the “ floating *’ of a propeller shaft, so 
that its thrust may be taken on hydraulic rams, is a 
comparatively simple matter. Apparatus has been 
designed by the Tank to indicate when the shaft 
is free, without any appreciable movement of the 
shaft, and to record the actual thrust continuously. 
Long and comparatively open records have to be 
taken, if accuracy is required, to ensure that the 
thrust measured is the true mean thrust. The records 
show that the revolutions of the shaft are not usually 
steady, and that small variations make appreciable 
difference to the thrust. Other factors which have to 
be watched and avoided are the use of helm-—a 
prolific source of inaccuracy—and pitching. The 
latter affects the results in two ways, by the emersion 
of the propeller and the varying percentage of the 
weight of the shaft, propeller, &c., falling on the thrust 
block, owing to the ship’s trim. All of these difficulties 
have been met—it is believed effectively—by the 
Tank staff. The work has so far been undertaken from 
a broader and more important standpoint than that 
of simple friction resistance, viz., to check the overall 
application of ship model experiments. The ships on 
which it has been done have all been rather full, 
and this fulness involves comparatively large wakes 
and thrust deduction fractions. Where solid shaft 
webs have been fitted the resistance and the thrust 
effect of the webs on the propellers are also involved, 
and have to be appraised before the frictional resis- 
tance of the ship hull can be deduced from the thrust 
measurements. For these reasons the attempt to 
carry out a fine analysis of this kind with the dafa in 
hand has not been made. 

An opportunity to measure thrust on a fairly fine- 
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lined ship, free from eddy making, fitted with turbine 
engines, during progressive measured mile trials, would 
be greatly appreciated. Such data would be invaluable 
in defining the extent to which power estimates and 
propulsive efficiency based on model tests are reliable, 
and would at least define those limits—under good 
trial conditions, quite narrow ones—within which the 
frictional resistance must lie. This is a small research. 
which could be done with comparative ease and smal] 
expense. It requires the goodwill of, and a little oo 
operation from the shipowner, and the introduction 
of the requisite type of thrust blocks in the ship 
The N.P.L. Tank would supply all the necessary 
recording apparatus and make all the arrangements 
for taking the records. 

The third method of extension of our data is the 
towing of an actual ship and the measurement of the 
towing force and speed of ship. Broadly speaking, 
this would be a repetition of the ** Greyhound ” work 
of W. Froude, but it would be carried out in the light 
of the knowledge acquired in many different dire; 
tions during the last fifty years. Whatever may he 
the true effect of length on frictional resistance, it 
would be truly measured in such a test, instead of 
being assumed, as is necessarily the case in extending 
plank data to long lengths. 

The suggestion made by the Skin Friction Com 
mittee of the Institution of Naval Architects was that 
such tests should be made on a “ destroyer” hull 
These hulls are comparatively fine, they are free from 
eddy making at all speeds, and from serious wave 
making up to speeds in the neighbourhood of 15 knots 
There are numbers of such hulls lying in the “ rotten 
rows "’ of our naval ports, available for the purpose, 
and the preparation of one of them for the tests would 
give a little employment of a useful character to some 
of our unemployed. Like the Greyhound tests, such 
work could only be carried out with the direct 
assistance of the Admiralty. An offer has alreacly 
been made by the National Physical Laboratory 
to co-operate in any such tests as regards the free use 
of staff and apparatus. 

There is an impression abroad that the difficulties 
of such full-scale work would render the desired 
accuracy impossible of attainment. No doubt this 
is partly due to the rather large discrepancy between 
Froude’s estimate for the Greyhound and his measured 
result, and partly to the character of the discrepancies 
which sometimes appear to exist between moclel 
estimate and ship trial data or between the trial data 
of sister ships. As regards the latter, they can only 
be regarded as additional reasons for an endeavour 
to clarify the present position. As regards the former, 
they have been aggravated recently by the publica- 
tion of an analysis lacking in appreciation of the 
character of the work and in knowledge of experi 
mental methods of attack. It is important to notice 
that Froude fully recognised that this differenc« 
existed, but he absolved the experiments of any 
serious errors, and attributed them to the only appa 
rent cause—a rough wetted surface. Other reasons 
for this discrepancy might now be suggested. An 
examination of the individual spots obtained in the 
experiments shows that the limits of error were not 
serious. The detail in which Froude describes his 
methods of coping with possible errors in speed 
measurement and air resistance is convincing proof of 
the adequacy of the steps he took to correct his exper! 
mental errors. It is believed that, with improved 
apparatus and some initial model tests, we could «lo 
still better, and that the analytic errors in passing 
from model to ship would be reduced to @ minimum 
by the use of a destroyer hull. The Skin Friction Com- 
mittee has been assured by the Admiralty that there 
would be no great difficulty in towing a destroyer in 
the manner desired. Before undertaking the actual 
full-scale work it is proposed that tests shall be mac: 
with models, both in an air channel and in the tank, 
to obtain resistance data for models, and to secure 
that the manner of towing shall leave the towed 
vessel in undisturbed water. In the actual full-scale 
work it is proposed to include the measurement of the 
frictional wake velocities at various sections along the 
hull, so that the growth of momentum and energy o! 
longitudinal motion along the ship can afterwards be 
studied. 

lf such tests were successfully completed there 
could in the future be no serious question as to what 
was the effective horse-power required for the pro- 
pulsion of any ship. The engine designer would know 
what was required of him, and the source of bad 
service running could more easily be defined. More- 
over, the definite ascertainment of the actual mode of 
wastage of energy in propelling a ship would enable 
research workers to concentrate on the leakage, 
instead of being compelled to lump the total loss 
together and to work by faith. 

This ascertainment of the actual frictional resis 
tance of a ship forms part of a rather large programme 
of research, which is slowly being pursued at the 
National Tank. The attempt is being made in all 
possible directions to compare model results and ship 
estimates based on them with the actual results 
obtained. This comparison is being made first on 
broad lines, with effective and shaft horse-powers. 
We are now attempting to deal with the component 
factors, such as wake, thrust deduction, screw effi- 
ciency, &c. Incidentally, comparisons of the same 
body in air and water are being made. The carrying 
out of some portions of the work depends upon the 
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operation of shipping firms, and we have been 
very fortunate so far in this respect, both as regards 
ilities and financial assistance. We are confident 
at further opportunities will be given to us to carry 
the work. 
It may be asked, what is the use of this elaborate 
iuparison work, when sifip designers have generally 
to fulfil their contracts with 
.pparent certainty. One can answer this in two quite 
lifferent weys:—First, in industry with all its 
renuous competition, success depends upon narrow 
gins, and assuming equal organisation the race is 
the scientific. Secondly, one can answer in the 
merican fashion, by asking another question. Is 
ere any British firm which would pay the fees of the 
ational Tank unless it thought it was getting real 
«sistance for its money ? With increase in know- 
dge the Tank recasts values, avoids old troubles, 
learns better things, and is able to give in full measure 
the assistance firms require. 


waged somehow 
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The Commercial Vehicle Show. 


No. 11.* 


Last week, after reviewing the more important 
tendencies in vehicle design, as revealed by the Com- 
mercial Motor Vehicle Show, we described features 
of principal technical interest in several of the exhibits. 


In this issue more details of similar interest are 
described, and in a Supplement drawings of the 
lhornyeroft. four-wheel-drive tractor——‘* Hathi ”’ 


type-—are included. This vehicle has been developed 
John I. Thornycroft and Co., Ltc., in collaboration 
ith the War-office and Colonel H. Niblett, D.S.O. 


hHornycrorr Foun-wHee. Drive TrRacror. 


kor cross-country baulage work over surfaces too 
iifticult for an ordinary type of vehicle, this four-whec! 
undoubtedly fills an important gap, 
ind will be of particular value for pioneer work in 
undeveloped countries. It is a bold and thorough 
development in the application of the internal com 
bustion engine to the heaviest haulage work under the 
most unfavourable haulage conditions. This Thormy 
crott tractor Figs. 10 and 11 has demonstrated its 
capacity for gullies with vertical banks 3ft. 
high, for exerting a steady draw-bar pull of 9000 Ib., 


drive tractor 


crossing 


for crossing ditches 6ft. wide, and for hauling a 10-ton 
trailer load up a gradient of 1 in 10 at 7 miles per 


hrepea it will also travel through soft sand. On 
ground which does not afford sufficient wheel grip 
to draw a loaded trailer, the tractor can be run 


forward alone. The wheels can then be scotched, and 
a pull of 5 tons can be exerted by means of the power 
winch. Alternatively, the cable can be carried forward 
over sand or marsh and attached to a tree or otherwise 
anchored, so that the tractor can haul itself across by 
its winch. This winch, of course, will also be of value 
when a heavy load has to be hauled across a light 
bridge which might not sustain the combined weight 
of the tractor and the trailer. It is in such cireum- 
that often made of power 
carried on certain types of steam tractors. 

The six cylinders of the 100 horse-power “ G B/6” 
Fig. 9— are cast in two blocks of three, with 
detachable heads. The bore is 4}in. and the stroke 
6Jin., the R.A.C. horse-power rating being 54.2. The 
inlet valves, situated in the head on the near side, 
are operated by overhead rocker gear from a cam 
shaft which also operates the exhaust valves below. 
The valve tappets, of rocker type, are adjustable and 
To facilitate 
Inspection of the main and big-end bearings, without 
removing the engine from the chassis, the cylinder 
blocks ave bolted to the upper half of the crank case. 
The crank shaft is carried in seven die-cast white 
metal bearings. The big-end bearings are phosphor 
bronze shells with white metal linings. The alumi- 
nium alloy pistons have two wpper rings and a lower 
scraper ring. 

Lubrication of the engine is by the dry sump sys- 
tem, oil circulation being effected by two gear pumps. 
The oil reservoir has a capacity of 5 gallons, which, 
we were informed by the makers, is adequate for a 
journey of more than 500 miles. It is bolted to the 
dash, underneath the bonnet. Oil flows from the 
reservoir to a tunnel cast in the crank case. It then 
passes through ducts to the main bearings, and, after 
that, through the drilled crank shaft to the big ends. 
The cylinder walls, tappets, gudgeon pins, and cam 
shaft bearings are lubricated by oil which escapes 
trom the big-end bearings in the form of spray. The 
timing wheels are lubricated from the relief valves, 
below which they are situated. A large oil filler and 
filter is fitted in the side of the crank case, and a 
pressure gauge is attached to the dash. One gear 
pump circulates the oil as described, while the other 
serves to return oil from a well in the crank case to 
the oil reservoir on the dash, thereby keeping the 
crank case free from oil. 

The ignition system comprises a damp-proof high- 
tension magneto with impulse starter and battery. 
The timing is controlled by a lever on the steering 
column. The Thornycroft-Solex carburetter is fitted 
with a pilot jet for use in starting and when running 
slow. The air intake is close to the exhaust mani- 


stances use is winches 


engine 


totally enclosed by removable covers. 


* No. L. appeared October 30th, 





fold. 
lever on the steering column. 

The cooling system embodies, in addition to a fan 
mounted on the front of the cylinder block, an im 
peller pump which if it goes out of action from any 
cause, will not impede thermo-siphon cooling. The 
tubular-type radiator, mounted on spherical rubber 
blocks on the main frame members, is constructed 
with a view to repairs being carried out without much 
trouble. The cooling area and water capacity are 
designed to be ample for extreme climates. 

The petrol tank, placed on the dashboard, is readily 
accessible for filling, and is arranged to provide a 
constant gravity feed to the carburetter from all 
angles at which the vehicle may be pitched. The 
tank capacity is 38 gallons, of which 6 gallons are 
held in reserve for emergency use. 

The clutch comprises a pressed steel cone, lined with 
Ferodo, and engaging with a large cast iron fly-wheel. 
The clutch springs are easily accessible for adjust- 
ment, and, to facilitate gear changing, a clutch stop 
is provided. A fabric disc universal coupling is fitted 
between the clutch and gear-box. 

From the description thus far, it will be clear that 
the power unit, with auxiliaries and controls, 
apart from its size, follows orthodox lines. The gear- 
box-——see Supplement— is the first great distinctive 
feature of this vehicle. It is a beautiful piece of work, 
very compact, and gives a choice of six forward 
speeds and two reverse. This effect is obtained by the 
combination of a three-speed gear-box and a trans- 
posing gear, which gives two ratios on each of the three 
The case is stoutly 


Throttle control is by foot accelerator, and a 


its 


speeds ahead and on the reverse. 
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FIG.9 THORNYCROFT ENGINE 


coustructed of aluminium, and has a large mspection 
cover. The drive from the engine is to the top or mam 
shaft in the box, and is then transmitted through 
hardened gears to an intermediate shaft, from which, 
in turn, it is taken to the bottom shaft by two trans- 
posing gears. On each end of the bottom shaft and 
outside the gear-box are mounted the brake drums, 
and to them are bolted ring type universal joints. 
The three gear shafts are made short and stiff to ensure 
freedom from whip. 
by a steel casting which forms the bottom cover of the 
gear-box. The latter is mounted in the frame at 
three points. 

With an engine speed of 2000 revolutions per 
minute and 40in. pneumatic tires, the road speeds 
provided by the several gear ratios are, in miles per 
hour, 28.8, 19.0, 15.6, 11.5, 10.3, and 6.3, and in 
reverse 8.8 and 4.7 miles per hour. The axle reduc- 
tions are 8.25 to 1. 

Bolted to a machined face, on the side of the gear- 
box is a tire pump which is driven by gears engaged 
when a lever near the pump is actuated. The air 
passes through a separator before it is delivered to the 
tires. A continuation of the main shaft affords 
facilities for a power take-off from the gear-box. 

The gear-box control is, in effect, no more compli- 
cated than with a simple three-speed installation, for 
although two levers are necessary, that controlling 
the transposing gears is always retained in its “‘ high” 
position when running on normal roads, and is only 


moved to the low position for travelling across country. | 
Both levers are mounted above the gear-box, and a | 





The trausmission to both worm axles is by hollow 
propeller shafts with ring-type universal joints at each 
end. A full floating live axle fitted with overhead 
worm is used at the rear. The central portion of the 
axle comprises a cast steel casing into which is fitted 
the differential worm gear carried in a self-contained 
housing which, without removing the load from the 
road wheels, can be withdrawn bodily at any time. 
The centre portion of the front axle contains the worm, 
worm wheel and differential gear; and is similar to 
the rear axle with the exception that the worm wheel 
on the other hand. The axle casing is a steel 
casting. Transmission of the drive from the differ 
ential shafts to the front road wheels necessitates the 
introduction of a bevel drive in order to allow free 
steering movement. The bevel drive is housed in a 
casing at each end of the front axle. The main or 
driving bevel is pressed on to the splined end of the 
differential shaft, and the intermediate, or idle bevel 
wheel, is mounted on, but free to revolve round, the 
bottom of the stub axle, and the driven bevel wheel 
is mounted on, but free to revolve on, the stub axle 
arm. All this gear is submerged in oil. The driven 
bevel is bolted to the wheel hub or centre. The bear- 
ings are of the ball or roller type, balls taking the 
thrust between the inner and outer casings. 

Two brakes, both of the transmission drum type, 
are fitted, and are mounted on the transposing gear 


Is 


| shaft, so that when either is applied it affects all four 


wheels simultaneously. The brakes are Ferodo-lined. 
We were informed by the makers that either brake is 
sufficient to hold the vehicle with a trailer of 5 tons 


| gross weight on a hill with a gradient of 1 in 5. 


} tractor, 


All the braking stresses are taken | 





Steering gear of the worm and worm-nut type, and 
fitted with ball bearings and thrusts, is used. Since 
the vehicle has a large lock combined with a short 
chassis wheel it can turn within confined 
space, the minimum turning circle being 57ft. 

Six-inch rolled channel with 
cross members is employed for the frame, the side 
members of which are provided at the rear extremity 
with towing pins. It will be seen from the drawing 
that the engine is mounted Tin. offset the 
left-hand side in order to provide clearance for the 
forward propeller shaft and front axle casing. On 
the left, the engine is carried direct on the main frame 
and on the right it is supported on a single-channel 
steel member which constitutes a sub-frame for both 
the unit and the gear-box. In a vehicle in 
tended for use over very rough ground, heavy torque 
be anticipated, and in 


base, a 


steel four cast steel 


towards 


power 


and driving stresses must 
consequence the springs have been specially designed 
They have no dowel pins through their centres, and 
the eyes at the end of the ey e-plate are drilled from 
the solid forgings and have phosphor bronze bushes 
pressed into them. The torque is taken through this 
eye-plate, leaving the rest of the spring to perform its 
proper function. The spring back plates allow fre 
movement of the spring without altering the tight- 
ness of the holding-down bolts. 

Pressed steel detachable disc wheels and 40in. by 
8in pneumatic tires are fitted, and provision is made 
in the wheel centres for the insertion of skid chains in 
short lengths, which can be quickly attached and are 
used to afford better adhesion on soft ground. The 
wheel hubs are carried on roller bearings. 

The wheel base is 1lft. 6in. and the track 6ft. lin. 
Under each axle there is a minimum ground clearance 
of 10in., but the large clearance under the middle of 
the chassis, combined with the short wheel base and 
only slight overhang of 3ft. 6in. fore and aft, enables 
clitches up to 6ft. wide to be crossed without damage 
to any part of the machine, 


The weight of the chassix complete is 5 tons, of 
which 2? tons and 2} tons are carried by the front and 
rear axles respectively. The front axle is thus the 


more heavily loaded 

The winch, which forms an important feature of the 
is driven from an extension of the main 
shaft in the gear-box through the medium of spur 
gears, and. finally, by a worm and worm wheel 
giving a 28 to l reduction. It will exert a pull of 5 tons 
on the wire rope. A six-stranded cable of thirty-seven 
wires per strand and 500ft. long is carried. By means 
of three guide pulleys and a * ram’s horn,” it is possible 
to get a haul on an anchor in front of the tractor, 
so that the latter can wind itself out of any bog which 
may be too soft to afford wheel grip. Further, in 
the event of the tractor not being able to pull the 
trailer or other load across any bad ground, it can, as 
already noticed, go forward alone, anchor itself on 
skid pans, and haul the load to it by means of the 
winch. The winding drum is arranged on a hori- 
zontal transverse axis approximately 20in. long 
behind the gear-box. This arrangement has proved 


entirely satisfactory in service, but it has been 
suggested that in future models the mechanical 
laying-on gear now employed might be further 


simplified by using a shorter drum of greater diameter 
on a@ vertical axis. However, in view of the enérmous 
pull to be dealt with, it is open to question whether, 
in view of the greater difficulty of supporting a 
vertical axis, such a modification would be advisable. 

The skid pans or wheel scotches, on which the 


| tractor is backed before hauling by means of the 


safety catch is provided to prevent slipping into the | 


reverse ratio. 





winch, are of a special type, and are provided with wire 
rope attachments, whereby the stress, which otherwise 
would come on the wheels, is communicated to the main 
frame members instead. 

The towing hood at the rear is carried by a transverse 
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inated spring designed to reduce to a minimum 


lam 
shocks and stresses on the chassis, transmission 


the 
and trailer draw-bar gear. 


Designed originally to meet War Office require- 
ments for artillery haulage, these tractors gave a 
sood eccount of themselves in the last Army 
pat uvres. 

* YORKSHIRE” SveAM Wagon. 

\ © six-tonner ”’ with a three-way tipping body 

Kiy. 12--is shown by the Yorkshire Patent Steam 


Wagon Company. It has a boiler of the fire-tube type, 
with a heating surface of 70 square feet, designed for 
working pressure of 215 Ib. per square inch, and a 
rtical compound engine, indicating 42 horse-power, 


ve 
and provision is made for admitting high pressure 
steam to the low-pressure cylinder. Hackworth valve 
year is used. All working parts of the engine are 
enclosed by one casing, and splash lubrication is 


employed for the crank pins, &c., whilst a mechanical 
lubricator is fitted for the cylinders. A three-speed 
vear gives ratios of 5-9, 9-5, and 19-0 to 1, and trans 
sion ‘is effected by 24in. bushed Coventry chain. 
differential mechanism of the heat-treated steel 
There are two brakes : 


i" 

Ihe 
rear axle is totally enclosed. 
one operates on the rear wheels direct, and the other, 
a pedal-actuated band brake, acts on the countershaft. 


The cil-hydraulic tipping gear is made by Bromilow 
and Edwards. The tipping action is aided by a rear 


ward movement of the body, which has, normally, 
practically no overhang, retreating until the middle 
iz over the back of the frame. The dimensions of the 


body are 12ft. by 7ft. by lft. 9im. 
GAs PRODUCER FOR Moror VEHICLEs. 
{mong the exhibits in the Inventions Section 


orgenised by the Institution of Automobile Engineers, 


we were glad to see evidence of British enterprise 


being devoted to a problem which is receiving much 


attention in other countries We refer particularly 





to the Tulloch-Reading development of the Smith 

producer for use on motor vehicles, which, when 
tandardisation is reached, should find e ready market 
in countries where motor spirit is scarce or where 
chercoal can be produced easily. The problem is 
known to be of great interest in Scandinavian 
countries, particularly in Sweden, and we believe, 
too, that there is scope for this type of plant in Canada. 
Economic circumstances since the war enforced the 
development of simple gasifiers for use on heavy 
vehicles in Austria, and they are said to have been 

vy successful 

MAUDSLAY SALOON COACH. 

The main chassis members of the Maudslay low 
level thirty-seater saloon coach —Fig. 14 — are of girder 
ection, 6in. by 3mm. The cross-members are of wrought 


el tube, and a sub-frame of channel section carries 


nyme and geat box Bolts are used throughout 


The engine is a four-cylinder 


the ¢ 


the freme assembly 


monobloe of 110 mm. bore and 130 mim. stroke, and 
rated at 30/70 horse-power. It has a detachable 
head end the overhead valves are interchangeable. 


lhe crank shaft is carried by five bearings in the top 


portion of the crank case. Ratios of 5to 1, 2-88to 1 


1-73 to l. and lL to 1 are given by a four-speed year- 
box, and the final drive is by an underslung worm, 
the ratio of which is 7 to 1. Four-wheel braking is 
used The front axle, of heat-treated steel, is of I 
ection between the springs and oval beyond. The 
rear axle is a chrome-nickel weldless steel stamping, 


principle, but without the high internal friction which 
nullified the efforts of earlier experimenters with this 
type of mechanism. Michell’s engine owes its practica- 
bility to the principle applied in his thrust block, 
end its comparatively light friction is due to the pads 
which enable heavy loads to be carried on a small area. 

The extreme of an eight-cylinder 
engine of this type is due to the arrangement of the 
cylinders in pairs, horizontally opposed, and parallel 
with the main driven shaft, about which they are 
grouped symmetrically. Such an arrangement cannot 
fail to commend itself to consideration, particularly 
to aircraft designers ; for the area normal to the direc- 


compactness 


Thus, the pump can be used for filling, from storage, 
another vehicle not equipped with a pump, or the 
pump-equipped vehicle can haul one or more tank 
trailers which not have pumping 
sets. 

A positive priming device, comprising a special 
compartment inside the container, makes it possible 
for the pump to be run dry, and ensures that the 
suction pipe line is fully primed before pumping is 
begun. Only two valves are employed in the pump 
and the drive from the clutch shaft can be 


need separate 


system ; 


engaged without stopping the engine when the vehicle 
is brought to rest. 


A safety device on the manhole 








f1G. 15 MICHELL CRANKLESS ENGINE--CRANKLESS ENGINES LTD. 


tion of need be little than the surface 


of four cylinder heads in the case of an eight-cylinder 


rhotion more 
the engine exhibited at 
Bore, 3-3lin.; 

The R.A.C. 


engine. The dimensions of 
Olympia in sectionalised form are : 
stroke, 3-5lin. ; and capacity, 3968 c¢.cm 
rating is 35.1 horse-power. 

The simple harmonic motion of the engine enables 
the designer to obtain a practically perfect balance 
between the mass of the swash plate and the masses 
of the Secondary forces and 
torques, 
the crank and connecting-rod engines, 
The principles of this crankless petrol engine are also 


reciprocating parts 
such as introduce complicated problems in 


are eliminated. 
epplicable to compressors and steam engines. 


An INTERESTING O1L TANKER. 


A novel pumping unit, in respect of which patents 
have been applied for, and a device for preventing 
solidification of the oil transported, are the features of 














FIG. 14 -THIRTY-SEATER SALOON COACH -MAUDSLAY 


vith the centre bored out to accommodate the 
worm and differential gear casing. A similar chassis, 
the main frame members of which are 5in. by 3in. 
girders, is equipped with a 24/60 horse-power engine, 
end is designed to carry a 22-seater open coach body. 
THE CRANKLESS ENGINE. 

rhe accompanying engraving—Fig. 15—shows a 
Michell crankless engine instelled in a chassis of 
orthodox type, and will convey an idea of the economy 
im space which is possible with these ingenious power 
units. The crankless engine—Crankless Engines Ltd., 


20, Grosvenor Gardens operates on the swash-plate 


outstanding interest in the fuel oil wagon, illustrated 
in Fig. 13. Petrol-driven, this vehicle, which is built 
by Karrier Motors, Ltd., embodies features such as 
are more generally apparent in steam wagons for oil 
transport. The container has a capacity of 1200 
gallons, and can be filled from above, or emptied from 
below, by gravity. Conversely, it can be filled from a 
lower level, and the fuel can be discharged to a higher 
level, by means of a self-contained pumping unit. 
Furthermore, the pump, which driven from the 
clutch shaft of the vehicle, can be used for transferring 
oil between two independent containers, and not only 


Is 


| pistons, are bore 3{in., 





cover prevents involuntary closing of the latter whik 
pumping is in progress 
The tank contains a 
temperature of the oil 
A hand-operated two-way valve diverts the exhaust 


the 
the driver’s control. 


hie ating coil, whereby 


is under 
gases from the engine through this coil, thereby en 
suring that such oils as are liable to solidify in cold 
weather shall be maintained in a condition for pump- 
ing. This heating arrangement that it 
can be coupled to any trailers which may be drawn 


is so laid out 


by the vehicle. 


AN ACCESSIBLE CAM SHAF’ 

Angle steel trusses carried below the longitudinal 
steel channels are a characteristic feature in the fran 
construction of two Halley passenger chassis. The 
smaller model, known as the Talisman,” and 


designed for twenty-seater omnibuses or small coaches, 
has a wheel of 14it and a frame level 
2ft. 4}in. above the ground. The valve-operating 
mechanism, including the cam shaft—running 
oil bath—and tappets, and also a skew gear drive to 
the oil pump, are all accessible for inspection by remov 
The engine and four-speed 


base 3in. 


im an 


ing one side cover plate. 
gear box, the latter with central control, form one 
unit. Rubber is used in the engine mounting. The 
dimensions of the four-cylinder engine, which has a 
three-bearing crank shaft and aluminium alloy 
stroke Sin. The final drive is 
by overhead worm. 

A central brake drum, carried on an intermediate 


shaft and bearings between the propeller and cardan 


shafts, can be removed bodily from the chassis by 
unscrewing four nuts. ‘External 
on this drum are operated by a foot pedal, which 
also actuates one pair of compensated brake shoes in 
each rear wheel drum. Another pair is actuated by 
hand lever. A six-cylinder chassis, also with trussed 
frame and known as the “ Ivanhoe,”’ is exhibited. 


contracting shoes 


LEYLAND “ LEVIATHAN OMNIBUS. 


Five new chassis, the largest of which is designed 
for 52-seater omnibuses of the type illustrated in 
Fig. 16, are being standardised by Leyland Motors, 
Ltd. Similar engine and chassis features pertain to 
all five, any differences being mainly in dimensions ; 
the largest chassis, however, known as the “ Levia 
than,”’ and rated at 40 horse-power (R.A.C.) ha a 
cone clutch, instead of the single-disc type used on 
the other models. A moderately low frame level has 
been obtained, partly by arched longitudinal mem 


bers above the rear axle—although’ not to such a 
pronounced degree as in some vehicles—and partly 
by a compact arrangement of that axle: the latter 


embodies two gear reductions, the first through spiral 
bevel, and the second through double helical gears 
An outstanding feature, providing accessibility, is 


to or from that carried on the chassis under review. | the fitting of all engine auxiliaries on the near side, 
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be readily effected. The 
accessible for 


so that adjustments may 
four-speed gear-box, too, is readily 
inspection ; the near side of the casing is detachable, 
and at once exposes the gear shafts, which are arranged 
one above another. The side plate need not be re- 
moved for lubrication purposes, as a large filler, with 
spring cap, is fitted to the top of the gear-box. The 
reverse gear is at rest when not in use. A tire pump 
can be driven from the gear-box if required. 

The four cylinders are cast in pairs. The use of 


operations have already shown that upwards of 10,000,000 
tons of coal are likely to be available by open cut mining 
methods in areas aggregating about 60 square miles in 
the Latrob» Valley and 10 square miles in the Alberton 
district. The total brown coal reserves of Victoria, in 
cluding coal too deep for open cutting, probably exceeds 
30,000,000 tons, several bores situated many miles from 
each other having penetrated seams aggregating in the 
individual bores from 400ft. to nearly SOOft. in thickness. 
The deposit at Morwell was opened up by the Mines 
Department of the State of Victoria in 1916, in order to 




















FIG. 16--FIFTY-TWO SEATER OMNIBUS LEYLAND 


valve caps has been obviated by providing facilities 
for the cylinder heads to be readily detached without 
gaskets. Long tubular tappets, with 

ends, 


damaging the 
hardened steel 
rockers from a cam shaft situated in the crank case. 
Che three-bearing crank shaft is drilled for lubrication 


operate the overhead valve 


purposes, 








Electrically-Operated 
Excavator. 
No. I 


A Large 


CHIEFLY on account of the exacting nature of the work 
and the great fluctuations in the load the electrical opera 
tion of excavators presents rather peculiar problems, all 
of which, however, have been satisfactorily solved. Co 
operation between the excavator builders and electrical 
engineers has resulted in the removal of all the original 
difficulties. 

Electrically-operated navvies are rapidly gaining favour 
for surface mining operations in many parts of the world, 
for when electricity is available the cost and difficulties 
of handling coal and feed water in quarries and pits are 
required 





completely removed, whilst, as power is only 


dut lomae work, the cost 


ing the time the navvy is actually 





FIG. 1--FOUR- WHEELED BOGIE 


of the electricity used is generally found to be appreciably 
less than that of the coal consumed on a steam navvy. More 
over, as an electrically operated machine does not call 
for the services of a fireman, labour charges are reduced, 
because all modern electric navvies are designed for one- 
man operation. Even the bucket latch on the larger 
mnachines is tripped electrically. 

Che large electrically operated machine, which forms 
the subject of the present articles, was constructed by 
Ruston and Hornsby, of Lincoln, in conjunction with the 
British Thomson-Houston Company, and has been put 


into operation in Australia, where it is being used for open 
ut mining of the extensive coal deposits at Morwell, in the 
Valley, about 80 miles from Melbourne. 


Latrobe Boring 





relieve the then acute position of the Melbourne coal supply, 
which was attributable, in a large measure, to labour 
troubles in the coal mines of New South Wales. Since then 
steps have been taken to exploit this field for supplying 
electric power on a large scale to Melbourne and other 
cities and towns in Victoria, and to obtain fuel for indus- 
trial and domestic purposes in and around Melbourne. 
In 1919 the State Electricity Commission ef Victoria was 
constituted by the Government for carrying out the per- 
manent economic utilisation of brown coal deposits on a 
large scale. The Morwell power station, which is now 
approaching completion, wili utilise the raw brown coal as 
fuel in water-tube boilers; the total capacity of the station 
being 68,000 kilowatts. For transmission to Melbourne 
and other cities the pressure will be raised from 11,000 








ture. 
calorific value of about 9300 B.Th.U. per pound, and +h 
gross calorific value of dry coal containing about 3 pe, 
cent. ash is about 11,000 B.Th.U. per pound. Ti, 
briquettes are L0in. long, and are indented so that t}.\ 
may easily be broken into two pieces for domesti 
and into four pieces for industrial use. The demand jn :j, 
mine at the present time is some 3000 tons of coal jy.) 
day, and the lay out of the whole of the Commissi 
scheme provides for large increases in the output froin 
the mine, the power station and the briquetting facto: 

A general view of the large electrically driven excay(o, 
is given in Fig.3, and the leading particulars can be gather od 
from the following table, which relates to the drawiny jy, 


the right-hand corner of Fig. 2. 


Briquettes with 12 per ceut. moisture have a i+ 


Jib at Jibat Ji 
tideg. | 50deg. 55 dey 
ft. in. | ft. in. ft 
A Maximum dumping radius 98 0 95 6 
B Minimum dumping radius 70 0 67 O 64 
C Maximum dumping height --| 59 0©/|65 6 71 ¢ 
D Minimum dumping height at 
minimum dumping radius 29 3 31 6 33 3 
EK Maximum height of cut .. 74 0 81 0 B88 
* Maximum radius of cut .. 104 0 LOL O oR 46 
G Level floor radius : 61 6 S58 G6 Sa ¢ 
Minimum dumping height 19 6 21 6 23 6 


* Slope of bucket 52 deg. from horizontal. 


The length of jib is 90ft. and the bucket capa 
10 cubic yards. Notwithstanding the large size and h« 
weight of the machine, 418 tons in working order, all | 
levers are grouped so that ‘hey can be operated by orn 
man, and as air brakes are fitted to all the motions ‘ 
manipulation is remarkably easy and smooth. A complet 
cycle of operations includes digging, slewing, discharyiny 
slewing back, and lowering the bucket for the next t 
and can be performed in from 45 to 55 seco 
Allowing for ordinary conditions, the machine will diy 
300 to 380 cubic yards of coal per hour measured in plac 
and, if necessary, it can deposit it at a maximum distar 
of 96ft. from the axis of rotation, or 145ft. from wher 
was excavated. 

The bucket is first lowered to the ground under 
control of the motors and an air-operated brake. It 
then hoisted by means of the hoisting motors, whilst 
the same time it is fed into the material by the racking 
motor and gearing situated on the jib. When the bucket 
is full the superstructure ix slewed and, if necessary, t 
bucket is lowered until it is over the receiving hopper 
The discharging door is then opened by means of a trippir 
motor and the excavated coal is discharged into the hop; 


for loading into wagons underneath. 

The excavator is provided, in addition, with powe: 
operated travelling and derricking gear, the former commu 
into use when it is required to move closer to the fa 
after all the material within reach has been excavat: 
while the latter is for adjusting the radius of the jib or f 
hoisting and lowering during erection or repairs. 

From the clevation of the machine shown in Fig. 4 t} 
scheme adopted for the hoisting and derricking ropes ca: 
be followed. A double “A” frame supporting the rop 
sheaves over which the ropes pass is constructed of mild 
steel channels suitably braced, and is pivoted at the foot 
to the revolving frame It is supported at the back b 
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FIG. 2- ARRANGEMENT OF 


to 132,000 volts, but the local supply to Yallourn and 
Morwell will be given at « pressure of 6600 volts. 

The electrically operated excavator under consideration 
works on the face of an open cut, 75ft. high, and the coal 
is delivered to a travelling hopper, from which it is auto- 
matically loaded into trucks for conveyance by rope haul- 
age to the screening plant. As the coal in this district 
has 45 per cent. to 65 per cent. of moisture and under 
3 per cent. of ash on a dry basis, a briquetting factory has 
been established to provide a more durable and higher 
calorific value fuel than the raw coal itself; the net 
calorific value being about 4800 B.Th.U. with 50 per cent. 
moisture, and about 3600 B.Th.U. with 60 per cent. mois- 








Swain Sc 


FOUR-WHEELED BOGIE 


braced channel ties provided with pin joints which enabl: 
the whole structure to be lowered with ease. The jib | 
a steel structure of rectangular section built up of plate 
and angles; its design being well shown in Fig. 3. With 
a view to shipment it was built in three sections, the 
length being 90ft. between centres measured from the 
axis of the jib foot to the axis of the main hoisting sheave 
The pulleys at the jib head are of cast steel with 
machined rope grooves and are fitted with bronze bushes 
The whole machine is carried on a bottom frame built 
up of structural steel of the form illustrated in Fig. 4. 
In plan the frame is square and it runs on four-wheleed 
bogies and measures 30ft. between the bogie centres. To 
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accommodate any unevenness of the ground an equalising 
beam in the form of a box girder is provided below the 
bottom frame at one end. Two of the bogies are attached 
to the ends of this beam and the bottom frame is sup- 
ported on a bearing at the centre of the beam, a three- 
point support being thereby obtained. When the machine 
is excavating it is necessary to throw the equalising beam 
out of action by means of hand-operated screw jacks, one 
of which is provided at each end of the beam, as shown 
in Fig. 1. 

The design of the bogies is shown in the drawings in 
Fig. 2, from which it will be gathered that the loed from 
the bottom frame or the equalising beam is transmitted 
through a spherical seating to a lever and thence to two 
bearings on one axle and one bearing on thé other axle. 
This arrangement also constitutes a three-point suspension 
and serves to transmit the load equally to all the wheels, 
which are of the double flange type, measuring 2ft. 5}in. 
in diameter on the treads. The distance between the 
centres of each pair of running rails is 3ft. 54in. and that 
between the centres of the axles 3ft. ll}in. It will be 
noted that the axles are tied together at the inner ends by 
a pair of steel rods. The pedestals which transmit the 
load from the bottom frame directly on to the bogies are 
each stayed by two racking struts, and similar struts with 
pin-jointed connections are used to secure the ends of the 
equalising beam, the struts being shown in Figs. 3 and 4. 

For travelling the machine, power is transmitted from 
the hoisting motors through bevel gearing to a vertical 
shaft passing through the centre of the bottom frame 
and driving two horizontal shafts as shown in Fig. 4. 
The outer ends of these shafts carry sprocket wheels on 
which link chains run, and they are connected to sprocket 
wheels on a lay shaft on each of the bogies, while a pinion 
on each end of the lay shaft gears with a spur wheel keyed 
toeach axle. The arrangement of the gearing on the bogies 
is shown at a and b in Fig. 2, and it will be noted that all 
the sixteen wheels on which the machine is supported are 
driving wheels. The bogies are capable of swivelling on 
the spherical seatings mentioned above, so that a change 
in direction of travel of the machine can be effected by 
slewing the track. The power available is sufficient to 
propel the machine up a gradient of 1 in 10, and the 
normal speed of travelling on the level is .875 miles per 
hour 

The revolving frame upon which the whole of the 
machinery is mounted and to which the jib is hinged is 
composed of steel and consists of four longitudinal mem- 
bers connected by cross girders and separators. [It is 
supported, as shown in Fig. 4, on double-flanged rollers 
running between two rails bent to form a circular track 
30ft. in diameter. One of the rails is fixed to the bottom 
framing and the other to the revolving frame. From Fig. 4 
it will be perceived that an electric motor generator set 
is mounted transversely at the rear end of the revolving 
frame ; the function of this converting set being to convert 
the 50-cycle alternating current supply at 6600 volts 
three-phase into low-tension direct current, whilst at the 
same time providing separate generator field control in 
accordance with the Ward-Leonard system for each of 
the three motions of the navvy. Space for stowing 58 tons 
of pig iron or other ballast is provided beneath the con- 
verting set. 








Letters to the Editor. 


not hold ourselves responsible for the opinions of dur 
correspondents. ) 


(We do 


HEATLESS COMBUSTION. 
Srr,—You have raised the question of heatless combustion 
at constant volume in the sense that at some higher tempera- 
ture the combustion may become neutral or even endothermic. 
To throw light on this problem, I put the question, What is the 
heat quantity evolved by combustion at various temperatures ? 
To answer that I used the term “internal energy.” It is a well- 
known fact, for instance, that the internal energy of a mixture 
of 1 kg.mol of H, and § kg.mol of O, is greater than the internal 
energy of 1 kg.mol of H,O by about 68,000 calories, assuming 
the temperature of the mixture and the products of combustion 
to be the same. The figure 68,000 is not quite correct, but for 
my argument I do not require any such correct figure. It means 
that the internal energy of the mixture is greater by the amount 
equal to the heat which appears as the result of oxidation—see, 
for M. Planck’s treatise on thermodynamics, 1903, 
page 68, paragraph 94. This particular heat is, in my opinion, 
constant and forms part of the constants K,, and K,, in the 
equations given in my letter of October 13th and published in 
your issue of October 23rd. Should the combustion be com- 
plete, the particular amount of heat to which I referred would 
be zero in the constant K,.. 

The internal energies of the mixture U,, and of the products 
of combustion U, are taken at thé same temperature, as is clear 
from my various equations for the following reason :— 

Assume a combustible mixture at a temperature ¢, burn it 
without any heat loss or supply and without any variation in 
volume ; then extract from the products of combustion heat 
until the original temperature ¢t of the combustible mixture is 
reached without any variation in volume and without any other 
The heat so extracted Q is obviously represented 


instance, 


heat operation. 
by the equation 


Q= U, Up», 


the quantities U,, and U,, being internal energies at the tempera- 
ture t. This equation represents the well-known definition of 
calorific value at coristant volume and temperature ¢. 

With this explanation, I it will be seen that my 
equations are correct, and my conclusions hold good as given in 
iny letter of October 13th. 

Mr. Walker’s conception of the internal energy of a combustible 
mixture and products of combustion is undoubtedly erroneous 
That is at 


believe 


and contradictory to the generally accepted view 
U, Te 
is gre ater than U 


once clear if we analyse his equation Q 
According to Mr. Walker, U 
of the evolved heat which gives the temperature 


m because, 
apparently, 
increase of the combustion products. 

to ask now, Where did that heat come from ? Let 
Mr. Walker that U,, represents internal energy 
in the correct sense of the combustible mixture at the initial 


We have 


us asume with 


bustion at the combustion temperature. As this combustion 
takes place in a constant volume, and as thereis no heat loss and 
no addition of heat from any separate source, we have for this 
process the elementary simple equation U,, = U,, and not Mr. 
Walker's Q U, — U,, where Q is a positive quantity. This 
last equation obviously contradicts the law of conservation of 
energy. In order to avoid misunderstanding, I must point out 
that the U,, and U,, in my equations are meant to be taken at 
one and the same temperature, course, is not the 
case in the process Mr. Walker tried to represent by an equation. 

As I accept the law of conservation of energy and as Mr. 
Walker’s equation contradicts that law, I am unable to accept 
his equation. So far as I can see, the error is due to his con- 
ception of internal energy and this serious error leads to entirely 
untenable conclusions. 

Mr. Tookey’s letter in your issue of October 23rd appears to 
me of considerable interest, inasmuch as it indicates the non 
existence of heatless combustion in the mixtures he discusses. 
I presume that the calorific value of the various mixtures is 
referred to the same initial temperature. 

The heat evolved by combustion appears as power, heat in 
exhaust, and heat in water. The sum of the three quantities 
appears equal to the calorific value of the different mixtures 
at any rate, for richer mixtures——therefore I am unable to see 
any reason for the assumption of heatless combustion. The 
variation of the ratio of the three quantities with the mixture 
strength does not, to my mind, affect the question of combustion 
in the sense raised by you. 


which, of 


B. PochoBRApDsKyY. 


Erith, Kent, November 2nd. 


DRILLING AND RIVETING THREE-JOIST STANCHIONS. 

Srr,—It occasionally happens that an engineer, in designing 
structural steelwork, includes some feature that is extremely 
awkward for the works staff to accomplish. Probably no thought 
as to how the work will, or can, be made is given at the time. 
We all know that every engineering concern meets with problems 
from time to time, and ways and means must be devised to 
overcome them; but in structural designs it seldom happens 
that anything extraordinary crops out. 

A number of stout built-up stanchions, each consisting of one 
12in. and two 6in. R.S.J.'s, together with the customary gusseted 
base and cap, presented a problem in economical and symmetrical 
riveting to surmount. The sketch below shows how the 
R.S.J.'s were arranged, and how they were riveted together. 

The attachment was more in the nature of an experimental 
than a practical tool, although it was devised by a well-versed 
member of the works staff, but in practice it proved exceptionally 
efficient. Incidentally, it was again brought into service to 
rivet many snake bracings, also for some footbridge stringer 


/ ,) 


rc 








Riveting Machine ——# 


Hinge. 




















Ram 


co 


J R Stanchion 


Ss 


RIVETING ATTACHMENT 


“Tre Excincer’ Swan Sc. 


of a design peculiar to one railway company, in which a cranked 
hand snap was the only alternative method of clenching the 
rivets, 

The jaws were forged from 2}in. mild steel and hinged at the 
top centre. A leaf spring of ljin. by */,,in. brought the free jaw 
back to the stop after clenching a rivet. An old cupping tool 
was cut down to make a striker for the ram of the riveting 
machine. 

Before insertion, each rivet was iaid on the upper flange of 
the R.S.J. and slightly bent, then inserted as shown, and the 
head bedded to the taper of the flange, because these operations 
materially assisted in producing soundly formed rivets. Any 
rivet shank that did not point sufficiently high was levered up 
with a small bar before clenching. The fine clearances proved 
a little awkward to the men at first, but they later soon became 
accustomed to the tool, and, with a 10 per cent. increase in 
ruling prices, were able to earn the usual balance. 

In making the stanchions each 12in. joist was holed along the 
web, and used as a jig for holing its two complementary ones. 
Each 6in. joist had two tacking holes drilled at each end, and two 
midway, to which the 12in. By this means all risk 
of faulty registration was obviated. 

One may argue that a metal templet would have served as 
@ jig for holing the joists and produced the same result. Ad- 
mittedly so; but that system was passed over for two reasons, 
One reason was that three templets would have been necessary 
to accommodate the different overall lengths of the stanchions. 
The other reason was a more forceful one; the system adopted 
being much speedier. By being able to get more machines at 
work on the joists, the assemblers were constantly busy ; 
were thereby kept as low as possible. 

It may be readily understood that with a battery of rAdial 


was bolted. 


costs 





temperature and U,, the internal energy of the products of com- 





drilling is being done at the other; thus, given an interested 
foreman driller, little or no waiting occurs in the successive 
operations. 

November 2nd. H. A 
COMPOUND LOCOMOTIVES. 
Sin,—Replying to Mr. F. W. Brewer, with referenco to iny 
remarks in a previous letter on the “ stalling ” of one of the 


Midland type compounds, may I say that the weather condi 
were by no means unfavourable, the day being fine and no wing 
I attribute this particular failure solely to the fae 
hence the e) 


blowing ? 
that too much steam was given to the engine ; 
sive slipping. 

These engines should be driven in the same manner a 
single wheeler"; that is to say, the regulator should only |, 
slightly opened at starting, and the steam wire-drawn, the 
starting effort Che 


giving a steady, instead of an excessive, 
greatest tractive effort possible with these compounds is whe. 
boiler steam is admitted to the low-pressure cylinders, « 
starting and at low speeds. Mr. Brewer is surely wrong in sa 
that “if more power is needed the further opening of the regu 
cuts off the live steam to the low-pressure cylin lera an 1 the e: 
then works as a compound,”’ This certainly happens, but 
pound working is resorted to only when the great effor j 
starting and ” is accomplished, for t! . 
less power output is sufficient. 

Mr. Brewer has made a slip of the pen in se,7ing that the hovie 
wheel base of the 7ft. compounds is 6ft. Thin. This is 6ft. + 
It is the later 6ft. 9in. engines that have the longer wheel |), .o 
of 6ft. 7jin. It is interesting to learn that we may 
some three-cylinder compound 4-6-0 locomotives on the L.\I_s 
Although I much prefer the three-cylinder simple 120 dey 
engine—so extensively employed by Sir Vincent L. Raven anid 
later by Mr. H. N. Gresley —the new compounds will be inter 
ing additions to British locomotive practice. 

As regards the four big ra‘lways, it is worthy of note tha: 
two of them agree in the matter of express locomotive ty)» 
On the Southern Railway we have two-cylinder sinples, * K ing 
Arthur ” class; on the L.N.E.R. we have three-cylinder sin) le 
* Pacifics "’; on the Great Western have four cylinder 
simple “ Castles’; on the L.M.S. we have three cylinder « 
pounds. Truly, an interesting variety of locomotive types 

Cuas. W. Daunecery 


‘getting a move on 


soon ‘ 


we 


Birmingham, November 2nd. 








THE METROPOLITAN WATER BOARD REPORT. 


From the twenty-second annual report of the Metr 
politan Water Board, which deals with the year end «i 
March 31st last, and which has just been published, 
learn that, during the period under review, the Board 
supplied a total volume of 93,660.7 million gallons o 
water—representing 418.1 million tons—of which 92,892. | 
million gallons were supplied in the direct area of supp!) 
and 768.6 million gallons to other water authorities in 
bulk. The daily average supply furnished was 254 
million gallons in the direct area, and 2.10 million gall 
in bulk, making 256.60 million gallons in all. The daily 
average supply per head was 36.72 gallons, representing 
an increase of 0.56 gallon compared with the preceding 
year. The total estimated population supplied by th: 
Board at March 3lst, 1925, exclusive of bulk supplies 
was 6,959,340. Of this total 4,464,605, or 64 per ent 
reside in the area north of the Thamos, and 2,494,735, or 
36 per cent., south of the Thames. The number of services 
was 1,166,497 at March 3ist, 1925. 

The effective amount of stérage and subsidence reservoir 
capacity for unfiltered water possessed and in use by the 
Board at the end of the year was as follows : 


" 





No. Area in Capacity in mill 

acres 
Thames Valley 31 - 1026-5 5 
Lee Valley 17 955-0 > 
48 1,981-5 12.907 -0 


The average capacity per acre of water surface area for 
the whole of the Board’s reservoirs is 6.51 million gallons 
According to the supply of 1924-25, the number of days 
storage is 50.3 for the grand total supply (including bulk 
supplies). 

The Board has continued its efforts to 
and undue consumption of water. Leaky fittings, 
filled baths, taps left running in kitchens and elsewhere 
are prevalent forms of waste, entailing unnecessary pump 
ing and purification at a high cost. The public have been 
warned that any person wilfully or negligently causing or 
suffering any pipe to be so used or contrived so that the 
water supplied to him is or is likely to be wasted is for 
every such offence liable to a penalty not excseding £5. 
The following table shows at a glance the increases which 
have taken place under the Board in the active equipment 
of the waterworks since the transfer of the undertakings : 


At March 31st 
1925. 


prevent wast: 
ove 


Before June, 
1904 





*Storage reservoirs for unfiltered 


water ee ee 48 
Acreage : ; . 1,981 -°5 
Capacity in million gallons “7 12,907 -0 
Service reservoirs for filtered 

water 91 





Capacity in million n gations “5 3 

Filter beds .. “ae 

Acreage - 7 

Engines 

Horse-power - 

Miles of water pipes . . 

* The Queen Mary storage reservoir at Littleton, of 6750 
million gallons capacity with a water surface area of 723 acre 


is excluded from these figures. 








A PRIVATE Bill is to be promoted for the construction of 
& passenger tubé under the Tyne between North and South 
ields. Proposals of the Kearney High-speed Railway 
Company have been under onsideration by the Corpora 
tions for some time, but Mr. Kearney has now withdrawn 
these proposals, and intends to increase the capital oi 
the company to enable the undertaking to be carried on 








drilling machines parts can be assembled at one side whilst 





privately. The scheme will cost half a million. 























Nov. 6, 1925 


THE ENGINEER 














Railway Matters. 


Havine done duty at the British Empire Exhibition 
and in the railway centenary celebrations, Locomotion 
No. 1 has now been returned to its pedestal in Darlington 
Station. : 

\ cABLE from Copenhagen states that the eye expert of 
the Swedish Railway Board has succeeded in producing 
two signal colours——one for red and one for white—which 
ire said to be distinguishable with equal certainty by the 
-olour-blind and the non-colour-blind. 


From Portstewart Station, between Coleraine and 
Portrush, the Northern Counties Committee of the London, 
Midland and Scottish Railway has a single-line tramway, 
| mile 77 chains long, to the town. It is now to be aban- 


doned, and an omnibus service given instead. 


Ar the inquiry conducted by Lieut.-Colonel Mount into 
the collision of October 12th at Llandudno Station, the 
driver of the outgoing passenger train admitted that he 
was busy talking to the guard——it was a motor train 
and failed to see that the inner starting signal was against 
him. 

(ux Southern Railway announces that owing to the 
outside electrical supply not being yet available its elec- 
trifieation from Charing Cross and Cannon-street to 
Orpington and to Addiscombe will not be ready, as was 
intended, on December Ist. The contractors for the supply 
of the electrical power have been requested to make every 
effort to minimise the delay, so that the new services may 
be opened early in 1926. 

Wuen, in the ‘nineties, the Lancashire and Yorkshire 
and the London and North-Western companies jointly 
put three new steamers into the Fleetwood—Belfast 

rvice, they were the finest cross-Channel vessels owned 
by a British railway company. They and their successors 
are now, however, to be replaced by steamers of greater 
capacity and higher speed. The cattle lairage near the 
passenger station at Fleetwood is to be removed, and that 
will allow for further platform accommodation and 
a iditional passenzer lines. 


In a letter that appeared in The Times of October 28th 
the use of the privately owned wagon was said to be the 
rock-bottom cause of the railway companies’ difficulties. 
(hat correspondent and others who often have written 
in the same strain, overlook two important facts :—(1) 
Wagons that have carried coal cannot be used for general 
merchandise, and so must, whether railway or privately 
owned, return empty to the pit; (2) only, by having his 
own wagons can the colliery proprietor or coal factor 
ensure a sufficient supply of wagons at all times. 


Taree of the five new “ comb ™ escalators at Tottenham 
Court-road Underground Station were recently into 
service, and the dismantling of the eight lifts was com- 
menced. The space now occupied by the lifts will be used 
for the provision of a large booking hall. The scheme of 
improvements provides for the merging of the Hampstead 
and Central London stations into one large station. The 
number of passengers dealt with at the Tottenham Court- 
road stations in 1924 to 20,000,000, and the 
improvements will allow for an increase of 50 per cent. in 


put 


amounted 


the annual traffic. 

An apparently well-informed correspondent, in a con 
tribution to the Manchester of Tuesday last, 
anticipates the absorption of the lines in Cheshire, Salop 
and Herefordshire, jointly owned by the former London 
North-Western and Great Western companies, by 
Midland and Scottish—as successor to the 


Guardian 


and 


the London, 

London and North-Western—and the Great Western 
railways. The intention is said to be that the L.M.S. 
shall take over the Chester and Birkenhead and the 


Chester and Warrington railways, and that the Great 
Western shall absorb the Shrewsbury and Hereford, the 
Shrewsbury and Wellington, and the Shrewsbury and 
Welshpool railways. It is said that these changes will be 
made by the end of the year, but that, we would remark, 
cannot be done, except tentatively, as the Railways Act, 
1921, does not provide for lines jointly owned. Special 
legislation will therefore be necessary. The correspondent 
in question, however, makes no mention of another 
possible absorption in almost the same area. That is the 
Hereford, Hay and Brecon and the Swansea Vale branches 
of the former Midland Company. These are not only 
isolated f.om their parent company, but from each other, 
and it would be fitting that they should be taken over by 
the Great Western, especially as the London, Midland and 
Scottish Railway has direct access to Swansea by its own 
Central Wales line. 

AccorpiInG to the recently issued report of Colonel 
Sir John Pringle, the cause of the collision of June 14th 
between a light engine and a passenger train at Baker- 
street on the Metropolitan Railway hinged on the question 
whether a false “ clear ’’ signal was given to the former. 
‘he mon with the light engine—an electric locomotive 

maintained that the signal was in their favour, and that 
statement was corroborated by a man on the platform. 
\s the points were opened for the passenger train to cross 
the path taken by the electric locomotive, the signal 
should have been at “‘danger.’’ The interlocking was 
correct and there was no trace of, or cause for, any elec- 
trical irregularity, and Sir John has come to the conclu- 
sion that the signal was against the light engine. It was 
further assumed that it was the signal at “clear” for an 
outgoing passenger train that immediately preceded the 
light engine that was in the mind of the corroborating 
witness. The report made three recommendations :—(1) 
That after the direction of movement of light electric 
locomotives is changed, the motormen shall change their 
position so as to drive from the then leading end; (2) 
that as the overlap beyond the signal concerned in the 
accident is not sufficient for a speed exceeding 10 miles 
per hour, and as the overlap cannot be increased, a speed 
limit of 10 miles per hour be laid down ; (3) as the loco- 
motives are equipped with both the Westinghouse and 
vacuum brakes, and as the latter only is used when coupled 
to passenger stock, the Westinghouse trip for the auto- 
matic stop should be dispensed with, otherwise in the con- 
fusion that may arise the vacuum might be cut out instead 


Notes and Memoranda. 


THE new cement factory which Mr. W. L. Roberts has 
erected at Holborough, Kent, is said to have a capacity 
of 135,000 tons a year. 


Some idea as to the growth of road transport in the 
Manchester district may be gathered from some statistics 
just published. A census of vehicles crossing the Sankey 
canal bridge shows that the traffic has increased from 325 
tons a day in 1911 to 11,694 tons a day at the present time. 


As the result of successful experiments in the making 
of paper and paper products from waste straw, which have 
been conducted under the direction of the Alberta Govern- 
ment, efforts are now being made to interest capital in 
the proposal to establish manufacturing plants in the 
Province. A special report on the experiments has been 
made to the Premier. 


OUTSTANDING advances among the metals marked the 
mineral output records for Canada during the first half 
of 1925, states a preliminary report by the Dominion 
Bureau of Statistics, Ottawa, a copy of which has been 
received from the Canadian Government Trade Commis- 
sioner in London. Production of metals and non-metals 
reached a total value of 90,347,698 dollars, as compared 
with 84,307,385 dollars in the first half of 1924, an in- 
crease of 7.16 per cent.; metals and non-metals produced 
during the calendar year 1924 were valued at 174,202,537 
dollars ; production during the first half of 1925 showed a 
sum equal to 51.86 per cent. of this total. 


ANOTHER wireless record has been set up by Mr. Gerald 
Marcuse, of Caterham, in establishing two-way communica- 
tion with a station at Kohat on the North-Western Frontier 
of India, The station in India was using continuous wave 
telegraphy, but Mr. Maicuse was transmitting speech and 
gramophone records. The operator of the station at Kohat 
states that he has been regularly receiving speech from 
Mr. Marcuse and that he can receive his morse signals 
at any time. This two-way communication was effected 
on a wave length of 45 metres, Mr. Marcuse using Marconi 
Type T250 valves with 600 watts. This Marconi T250 
transmitting valve has been designed especially to handle 
up to 250 watts at very high frequencies, and by its aid a 
number of long-distance records have been established. 


THE introduction of steam at the bottom of vertical 
gas retorts results in an increase in the yields of gas, tar 
and ammonia, at the expense of the yield of coke, but 
although the number of therms of gas per ton of coal is 
increased the calorific value of the gas is lowered. The 
results of tests with a number of typical coals and varying 
amounts of steam have already been published. A report 
on the enrichment of coal gas by the injection of oil into 
the retorts during carbonisation shows that the calorific 
value of the gas can thereby be raised, and that by a suit- 
able combination of steaming and oil injection the yield 
of gas from a given retort setting can be increased by over 
15 per cent., and possibly, in favourable conditions, by 
as much as 25 per cent., while the calorific value of the gas 
remains constant. 


Srx vessels owned by the Companhia Nacional de Nave- 
gacao Costeira, of Rio de Janeiro, are to be equipped by 
the Marconi International Marine Communication Com- 
pany, Ltd., with wireless installations of the largest and 
most complete type supplied to ships. The installation 
for each ship will comprise a 14-kilowatt quenched spark 
transmitter, a 1}-kilowatt continuous wave valve trans- 
mitter, valve receivers for spark and continuous wave 
reception, Marconi wireless direction finder, and a Marconi 
broadcast receiver of the marine V4 type, which is designed 
especially for ships. Loud speakers operated by the broad- 
cast receiver are to be installed in the music room and in 
the smoking room of each ship. These ships will possess 
the most efficient and up-to-date wireless apparatus which 
research and experience have made it possible to produce. 
The transmitting installations will be capable of maintaining 
communication over very long distances, and will keep 
the ships in touch with coast wireless stations throughout 
their voyages. 

THE utilisation of bamboo in the manufacture of paper 
has, for some years past, been the subject of extensive 
investigation at the Indian Forest Research Institute at 
Dehra Dun. The great difficulty, according to the Chemical 
Trade Journal, experienced in the process has always been 
that of producing a cellulose free from the dark-coloured 
decomposition products arising from the soluble material 
obtained in the digestion of the bamboo. It now appears, 
however, that this difficulty has been largely surmounted 
by the elaboration of a process of “ fractional digestion,” 
in which a considerable bulk of soluble material is first 
removed by the use of dilute alkali. In addition to giving 
a purer cellulose this process offers the further advantage 
of effecting considerable economy in alkali. The more 
concentrated alkali solution is used only on a small bulk 
of material in the actual “lignin digestion *’ stage, which 
thus requires less time and a lower temperature than the 
process as usually conducted. The large-scale trials on 
the new process have proved so successful that the big 
paper mills of India are said to be already adopting it. 


A test which could be applied to steel ropes to show 
whether they are safe or not, and which would not require 
the cutting of a sample from the rope, would be of great 
value. For some time the United States Bureau of Stan- 
dards has been investigating the possibility of applying 
some form of magnetic test to wire rope to determine its 
condition, as faults in the rope affect its magnetic perme- 
abilitv. One of the causes of deterioration of rope is wear, 
and the Bureau has recently completed an investigation 
of the effect of wear on the magnetic properties and tensile 
strength of steel wire used in the manufacture of ropes. 
The Bureau found that wear increases the magnetic perme- 
ability for low magnetising force, and decreases it for 
higher values ; in other words, opposite readings are secured 
depending on the magnetising force employed. A load 
on the wire produces a similar effect, though it is much 
less in magnitude, and is probably caused by a redistribu- 
tion of the internal stress in the wire. This change in 
magnetic properties is accompanied by an increase in the 
tensile strength. The complete results of this investigation 
are given in Scientific Paper No. 510 of the Bureau of 





Miscellanea. 


THE polo ground at Roborough, Plymouth, is to be used 
as a landing ground for aeroplanes. 


Tue date for the op®ning of the next annual meetings 
of the Institution of Naval Architects will be Wednesday, 
March 24th, 1926. 


Work has been started on the conversion of the Mel- 
bourne cable tramway system to an electric service. The 
tramway was first opened in 1891. 


THE new tramway works and car depét at Edge-lane, 
Liverpool, which are to be built by Lambourne and Co., 
of Manchester, are to cost £44,400. 


THE output of the coal mines of Great Britain for the 
week which ended on October 10th was 4,685,300 tons, as 
compared with 5,155,300 tons for the corresponding week 
of last year. 

AT present, 750,000 units per annum are being sold for 
cooking purposes at Cardiff, and, according +o the Elec- 
trical Times, it is anticipated that by the end of the year 
consumption will be 1,000,000 units. 


THE two old Channel Island steamers, Vera and Alberta, 
of the Southern Railway, are to be replaced by two 
new vessels, similar to the Lorina, which was built by 
Denny's, of Dumbarton, soon after the war. 


Wrrsa generation of power at Slave Falls by the autumn 
of 1928 as their objective, engineers of the hydro-electric 
“ystem have undertaken a survey for a proposed develop- 
ment, involving an outlay of approximately 5,500,000 
dollars. 


A NEw system of street telephone instruments, twenty- 
eight in number, was put into operation in Dundee and 
Broughty Ferry on October Ist. These instruments have 
been provided for communicating with the fire and police 
stations. 


. 

Tue Canadian National authorities have completed the 
removal of the Parry Sound plant to James Bay Junction, 
where the new shops are practically completed. This 
point is at the junction of the railway from Depot Harbour 
and Parry Sound. 


Ir is said that the vice-president of the New York Trust 
Company has a plan to build an international bridge 
between Detroit and the Canadian border cities, which 
would have the longest span in the world. The cost 
put at 16,000,000 dollars. 


is 


NeEcoTIATIONS between the Montreal Harbour Com- 
missioners and contractors for the construction of the new 
South Shore bridge have been closed, and the final plans 
sanctioned and signed. The of the steel super 
structure is estimated in the vicinity of 6,954,000 dollars. 


cost 


A COMPANY with a large capital is to start the produc- 
tion at Stockholm of liquid carbonic acid and other com- 
pressed gases. All the preparatory work has been done, 
and the installation of machinery has been begun. Liquid 
carbonic acid was previously produced by only one factory 
in Sweden. 


Tue North Shore Power Company, a subsidiary of the 
Shawinigan Water and Power Company, is now completing 
the harnessing of some 20,000 horse-power at the Cheminee 
Falls on the Batiscan River, Quebec. This power will be 
available shortly, and is derived from waterfalls leased 
from the Government 


An area of land at Bunnerong Point, Botany Bay, has 
been selected as a site for the Sydney City Council's power 
house, which, it is estimated, will cost approximately 
£5,000,000. A tunnel about 1500ft. long will be driven 
under Bunnerong Point, so that the water from Yarra 
Bay may flow to the power house, ensuring a continuous 
supply of cold water for the condensers. 

THE construction of elevators at 132 country railway 
stations and terminal elevators at Williamstown and 
Geelong is recommended by the Parliamentary Board 
appointed by the Victorian Government to inquire into 
the handling of grain in bulk. The cost contemplated is 
£3,512,000. These country and terminal elevators, it 
proposed, shall have a total storage capacity of 17,445,000 
bushels, and be capable of handling a wheat crop of 
40,000,000 bushels. 


in 


Durinc the four months of April—July this year about 
76,000 tons of coal were exported from Holland to Western 
Germany, or at the annual! rate of 228,000 tons. In pre- 
war days the rate at which Dutch coal found its way into 
Germany was on an average 450,000 tons per annum. 
Negotiations are at present in progress between Holland 
and Germany for the conclusion a new commercial 
treaty under which special facilities are sought by Holland 
for her coal exports, and Germany is reported to be 
specially tractable on this point. 


Ix the process of underpinning Trinity Church, New 
York, a number of steel pipe piles have been driven to 
depths of some 74ft. Each pile was tested by applying 
a load before the weight of the wall was transferred per 
manently to the pile. Three sizes of tubing were used, 
12in. inside diameter and 15in. and 16in. outside diameter, 
all having a wall thickness of jin. The loads which the 
piles were specified to carry safely were 70 tons for the 
12in. piles and 90 and 100 tons for the LSin. and Iéin. 
piles respectively. The piles were so spaced, however, 
that the actual load per pile was from 10 to 15 tons less 
than these specified loads. In all, ninety-two piles were 
sunk. 

Aw Order in Council has been passed for the extension 
of the contract of the St. John Dry Dock and Shipbuilding 
Company, Ltd., providing for the dredging and filling 
necessary for the building of the wharves and warehouses 
for the first unit of four docks for the Canadian National 
Railway. The work was, according to Canada, com 

menced on October 5th. The first unit is only a small 
part of the scheme for the Courtenay Bay harbour, which, 
when completed, will have 12,500 lineal feet of docks, 
with wharves from 1500ft. to 2000ft. in length, capable of 
providing accommodation for twenty-five steamers of the 
type and size which usually visit this port. When com 

pleted, the new harbour in Courtenay Bay will have cost 








of the Westinghouse. 
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upwards of 30,000,000 dollars. 
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| The Training of Engineers. 

THE personal opinions of men who have attained 
eminence by years of devotion to their profession 
are not infrequently more instructive and illumina- 
ting than the views that they express from official 


chairs. Great offices almost invariably involve a 
| measure of restraint ; for the holder of them has 
jever to beware lest, in his public acts, he may 


saddle his office with sentiments that are his own, 
and are not necessarily held by those who share 
responsibility with him. It was for this reason that 


|Sir William Ellis, in the admirable presidential 
address which he delivered to the Institution of 
Civil Engineers on Tuesday last, was careful to 


say that the opinions that he holds upon the train- 
ing of engineers are purely personal. Yet, we 
venture to say, there are to-day more people who 
hold similar views than there were a score of years 
ago, and, heterodox as his beliefs may appear to 
some, there are many who are convinced of their 
substantial truth, and feel that the system 
education and training of engineers which has 
gradually grown up during the past twenty or 
thirty years, is failing to produce the class of men 
which our great industries need. It unfor- 
tunately, common knowledge that men of char- 
acter and personality are hard to find, 
it is difficult where many causes are at work to 
attribute the defect to any one in particular, there 
can, we are convinced, be no reasonable doubt that 
education and training must bear a large portion 
of the blame. 

Sir William Ellis, as his words upon this subject, 
which we repriné on another page, show, is still a 
firm believer in a sound literary and classical 
education. To that opinion we ourselves also 
adhere. The foundation of character is a liberal 
education. That kind of education was sacrificed 
years ago in the vain effort to replace what ap- 
peared to be valueless by something which ap- 
peared to be useful. We are beginning to see our 
mistake. The ‘ modern side ” proving 
capable of turning out the men that the world 
needs than the old “classical side.” The 
objective of the former is not attained because the 
formation of character not included in utili- 
tarian- education. We are, indeed, educating, 
but we are not cultivating ; that is the outstanding 
weakness of the existing system. 
removed is a question of extreme difficulty, but 
Sir William Ellis’s very novel suggestion that 
studentship of the Institution of Civil Engineers 
should he open to those who can show that they 


is, 


is less | 


IS 


any reference to scientific and technical education 
or training, shows that an industrial engineer of 





great experience sees that early devotion to utili- 


of | 


and whilst | 


How it is to be | 


have had a good general education and without | 





| tarian studies is not having the expected results. 
| No one, least of all Sir William, supposes for a 
|moment that the education which is given by the 
® | classical side of elementary and public schools will 
| be truitful if it comes to a sudden end when the 
| schoolboy joins the Institution, and begins tech- 
nical work in college, shop or field. It must be 
continued by his own efforts ; but a sound founda- 
tion is essential, and it could be given in schools 
Perhaps it is desirable to say that a classical educa- 
tion does not necessarily mean years of study of 
dead languages. Whilst some knowledge of Latin 
and Greek is very desirable, there is fortunately 
ample material for very liberal cultivation in living 
languages, and, we are proud to say, as much in 
our own tongue as in any other. But Sir William 
goes further even than wishing to admit boys 
as students of the Institution without any test of 
scientific knowledge. He would like to see them 
in the shops, for a time at least, immediately after 
they leave the public school. The reasons that he 


gives for that desire deserve every attention. It 
cannot be too often insisted that the engineer 


is made in the works and not in the college, and an 
early familiarity with the works, and not less with 
the workmen, is extremely valuable. There are 
| good reasons for believing that the old apprentice 
ship system under a good master was unequalled 
as a method of training, and we sympathise com- 
pletely with Sir William in his wish that it could 
be restored. Here we may mention remark 
which he interpolated into his address. He said 
that with all the young men whose cases he had to 
consider year by year—we presume in his office 
as a member of the Cambridge University Appoint- 
ments Board, as well as in his private capacity 

he found it ten times easier to place, as appren 


a 


tices in works, boys straight from school than 
young men who had spent several years at 
|a technical college, and who, we may assume, 
had reached an age of at least two or three 
and twenty. As he himself pointed out, that 
course is generally defeated by expediency, for 


it is much easier both for students and teachers if 
education is continuous from the elementary school 
to the technical college than if it is broken even by 
a year of workshop training. Yet it must be 
|remembered that our object is ever to turn out the 
| right type of man, and we must not give too much 





| consideration, either to the convenience of the 
|ecollege or the convenience of the student, if they 
are inimical to that object. The Scottish plan 

the “thick sandwich “—has, as we know, very 


desirable features, and even at the risk of provoking 
a revolution in our educational system, such 
method must be adopted if industry holds it to be 
needful. 

It is impossible in face of the remarks that are 
nowadays made so frequently by eminent em- 
ployers not to feel that something is lacking in our 
present system of educating and training engineers. 
Only a few weeks ago Sir Felix Pole said “ every- 
| one who occupied the post of general manager of a 
railway was constantly looking around for good 
men, and experiencing a difficulty in finding them 
He believed there were plenty of good men in the 
railway service, but that in recent years there had 
| been less individual initiative than in the past 
We have spoken to many employers on this 
| question and find that the greater number of them 
make the same complaint. It a very 
indictment of our present methods, for we are all 
agreed that it is but of little profit to turn out good 
scientists and good technicians if we do not turn 
out Men as well. We know that the conditions are 
very different from what they were in years past. 
It is impossible for any man to slog his way up 
by sheer grit, as Stephenson or Westinghouse or 
some men still living did. Greater knowledge 
required, but it is a deplorable thing if in exchange 
for that knowledge our young engineers have 
|to surrender those qualities of personal initiative 
| which in the past led men to surprising successes 
| We cannot leave things as they are; we cannot 
have it said with increasing frequency that men of 
|character become yearly more difficult to find 
| Since we will not admit that the British race 
different from what it was, we must turn our atten 
tion to our method of cultivating engineers and 
endeavour to find some means of improving it 


some 


is severe 


Is 


In 


| The Future of Low-Temperature Carbonisation. 
| So much has been written and said recently 
| regarding the virtues of low-temperature carbonisa- 
}tion as a means of economising our raw coal 
resources that it will surprise and possibly dis- 
concert many people to learn that the Fuel Research 
Board still expresses itself with extreme caution 
'on the subject in the general report on its work 
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which it has just &sued. ‘To put the matter briefly, 
the Board declines to commit itself to a definite 
opinion on the practicability of any process of low- 
temperature carbonisation, and even goes so far 
as to raise doubts that a low-temperature carbonisa- 
tion industry could ever be established on a national 
basis, however successful any local installation 
might be. In order to remove a possible ground of 
misapprehension it is perhaps desirable to state 
that the objects in view when the Fuel Research 
Board was established in the early days of 1917 did 
not specifically include the exploitation and deve- 
lopment of low-temperature carbonisation. It 
was charged with the duty of attempting to devise 
means of satisfying the growing demand for cheaper 
electrical energy, for home supplies of fuel oil and 
motor spirit and for a smokeless domestic fuel. 
The greater part of the coal consumed in Great 
Britain is burned in the natural state in which it 
comes from the mines. The only solution that 
would satisfy simultaneously the problems laid 
before the Board was the replacement of a large 
proportion of the raw coal burned in boilers, fur- 
naces, and domestic fires by fuels manufactured 
from raw coal by submitting it to a process of 
distillation. The improvement of high-tempera- 
ture distillation processes is thus as much within 
the ambit of the Board’s work as the development 
of low-temperature processes. The fact must not 
be lost sight of that the very large amount of work 
on low-temperature distillation done by the Board 
at the Greenwich station and elsewhere is only inci- 
dental to the solution of a larger problem, and that 
it cannot be correctly judged if the extensive and 
important investigations simultaneously conducted 
on high-temperature distillation are ignored. The 
doubts and hesitation expressed by the Board as 
regards the low-temperature process may perhaps 
be traced to the fact that the terms of its charge 
have compelled it to adopt a wide and judicial 
outlook on the whole problem of the effective 
utilisation of raw coal rather than confine its atten- 
tion to what is but one of several possible routes 
to a solution. Nevertheless, we feel that the 
Board's opinions on the subject of low-temperature 
carbonisation are such as to demand the critical 
attention of all who, technically or sociologically, 
are interested in the nation’s fuel resources. 

In June, 1924, there was a certain amount of 
Government interference with the work of the 
Board. It was in fact ordered to expedite as much 
as was economically practicable the investigation 
of low-temperature carbonisation. In that con- 
nection it was specifically instructed to take a 
most unusual action for a Government department, 
namely, to be prepared on request and at the public 
expense, to test any promising plant or process 
for the low-temperature carbonisation of coal 
devised or advanced by private parties. Two 
such tests have so far been made, namely, of 
the “ Parker” plant installed at the Barnsley 
works of Low Temperature Carbonisation, Ltd.— 
described in our issue of October 28th, 1921—and 
of the plant erected by Midland Coal Products, 
Ltd., near Nottingham. In the first-named instance 
Dr. Lander, the director of fuel research, reported 
that the products obtained were satisfactory in 
quantity and quality, and on the average were 
slightly superior to the yields obtained from similar 
coal at the Greenwich station. In the second case 
the yield of solid fuel was reported to be low and 
that of gas high. The general conclusion arrived 
at was that the process involved in the Nottingham 
plant was not correctly to be classified as one of 
low-temperature carbonisation, and that its com- 
mercial success would depend upon the existence of 
a market for the low-grade gas which it produced. 
The fact that these two tests have been made 
definitely removes any grounds that may have 
existed for suggesting that the Board’s attitude 
towards low-temperature carbonisation is based on 
experiments conducted solely with the equipment 
of the Greenwich station, equipment which has 
purposely been designed on lines avoiding duplica- 
tion with those adopted by private firms and indi- 
viduals actively investigating the problem. With 
all the experience and increased knowledge which 
it has gained inside and outside its own station 
the Board is still unable finally to decide whether 
it will be possible to establish on sound lines a 
nation-wide low-temperature carbonisation 
industry. The treatment of tens of millions of 
tons of raw coal per year in plants scattered all 
over the country raises problems which are not 
present, of necessity, in the case of isolated plants 
in selected districts. The second-named plants may 
be able to obtain the coal required at a cheap rate 
by reason of the fact that it is not of a quality in 
great demand and may be able to dispose of the 


products at relatively high prices. The tars obtained 
from low-temperature processes have properties 
which are of especial value in certain applications, 
and ean therefore command a good price so long 
as they are not produced in excessive quantities. 
Such plants, it is quite obvious, may in these cir- 
cumstances be operated with satisfactory results 
technically and commercially. But if the industry 
were established on a national basis the position, 
so the Board suggests, would be quite different. 
If it were developed until it was capable of absorb- 
ing a large proportion of the coal now used in the 
raw state for domestic purposes the price of the 
coal to be carbonised would, it is argued, rise, of 
necessity, to a level approaching that of ordinary 
household coal. Again, the total amount of tar 
produced would far exceed the demand, and as a 
consequence the price obtained would fall to a level 
determined by the price of imported fuel oil and 
motor spirit. A possible saving factor in this con- 
nection is noted, namely, the discovery in the tar 
of some as yet unknown valuable constituent; 
but of such a problematical and fortunate event 
there is, we take it, no immediate great likelihood. 


The Board’s cautious attitude towards low- 
temperature carbonisation is, it would appear, 
dictated almost wholly by commercial considera- 
tions. On the technical side there seems now to be 
practically no doubt that the process can be carried 
out quite satisfactorily. Whether or not the 
Board’s forecast of the commercial factors that 
would affect the process when established on a 
national scale is correct is, we think, a subject for 
debate by others besides fuel technologists. Even 
though it be correct, it is by no means obvious that 
the incidence of these factors would render the 
process unprofitable. For instance, the fact that 
the raw coal to be carbonised would rise in price 
to the level of ordinary household coal can be offset 
by the practical certainty that the public would be 
willing to pay an equal, even a somewhat higher, 
figure for the manufactured fuel resulting from the 
process. If all that has been said in favour of low- 
temperature coke is correct, the public would even 
then be a gainer, not only by virtue of having a 
smokeless fuel, but because such fuel, as Dr. 
Fishenden has shown, would, weight for weight, 
yield an increased amount of radiant heat in spite 
of its reduced calorific value. The anticipated rise 
in the cost of the raw material to a high figure is 
therefore by itself no criterion whereby to judge 
the future of low-temperature carbonisation. Nor 
is the anticipated fall in the price that would be 
realised for the tar and the products extractable 
from it, for insufficient is as yet known regarding 
the operating costs of the process to enable us to 
estimate, even in a rough way, what price would 
have to be realised by the sale of the tar, &c., to 
effect a profit. That price might, for all that is 
known at present, be such as to defy the competition 
of imported fuel oil and motor spirit. Even though 
it were such as to give the imported material an 
equal chance on our markets, one of the objects to 
achieve which the Board was established would 
be definitely realised, namely, “ the satisfaction 
of the demand for home supplies of fuel oil for the 
Navy and of motor spirit for the transport and air 
services.” There is yet another aspect of the ques- 
tion to which the Board makes no reference in its 
report. The low-temperature carbonisation pro- 
cess is adaptable to the use of poor-grade slack 
coal. There are many mines in the country which 
are now closed, but which are capable of producing 
large quantities of such material, and there are 
others which would take on a fresh lease of pros- 
perity were they afforded an opportunity of dis- 
posing of their slack at the bare cost of production. 
The profitable revival of such disused or moribund 
mines by their development as sources of supply for 
the low-temperature carbonisation industry would 
undoubtedly be to the nation’s all-round advan- 
tage and would solve more than one of the problems 
with which the coalowners and the miners—and 
the nation in partnership with them—are now 
faced. From all points of view we are forced to 
regard the Fuel Research Board’s attitude to- 
wards low-temperature carbonisation, as expressed 
in its latest general report, as an unduly cautious 
and unnecessarily pessimistic outlook upon a 
highly promising technical development in the 
field of national fuel economy. Were that out- 
look widely adopted it would be idle and 
foolish to seek to develop low-temperature car- 
bonisation any further. That is a result which we 
feel sure the Board itself does not desire to 
encourage, and for this reason we would suggest 
that it ought at once to take steps towards the 
relief of the depression its latest views must create 








in the minds of many. 
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PRESIDENTIAL ADDRESS BY SIR WILLIAM Henry 
ELLIS, G.B.E., D.Eng.* 


Sree, WorkKsS ENGINEERING. 


AFTER a varied apprenticeship in Leeds, coupled 
with considerable experience in this country and 
abroad in erecting plant, | was entrusted with the 
installation of one of the very early plants for hy«rau- 
lie forging, an industry which appeared to me likely 
to develop, as it introduced into steel works a class 
of engineering of an entirely novel description ; and 
I was offered, and accepted, an engagement in one of 
the large steel works taking up this type of work 

In those early days, opportunities for technical 
training for engineers were very limited, and in the 
various steel works engineering was in the hands of 
good practical men who could only with difficulty 
move with the times, owing to their lack of knowledge 
of the technical side of engineering. The new pro 
blems caused by the more scientific development of 
engineering presented difficulties to the works engi- 
neer of those days. There was therefore a reat 
opportunity for young engineers, who could combine 
a measure of technical training with practical, to 
take positions in steel works and share in the work of 
changing the character of engineering by introducing 
more modern machinery. 

The introduction of much higher steam pressures in 
steel works, with water-tube boilers, and the advent 
of electricity, have been the two factors of the greatest 
help to steel works engineers. The comparison with 
modern practice of the old method of driving cranes 
or machinery from boilers of 50 lb. per square inch 
pressure, with long steam mains to engines in the 
different departments, each, in turn, driving long lines 
of shafting from which the machines were belt driven, 
is indeed interesting ; and I hesitate to attempt to 
set out the economic saving resulting therefrom. | 
have to thank my colleague, Mr. Maurice E. Unwin, 
M. Inst. C.E.—a kinsman of our honoured member, 
Dr. Unwin—-for preparing for me some comparative 
figures. I have compared what was common practice 
forty years ago with reasonably efficient modern 
practice, and the result will no doubt appear grotesque 
to many of our members who have been brought up 
on our more enlightened methods. The comparison 
is, I believe, a fair one, and does not at all exaggerate 
the economy that modern engineering methods have 
brought into steel works. Fig. | illustrates graphically 
the changed conditions, due to the adoption of ele« 
tric driving, to which I have referred. In the three 
examples shown, the total height of the column in 
each case represents the quantity of coal consumed to 
produce equal quantities of useful work, represented 
by the shaded area at the top of each column. | 
have assumed a calorific value of 13,000 B.Th.U. per 
pound of coal, which is a fair figure for Yorkshire coal, 
but is somewhat higher than the average quality 
used in power stations throughout the country. 
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Improved efficiency due to adoption of electric driving in a lary 
machine shop. The coal consumed includes all loases in gen 
tion and transmission up to the driving shafts of the machines» 


Examples A and B show actual results obtained in 
the case of a large machine shop thirty years age. 
and at the present time. 

In A, with low-pressure boilers, Jong steam mains 
and line shafts, and inefficient prime movers, the 
energy available for useful work was only 1-5 pe! 
cent. of the total energy in the coal consumed. In B, 
with a modern central power station of moderat« 
size, electric transmission, and motor drives for indi 
vidual machines, the useful energy obtained ha- 
risen to 10-43 per cent. In example C it is assumed 
that the power is derived from one of the latest anc 
most efficient super-power stations in this country. 





Condensed, 


* November 3rd, 1925 
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giving, according to the Commissioners’ returns, an 
overall thermal efficiency of 20-33 per cent. Allowing 
for cable and motor losses, as before, we find that 
17-38 per cent. of the heat energy of the coal consumed 
could be delivered to the machine tools 

The saving in fuel which has been effected requires 
no emphasis, but, as engineers, we cannot yet feel 
satisfied, for, even under the most modern conditions, 
we are only able to transform less than one-fifth of 
the thermal energy of coal into useful work of this 
deseription. 

The great strides and progress of marine engineer- 
ing, requiring larger horse-power, and the introduc- 
tion of turbine driving, have brought many new 
problems to the steel works engineer. Large diameter 

afts have required larger hydraulic presses for their 
manufacture, and the Parsons turbine, and subse- 
quently gear rims therefor, caused the introduction 
of hollow rolling. Up to the time of the ss. Lusitenia 
turbine drums were nearly all welded, and I can 
assure you that this was very difficult work, causing 
not a little anxiety but it was my good fortune to 
be able to apply a process of punching and hollow 





rolling, until then used only for tube making, to the | 


much larger problem of producing weldless hollow 
rolled drums in more than 30 tons in 
weight. 
was installed. It has revolutionised this important 
industry, and the results have been entirely satis- 
factory. 
purpose has been a satisfactory ingot, cast hollow. 
| am interested at present, with my engineering and 
metallurgical colleagues, in experiments in this 
direction by means of centrifugal casting. It is 
certainly a most fascinating with many 
difficult problems not yet entirely solved; and I 
mention it as an instance of the importance of .the 
metallurgist and engineer co-operating in the various 
steel works in the closest possible way. 

The very powerful engines now required for war- 


some CASES 


pre 1CECRS, 


ships, ocean liners and electric power stations, have | 


also brought many interesting problems to the engi- 
neering staff in a steel works. Also the introduction 
of much higher boiler pressures, which were alluded 
to in one of our papers last session, brings with it 
important questions requiring careful attention on the 
part of engineers engaged in this class of work. Under 
normal circumstances, the usual tests of steel in the 
cold state may be regarded as representing the physical 
condition of the steel when at work, but at the tem- 
perature corresponding to 500 lb. per square inch 
pressure, and superheat, a figure of 750 deg. Fah. 
and even more may be reached, and at this tempera- 
ture the physical properties of steel begin to change. 
| am carrying out some research on this point with 
my metallurgical colleague, Dr. W. H. Hatfield, and 
we are making a series of tests at different tempera- 
tures, the results of which will be useful to engineers 
who are dealing with these very high steam pressures. 


If still higher pressures, with their corresponding | 


temperatures, are introduced, it may even be neces- 
sary to use alloy steels, the physical properties of 
which are only affected at much higher temperatures. 

On the subject of the use of special qualities of | 
steels, it is very necessary for engineers to realise 
how delicate some of the high-stress alloy steels are, 
and how carefully heat treatment must be applied 
to them. They believe, quite rightly, that the 
addition of nickel, chrome or other alloys will give 
them a quality of material better suited to their 
requirements, but they do not always realise that 
such additions, without exact heat treatment, varied 
accurately according to the analysis, will give un- 
reliable results, inferior even to those of ordinary 
carbon steel, and will introduce dangers of cracking 
and uncertain physical results unknown in ordinary 
Consultation on these questions is there- 


mild steel. 
fore most desirable. 
COLLIERY ENGINEERING. 

I use this heading as I want to speak of mining 
engineering in its wider aspect. Electricity has, as 
yet, been introduced only to a limited extent, and the 
question of how far in-bye it may be taken is still 
uncertain, and must always vary according to the 
individual colliery and its liability to outbursts of 
No doubt electrical engineers may aid its use 
by further reducing the liability to sparking. The 
immersion of the switches in oil in closed boxes is 
no doubt a considerable safeguard, and the well- 
thought-out design of main cables now in use appears 


zas. 


A mill specially designed for this purpose | 


What has always been wanted for this | 


| throughout the run of the cage from pit bottom to 
the surface. The starting of a 30-ton load from rest 
with rapid acceleration naturally produces a series of 
diagrams similar to those of a locomotive starting a 
train from rest. These diagrams improve very much 
after line A has crossed lines C and B, but I think a 
very interesting point in the diagram is where the 
steam is shut off entirely at about two-thirds of the 
run. Although the engine is not reversed in its run- 
ning at this point, the steam is immediately put 
against the piston for retarding purposes, and pro- 
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FIG. 2 
Changes in mean pressure and horse-power re sulting from accelera~ 
tion and deceleration in a complete wind from pit bottom to 


surface 


| duces what is really a negative diagram ; and for the 
purpose of understanding this I have shown it below 
the datum line. From this it will be seen that a steam 
pressure of about 50 lb. per square inch is put against 
the engine, representing about 600 horse-power of 
braking effect. This method is not, of course, the 
most economical way of lifting this load from a steam 
consumption point of view, but it is in common use 
because of the importance of raising, in a limited time 
as large a quantity of coal as possible, to avoid the 
| inevitable congestion at the bottom of the pit, caused 

by uneven deliveries of coal from the various working 
| faces. 


TRAINING. 


Owing to the Institution covering so many classes 
of engineers, the course of training leading to member- 
ship must be of a broad nature. Since Sir William 
White’s Committee drew up its scheme the Council 

| has constantly given consideration to the question, 
and modifications in our requirements are from time 
to time adopted. 

I am aware that this question is rather contro- 
versial, and any views I express must be regarded as 
beirg entirely personal opinions. 

In speaking on this subject I have ia mind men who 
are anxious to equip themselves with suitable training 
for taking leading positions in our profession, or in the 
even wider fields of industrial administration. I 
believe that a general education for engineers, while 
embracing the essential subjects of an English 
education, should be based on classics and history 
as fundamental subjects, for they will broaden the 
mind and give a boy an interest in subjects outside 
his technical work and thereby help him in after life 
when he is meeting men of other professioas and 
facing problems requiring the broader training. If he 
leaves school with a widely trained mind and without 
any previous attempt at specialisation, he will, I 
believe, all the more easily make progress with his 
technical subjects. I should like our students’ 
examination to be more a test of high level of general 
education, with little reference to technical subjects. 
I feel that the Associate Membership examination is 
the real test of their fitness for membership and that 
admission to Studentship should be open to all boys 
who satisfy us that they have reached a high level 
of general education. The Oxford and Cambridge 
higher certificate examination represents what I 
mean—an examination within reach of boys only of 
exceptional ability, who are likely to make good in 
any walk of life. I favour accepting such qualifica- 





to me to afford great security against risk of short- 
circuiting in cases of falls of roof. 

Electric haulage in the workings has largely re- 
placed the very uneconomical and undesirable practice 
of having engines on the surface with haulage ropes 
in boxes down the shafts. Efficient winding machinery 
is, of course, a matter of great importance, and the 
problem is an ifteresting Taking a typical 
instance, a load of 30 tons is started from and brought 
to rest in sixty seconds, travelling a distance of 2250ft. 
and reaching a maximum speed of more than 50 miles 
per hour. The acceleration and deceleration are of an 
unusual nature, and the resultant diagram is one of 
interest. Although to our mining engineer members 
this is all well known, I am showing a diagram 
(Fig. 2), as I feel it may interest members in other 
branches of engineering. 

This diagram is naturally prepared from a series of 
indicator diagrams taken from a winding engine 


one. 





tions as admitting to studentship without ascertaining 
what aptitude they may have for technical subjects 
at this early age. 

Our qualifications have to include both practical 
and technical training, and different views are held 
as to the desirable sequence of these two subjects. 
Expediency on the one hand, and opportunity on the 
other, however, step in and rather tend to decide the 
matter. The particular point affects men taking 
mechanical engineering, mainly, though not entirely. 

[ assume technical training will be represented by 
a course at some university, and that practical train- 
ing will be obtained in a works. Which is to be taken 
first ? The university professor will quite rightly 
say: ‘Give me the boy direct from school before he 
has thrown his books aside and his mind is still in a 
receptive condition for taking up new subjects. With 
reasonable application he will take his qualifying 
examination easily in his first year and honours in 


his third or fourth year.” I agree with him ; but then 
we find we are up against a difficulty, as I will explain. 
The student leaves the university already a man, 
and there is great difficulty in his obtaining practical 
training in a works because of his age. Practical 
training is desirable, not only to familiarise ourselves 
in the use and output of various tools, the progress of 
manufacture, and the various uses of machinery, but 
also to enable us to understand the psychology of the 
workmen. This is more easily absorbed by the boy 
going directly from school into the works, when, 
owing to his age, he is really an apprentice. The 
workmen teach him willingly, talk freely with him 
about their work and their domestic lite, and such 
knowledge is invaluable to the boy in after life when 
he is in a position of authority over large bodies of 
workmen. In the workshop a boy will meet men of 
very fine, and some of rough, character, but the expe 
rience thus gained will be of the greatest value to him 
in after life. He is able to understand their point of 
view, and many troubles are avoided because of this 
fact. May I reverse this position? Many disputes 
are caused from lack of sympathy and understanding 
of the difficulties underlying the question. On prin- 
ciple I lean to some practical training being taken 
directly after school life—say, at eighteen—when a 
boy has nad an opportunity of reaching a good posi- 
tion at a public school, and as I have said earlier, 
expediencey points vo this practice as the more desir- 
able. -I regret that from time to time we have to 
refuse membership because tne applicants have failed 
to obtain the necessary practical training which they 
have aimed at after their university course, whereas 
they would most probably not have had this difficulty 
had they taken it directly from school and subse- 
quently gone forward to a university. 1 favour main- 
taining our Associate Membership examination at 
the present high level, but the increase in ‘technical 
and scientific knowledge is so great that, in view of our 
Institution embracing so many branches of engineer- 
ing, the papers must contain questions covering a 
wide range of technical subjects. The object of such 
an examination should be to ascertain how much a 
candidate knows, rather than to prove, by setting too 
difficult questions, how limited and specialised his 
knowledge may be. 


STANDARDISATION AND SPECIFICATIONS 


Sir John Wolfe Barry’s name will live long in the 
minds of engineers, not only for his professional work, 
but as the man who had the courage and energy, in his 
late years, to inaugurate the British Engineering 
Standards Association, now carried on with the assis- 
tance of many eminent engineers under the able 
chairmanship of our vice-president, Sir Archibald 
Denny. It has been my privilege to be his colleague 
in this work for several years, and, although I rejoice 
at the progress made, I am conscious there is still 
much to be done. Sir John Wolfe Barry brought the 
subject before the Council of our Institution in 1901, 
and from the small Committee then formed of eight 
members the organisation has grown enormously, 
and now has 475 Committees and 2300 members. 
Engineers have shown great public spirit in giving 
time and attention to this great work, entirely on an 
honorary basis, proving, I think, the great importance 
they attach to the development of the work. The 
engineering and steel firms throughout the country 
have generously supported these efforts by contribu- 
tions to the funds, but this is a severe tax on industry 
in the present state of things, and it is earnestly hoped 
that some measure of Government help may be forth- 
coming, so as to enable the Association more fully to 
meet the requirements of the country. The Associa- 
tion, however, does not believe in waiting for this, and 
is itself widening both the basis of its work and its 
method of appeal to the industries of the country. 
There can be little doubt that the more rapid adoption 
of standard specifications as understood by the 
Association would do much towards helping industry 
at the present time, and this alone would justify any 
Government in giving prompt and adequate support. 
In addition to the preparation and issue of British 
standard specifications dealing with great industries 
of the country, substantial aid has been given to our 
export trade by translating and disseminating in 
large numbers the principal specifications for use in 
foreign countries. 

A new section of the British Engineering Standards 
Association has just commenced to deal with colliery 
specifications, where there is much variation in design 
of an entirely unnecessary nature. Many of the 
differences are merely those of detail dimensions 
embodying no question of engineering importance, 
but the lack of uniformity hinders the introduction of 
any change, owing to having to consider each case 
on its merits, and means unnecessary expenditure in 
drawings and patterns. 

The introduction of alloy steels for use in engineer- 
ing has opened up new possibilities, and we have not 
yet reached the limit of strength for a given weight 
of material. This is a matter of such interest to engi- 
neers designing bridge work and machinery that | 
must enlarge a little on the question. The metal 
lurgy of steel is a new science only recently deve- 
loped, and I attach great importance to close co- 
operation between the engineer and the metallurgist 
in drafting the specifications, embodying on the one 
hand the requirements of the engineer, and, on the 





other, the possibilities of the steel maker. The higher 
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horse-powers and steam pressures previously referred 
to, now required for marine and electrical engineer- 
ing, have brought with them practical manufacturing 
difficulties which require careful study, and suitable 
modifications in design can only be arrived at by close 
consultation between the metallurgist and the engi- 
neer. The best instance I know of this co-operation 
is illustrated by the high level of efficiency which the 
Admiralty has achieved and the satisfactory immunity 
from failures and breakdowns which has resulted. 1 
believe this to be largely attributable to its practice 
of consulting the works engineers and metallurgists 
who have the work to produce and agreeing on a 
specification which meets their requirements, and at 
the same time avoids the introduction of unnecessary 
manufacturing difficulties. 








The Trials of the Lloyd Sabaudo 
Liner Conte Biancamano. 


DURING the early part of the week the new twin- 
screw liner Conte Biancamano, which has been 
designed and built by William Beardmore and Co.. 
Ltd., to the order of the Lloyd Sabaudo Company, 
of Genoa, ran her trials successfully on the Firth of 
Clyde. Like her sister ships, the Conte Rosso and the 
Conte Verde, which were delivered from Messrs. 
Beardmore’s Naval Construction Yard at Dalmuir 
in February, 1922, and April, 1924, respectively, the 
new liner will be used for her owner's service between 
Italy and North and South America. She is scheduled 
to sail on her first voyage from Genoa to New York 
about the 20th of the month. 

Both with regard to her dimensions, speed, and 
passenger accommodation, the Conte Biancamano 
represents a distinct advance on the previous two 
ships which have been built for the same owners. In 
her design the builders heve incorporated the various 
improvements suggested by the owners after their 
successful running experience with the two earlier 
ships. The new liner is larger in size, which gives an 
increase in gross tonnage from 18,000 in the case of 
the Conte Rosso to about 23,000 tons, whilst the 
18-knot service speed of the first two ships has, in the 
case of the Conte Biancamano, been raised to 20 knots. 
Tt has also been found possible to enlarge the size and 
to increase the number of the oil fuel bunkers, so that 
the vessel can now take sufficient fuel in New York 
for the double journey, with a margin to spare. It 
may be here remarked that although the boilers are 
primarily equipped for oil burning, they may at any 
time be converted to use coal should that change 
prove desirable from economic reasons. 

The general arrangement and equipment of the 
vessel above impress the observer favourably. Her 
well-spaced funnels and masts with their pleasing rake 
combine with the fine superstructure and the general 
lines of the hull to give a most attractive appearance. 
The stem of the ship is straight, but it has a slight 
forward rake, whilst the long elliptical counter stern 
is continued well below the water line, where it is 
hbossed out to accommodate the under-water steering 
gear. Noteworthy features of the new vessel are the 
wide choice of passenger accommodation and the 
excellent arrangements which have been made in 
order to render the cabin grouping and accommoda- 
tion flexible enough to meet the varying demands of 
both Transatlantic and long-voyage cruising trades. 
The high standards of internal decvration which 
characterised the two first ships have been fully 
maintained in the present vessel, which has accommo- 
dation for the following :—First-class passengers, 280 ; 
first or second-class, 220 ; second-class, 200 ; economic 
second-class, 390; third-class, 660; which numbers, 
along with 500 officers and crew, make a full ship’s 
complement of 2250 persons. 

The first-class public rooms have been designed, 
furnished and decorated by Italian artists and the 
work is now being completed by Italian workmen 
in & manner quite distinctive, which includes oil 
paintings and wall and ceiling panels. 

The public rooms for the other classes of pessengers 
and the cabin work in general have been designed and 
fitted in the ship at Dalmuir and are quite in acecord- 
ance with the builders’ high traditions. 

On Tuesday lest we had the pleasure of attending 
some of the progressive trials which were carried out 
over the measured mile at Skelmorlie and which were 
characterised by their conspicuous success. At the 
luncheon which followed the trials, Lord Invernairn. 
the chairman of William Beardmore and Co., Ltd.. 
presided, and a large company of guests was present. 
In proposing the toast of ‘‘ The Ship and Her Owners,” 
Lord Invernairn referred to the extremely friendly 
relations which have existed for many years between 
the Lloyd Sabaudo Company and his firm. He further 
made reference to the outstanding features of the 
vessel and commented upon the comparatively short 
time—some fifteen months—in which the ship has 
been completed. The Conte Biancamano was launched 
in April last—see the issue of THe ENGINEER for 
April 24th—and she was practically finished by the end 
of last month. In the course of his speech Lord 
Invernairn spoke of the extreme depression in the 
shipbuilding industry and the means which might be 
taken to revive that trade. In his opinion the cause of 
the prolonged depression was the high cost of pro- 


duction, occasioned largely by the short hours which 
are worked in the shipyerds. He said that prosperity 
would only return when the men, and those respon- 
sible for the control of labour, fully realised that costs 
must come down and that longer hours must be 
worked. 

The Marquis de la Penne, managing director of the 
Lloyd Sabaudo Company, replied on behalf of the 
owners of the ship. He said that, although the building 
of the Conte Biancamano had entailed a great responsi- 
bility on the part of the builders, equal responsibility 
was shared by the owners in the running of this fine 
vessel. He pointed out that Italy was now able to 
run these large liners between her ports and America 
with every confidence because of the new national 
spirit which dominated her people and which had 
given to the country improved railway and harbour 
services. Such vessels, he thought, as the Conte 
Biancamano and her sister ships were a sign of the 
forward progress of the country which owned them, 
and he was proud to reflect that the new Italian mer- 
eantile marine was making extraordinary progress. 
Such progress, he said, was largely the result of the 
new spirit of patriotism which had taken its place in 
the heart of the Italian nation. 

Lord Invernairn, Mr. A. J. Campbell, the general 
manager at Dalmuir, and Engineer-Captain Onyon, 





to supply the power required for the new Aluminium Works 
which were, at that date, in courss of erection at Dolgarroy 
The dam that has failed was designed to increase t}, 
storage capacity of the natural lake known as Liyn Figiau, 
one mile in length, and situated two miles to the nort 
of Llyn Cowlyd, which latter is the chief natural lake 0! 


this area. Although of much smaller superficial area tha 
Llyn Cowlyd, Llyn Eigiau drains an equally valuable an 
important watershed, and the lake is estimated to hay 
contained, before the burst, 160,000,000 cubic feet, 
about 1,000,000,000 gallons of water. 

Liyn Eigiau is 1200ft. above sea level, and a small strea: 
known as the Afon Porthilwyd carries off the overfio 
from it, and joins the Conway below the Aluminium Wor 
at Dolgarrog. The concrete embankment or dam create:| 


| in 1908 to impound the water of this lake was construct: 


in the shapsa of a letter L, with a curved angle jutting o 
into the lake, and the outlet for the water was placed « 
the junction of the two arms of the dam, at the point whe 
the Afon Porthllwyd issued from the lake. 

The burst occurred at 9.30 p.m. on Monday last at t! 
foot of this concrete dam, the upper portion of which 
reported to be still intact. A breach near the junction « 
the two arms apparently let out the whole of the content 
of the lake; and as Livn Figiau is situated three mil 
on the west side of the Conway Valley, the released wat: 
had a flow of 2} miles along the more level portion of 1! 
bed of the stream before it reached the edge of the clit 
and was precipitated down the mountain side, in an almo 
perpendicular fali of 1000ft. upon the hamlet situated 4 
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engineering manager, briefly replied. The last- 
named speaker called attention to the very special 
character of the vessel’s propelling machinery and the 
fact that it had been completed well within contract 
time. He pointed out that the twin-screw double- 
reduction geared turbines, which are of Parsons’ 
combined impulse and reaction type, were the largest 
of their kind to be placed aboard a mercantile vessel. 
Each of the twin-screw sets of machinery had been 
designed, he said, to develop 12,000 shaft horse-power, 
and when in daily service the machinery would have a 
total output of over 21,000 shaft horse-power. It was 
extremely satisfactory to learn, he said, that during 
several runs which have been made on the measured 
mile that morning the machinery had shown itself 
to be capable of developing over 25,000 shaft horse- 
power, which corresponded with a ship’s speed of over 
21 knots. 

After her trials are completed the machinery will 
be opened out for inspection, after which the Conte 
Biancamano leaves for Genoa, where she will prepare 
to take up her regular service. In later articles we 
hope to give an account of some of the more interesting 
features of this large liner, and in particular to describe 
and illustrate her main propelling machinery. 








The Dam Disaster in North 
Wales. 


Tur dam disaster in the Conway Valley, North Wales, 
which occurred late last Monday night, November 2nd, 
is the first that has happened in this country in connection 
with water-power developments, and for that reason it 
demands, and will no doubt receive, very serious considera- 
tion at the hands of hydraulic and civil engineers. Both 
as regards the number of lives lost and the material damage 
which has resulted from the burst, it is the most serious 
dam disaster that has occurred in this country since the 
Bradfield disaster, near Sheffield, sixty-one years ago. 
The torrent of water that swept down from a height of 
1]00ft. upon the small hamlet of Porth Llwyd and carried 
cottages, bungalows, a wooden church and school, ahd 
a portion of tlie hotel of that place away before it, was 





due to a failure of a dam which was constructed in 1908 


SKETCH MAP SHOWING THE POSITION OF LLYN EIGIAU 


itsfoot. An artificial concrete reservoir and other hydrauli: 
engineering works situated at a lower level of the upland 
valley were also swept away by the torrent. 

Boulders of natural rock and blocks of concrete of 
enormous size were carried by the rushing torrent of water 
down the mountain side, and the whole of the area over 
which the water flowed is now covered with débris of this 
kind, and with the ruins of the cottages and other buildings 
destroyed. The water, after reaching the main road, which 
runs along this side of the Conway Valley, divided into two 
streams, one following the road and in that way reaching 
the power and furnace houses of the works at Dolgarrog 
the other portion of the flood taking the shorter path into 
the Conway River. 

The whole of the generating machinery of the North 
Wales Power Company and of the furnaces of the Alumi 
nium Company were put out of action by the rising water. 
which at one period of the night reached to a height of 
8ft. in that portion of the works. The material damage at 
this point, however, is not so great as might have been 
expected, although it will be some time before either 
the generating machinery or furnace plant can again be 
put into full operation. The electricity supply for the 
whole of the towns in North Wales which derive their 
current from the Dolgarrog s:ation was therefore cut off 
on Monday evening when the disaster occurred; but 
within twenty-four hours the supply had been resumed 
from the other power station at Cwm Dyli, near 
Snowdon, and the inconvenience suffered by the public 
was therefore limited to the one evening. 

The girder bridge over the Afon Porthllwyd, which 
carried one of the main water pipes of the Conway and 
Colwyn Bay Joint Water Board over the stream was also 
swept away by the torrent; but as another supply pipe 
runs along the east side of the valley of the Conway, the 
water supply of these two towns will not be interfered 
with by the disaster. 








SMOKELESS Fur.._—Under the auspices of the Chemical Engi- 
neering Group, the Yorkshire Section of the Society of Chemical 
Industry, the Institution of Chemical Engineers and the Midland 
Institute of Mining Engineers, the discussion of the papers read 
in Leeds on July 16th last on the above subject, together with 
the three winning papers in the Coke Competition organised 
by the Gas Journal, will be resumed on Friday, November 20th, 
in the Mappin Hall of the University of Sheffield. Sir Arthur 
Duckham, K.C.B., will take the chair. All interested in the 
subject are invited to attend. Advance copies of the papers 
and cards of admission may be ebtained from the hon. secretary, 
Chemical Engineering Group, 307, Abbey House, Westminster, 
London, S.W. 1, 
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Hydro-Electric Installation for a 
Scottish Colliery. 


\ HYDRO-ELECTRIC installation of considerable interest 


has recently been erected by the Balgonie Colliery Com- 
» of Fifeshire. The energy developed is derived from 
the tlow of the river Leven, which passes through the com- 
pa s property, with a total available fall of 56ft., and is 


used for power purposes, 


the colliery company first of all developed in 1919 


a fall of 13ft. at the Milton Mill, which was an old water- 
wheel site. From that plant it is able to obtain as much 
as 239 horse-power. It consists of a double-runner open- 


type turbine with central discharge, a separate gate control 
being supplied for each runner in order to obtain the highest 


economy in water. The power from the turbine is trans- 
mitted to an electric generator through a set of spur 
gears of the double helical type arranged in a gear-box 
and provided with forced lubrication, the gears increasing 
the 155 revolutions per minute of the turbine to 800 revo- 
lutions per minute of the generator. A fly-wheel is keyed 
on the generator shaft and the connection of the gear 


shaft to the generator is by a flexible coupling of the Zodel- 
Voth type. 

The generator is a direct-current, compound wound 
machine with an output of 160 kilowatts at 440 volts. The 
ed of the turbine is controlled by an oil pressure governor 
vanes of the 
turban The installation was designed and supplied com 





h operates automatically on the guide 








54in. diameter. There is no necessity for expansion joints 
in this case, but a wedge-shaped section is provided at the 
junction of the turbine and the pipe line to permit of easy 
removal. The turbines themselves are of the axial-entry 
cased type. The working head is 40ft. and the larger tur- 
bine produces with that head 550 horse-power at 280 revo- 
lutions per minute, the smaller one giving 270 horse-power 
at 400 revolutions per minute. The turbines are fitted 
with cast iron fly-wheels and each is direct coupled through 
a belt type flexible coupling to its generator. Both 
generators are of the direct-current type, working at 450 
volts. The load is of an exceptionally varying nature, 
but it has been found that the two oil pressure governors 
which are fitted to the turbines are capable of taking care 
of all variations in a most satisfactory The 
switchboard embodies the usual equipment for an installa 
tion of this kind, which is arranged for working in parallel. 
A 4-ton overhead hand operated crane 18 also provided. 
power station 18 
conveyed by underground feeders to overhead lines. 


manner. 


The power generated at the Castk 
These 
feeders comprise two ] square inch cross section insulated 
lead-covered and heavily braided cables in parallel per 
pole positive and negative. The feeders are laid in wooden 
troughing, as a mechanical protection only, since they 
pass through fallow ground. The connection to the over- 
head line forms a tee, as the line feeds in two directions, 
going to a sub-station at Milton Colliery surface, 
where it is connected to mining type ironclad switchgear 
with change-over switches for the purpose of supplying 
the Milton mine with power either from the first-described 
Milton power station or from the Castle power station, 
be found the The overhead line 


one 


most conventent. 











} by James Gordon and Co., Ltd., of Windsor House, | as nay 
; OIL- PRESSURE TURBINE GOVERNOR 
K hysway, London, W.C. 2. and the results obtained were 


so encouraging that the Balgonie Company decided to 
develop the other 44ft. available head higher up the river 
than the first plant. 

In this connection it may be stated that during the coal 
strike of 1921 the Milton plant supplied power to the pits 
and the pumps, other 
ivailable, and thereby preve nted flooding and conse quent 


where no sources of power were 


enous damage and loss to the mine 
the Castle 


first. 


The second power plant, which is known as 
than the 
two venerators, repre senting a ¢ ombined 


installation, is considerably larger con 


tamung as it does 
apacity of over S00 horse power, and it necessitated a 
ive amount of civil engineering work in addition to the 
rovision of the water power plant proper \iter a careful 
rvev of the 
lead the water to the turbines by means of a head race 


from the end of it, 


site and prevailing conditions it was de« ided 


it m earth about one mile long, and, 
onvey the to the turbines by two short riveted 
teel pipe lines lhe intake from the river is controlled 
by three sluice gates, and, in addition, by a by-wash gate 
n the weir. No puddle clay was used in the construction 
of the head race, a procedure which was fully justified by 
the results obtained. The first 100 vards, had 
to be constructed of substantial brickwork, as the North 
British Railway Company made that a condition before 
permitting the company to carry the head race under one 
of the arches of the Markinch Viaduct. 

\t the end of the head race there is a forebay built in 
conerete and bricks, and furnished with three sluice gates, 
each 7ft. wide. This forebay is divided into two sections, 
each complete with its own fine strainer, so that access 
to either of the two pipe lines can be obtained without 
interfering with the working of the other pipe line and 
turbine. A set of coarse strainers is fitted in front of the 
sluice gates in order to catch heavy débris without inter- 
fering with the water flow. The forebay has reinforced 
concrete platforms to give convenient the 
strainers and sluices, and near it there is a bye-wash to 
take overflow water and to maintain, as far as possible, a 
constant head on the turbines. 

Particular care was taken in the design to ensure easy 
disposal of the débris, &c., caught on the strainers. After 
it has been removed from the strainers, any débris arrested 
by the gratings is pushed along a platform to an opening 
in the parapet wall, whence it is thrown down on to a steep 
slope where water from the wash-out valves in the head 
race may carry it into a basin below. This removal of the 
débris at the Castle installation almost eliminates the 
necessity of cleaning the strainer racks at the Milton 
installation lower down the river. 

The pipe line consists of two riveted steel pipes, both 
63ft. long, one, serving a large turbine, being 60in. dia- 
meter, and the other, serving a smaller turbine, being 


water 


however. 


access to 


also feeds a sub-station from which power is distributed 
The 


steam generating plant and the 


to the Julian pit and other underground workings 
Julian pit 
arrangement of the switchgear is such that either or both 


has a large 
the Castle power station or the Julian pit steam station 
can supply power wherever and whenever it is required. 

It will be noticed from the illustrations on page 492 that 
the colliery company has gone to considerable trouble to 
produce an exceptionally pleasing exterior of both intake 
and power-house, so that they may be in keeping with the 
surrounding the Castle 
dominates the architecture 


neighbourhood, where Balyonie 

The civil engineering work was carried out to the designs 
and under the supervision of Mr. W. Proudfoot, of Kirk 
caldy, while the water power plant proper with turbines 
pipe lines, strainers, &c., was supplied and installed by 
James Gordon and Co., Ltd. The generators were supplied 
by the English Electric Company, Ltd., and the trans- 
mission line was erected under the supervision of Mr. R. M. 
Russell, of Glasgow. 





Lioyd’s Register of Shipping. 


ANNUAL REPORT, 

THe annual report of Lloyd’s Register of Shipping for 
the year 1924-1925 has just been published, and as it is 
too long for us to reproduce in full, we follow our usual 
custom and give below a summary of its chief contents. 





The Shipping Posion.—In presenting its report for 
the year ending June 30th, 1925, the Committee regrets 
to say that the depression which has affected the shipping 
industry for several years continued during the past twelve 
months, and is still unrelieved by any prospect of improve- 
ment in the near future. In some important aspects the 
present is unquestionably the most serious depression in 
living memory. On the one hand, there is a large amount of 
surplus tonnage afloat, which was brought into existence 
by the extraordinary exertions of shipbuilders—-particu 
larly in the United States of America—under the com- 
pelling influence of war, and not merely to meet ordinary 
commercial requirements ; and, on the other hand, there 
is a serious shrinkage in the volume of the world’s ocean 
trade as compared with pre-war times. These conditions 
have combined to reduce freights below a paying level, but 
have failed to bring a corresponding reduction in the costs 
of the production and operation of ships, thus rendering 
the position of shipowners and shipbuilders one of unex- 
ampled difficulty. It is true that a considerable propor- 

















tion of the tonnage which is now laid up has probably 
become obsolete, and is unlikely ever again to be able to 
secure remunerative employment ; but, even if full allow 

ance be made for that consideration, no permanent 
improvement in the situation can be looked for until the 
overseas trade of the world revives and a more normal ratio 
is established between the cargoes to be carried and the 
vessels available for carrying them. 

New Vessels Classed During 1924-25.—The operations 
of Lloyd’s Register have necessarily been affected by the 
prevailing depression in shipping, but, notwithstanding 
that, the Committee, during the twelve months ended 
June 30th, 1925, assigned classes to 493 new 
1,315,730 gross. Plans for 413 new 
1,229,703 tons gross, were passed by the Society during the 
These figures are indicative of the dearth of new 


vessels, of 


tons vessels, of 
year. 
orders, being appreciably less than those for the previous 
much below the average for several 
years before the, war. Of the projected vessels, 676,655 
55 per cent.—are to be built in Great Britain and 
Ireland, and 553,015 tons—45 per cent.—abroad. The 
corresponding figures for 1913-14, the last comparable 


twelve months, and 


tons 


period before the war, were 1;141,172 tons—69.7 per 
cent.—to be built in the United Kingdom, and 406,885 
tons—-30.3 per cent.—-abroad. The countries in which 


the majority of the 493 new vessels classed by Lloyd's 





Register during the year were built are shown in the 
following statement 
Where built No. Gross tons. 

Great Britain and Ireland 388 1,065,151 
Holland 2 4 32 55,864 
Germany . ae il 54,545 
Japan — witha al 35,¢ 
Sweden ° 11 40,122 
Denmark . ee 8 18,319 


The countries to which the vessels principally belong 
are indicated below 
Where owned Gross 
Great Britain and Ireland 
British Dominions 


tons 
060,; 
67,976 








Japan 50,723 
Norway 44,928 
Sweden 11,884 
Holland 41,155 
France 21,817 
Denmurth 16,554 
Total Vessels Classed in Lloyd's Register Book Ihe 
total tonnage of merchant vessels afloat at the end of 


June, 1925, holding the classification of Lloyd’s Register, 
amounted to 28.436.965 tons, and is the highest figure ever 
recorded. Moreover, at the end of June, there were under 
construction throughout the world to the Society's classifi 
373 vessels, of 1,587,386 tons. 
shipping holding, or intended to hold, the classification of 
Lloyd s Register amounts, therefore, to 0052 vessels, of 
more than 30 million tons gross. In addition, 389 vacht« 
are classed with the Society, and are recorded in the 
Yacht Registers. They 159 steel yachts and 
125 yachts of the international rating classes, the remainder 
being wood and composite cruising yachts. 

Vessels of Large Size.—Of the vessels built during the 
year which have received the Society's classification, the 
following are of 13,000 tons and upwards, viz.: 


cation The aggregate of 


comprise 


Namie Gross tons. Owners. 

ss. Oronsay 20,001 Orient Steam Navigation 
Company, Ltd. 

ss. Orama 19,777 Ditto ditto 

ms. Aorangi 17,491 Union 8.8, Company of New 
Zealand, Ltd 

ss. Ranpura 16,585 Peninsular and Oriental 
Steam Navigation Co 

ms. Svealand 15,339 Angf. Aktieb. Tirfing (8S. G 
Janson, Mgr.) 

ss. Chitral 15,248 Peninsular and Oriental 
Steam Navigation 

ss, Comoru 15,116 Ditto ditto 

ss. Cathay 15,104 Ditto ditto 

ss. Ascania 14,013 Cunard S.S. Co., Lid 

s. Aurania 13,984 Ditto 


steamship ; 1s motor ship 


Vessels Fitted with Geared Steam Turbines. —Steam tur 


bines were installed in 12 new vessels, of 114,000 tons 
gross. In each case the turbines are used in association 
with reduction gearing, the single-reduction type pre 
dominating 

Spec al Systems of Construction In the construction 


of 16 vessels, of 86,874 tons gross, built under the Society's 
survey during the year, the longitucinal framing system 
was adopted, 10 vessels, of 55,189 tons being intended for 
carrying oil in bulk ; and in the construction of 13 vessels 
of 47,912 tons gross, the combined longitudinal and trans 
verse system was adopted, 0 vessels, of 32,810 tons gross, 
being intended for carrying oil in bulk. 

Oil Tankers.—The number of vessels intended for carry- 
ing oil in bulk—execluding those of less than 1000 tons 
built to the Soc iety's classification during the last twelve 
amounted to 25, of 105,824 This 
scarcely more than 8 per cent. of the total 
Three 
years ago, on a much greater total of tonnage classed, the 
proportion of oil tankers was nearly 24 per cent. 

Interesting light on the trend of the demand for such 
vessels is afforded by the following table, which shows the 
tonnage of all oil-carrying vessels recorded in Lloyd's 
Register Book for the years mentioned : 


months tons gross. 
tonnage 18 


tonnage classed during the period in question. 


Oil tankers 
steamers & motor ships) 
Gross tons 


Register book 





July, 1914 1,478,988 
July, 1919 2,929,113 
July, 1920 3,354,314 
July, 1921 4,418,688 , 
July, 1922 5,062,6 
July, 1923 03 

July, 1924 43,238 





July, 1925 5,384,290 


Steamers Fitted for Burning Oil Fuel.—Steamers to the 
number of 65, of 337,411 tons—25.6 per cent. of the total 
tonnage of new vessels classed during the year—were 
fitted for burning oil fuel in the furnaces of their boilers. 
The steady increase in the tonnage of steamers either 
originally fitted to burn oil fuel or subsequently converted 
for that purpose is clearly shown in the appended state- 
ment, which comprises all such vessels recorded in the 
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several issues of Lloyd's Register Book. The pre-war 
figures for 1914 are given for purposes of comparison. 
Steamers fitted for 
burning oil fuel. 
Gross tons, 


Register book. 


July, 1914 1,310,209 
July, 1919 5,336,678 
July, 1920 9,359,334 
July, 1921 12,796,635 
July, 19 14,464,162 





» 
July, 1923 
July, 1924 
July, 1925 


15,792,418 
17,154,072 
ee a eres 

It should be understood that these figures refer to 
vessels which are fitted with installations for burning oil 
in the furnaces of their boilers. It should not, however, 
necessarily be assumed that all such steamers are using 
oil, as a number of these installations can readily be re- 
placed on occasion by coal-burning fittings when oil is 
unobtainable or when its cost, compared with coal, is so 
“reat as to render its use unprofitable. 

Other Types of Vessels.—Among other types of vessels 
classed during the year may be mentioned numerous tugs, 
dredgers, fishing vessels, ferry boats, non-propelling 
barges, &c., for river and harbour purposes, three cable 
vessels, two lightships, and thirty-eight yachts. There 
were again no sailing vessels depending solely upon wind 
power for propulsion (other than yachts) submitted for 
classification by the Society. 

Internal Combustion Engines.—New vessels fitted with 
oil engines to which classes were assigned by the Com- 
mittee during the past twelve months, amounted to 62, of 
302,189 gross tons. Of these vessels, in all of which heavy 
oil is used, 28 ships, of 198,652 tons gross, are of more than 
5000 tons each. Of the total new oil-engined vessels 
classed, 37, of 183,001 tons, were built in Great Britain 
and Ireland, 4 of them, of 17,753 tons, being owned 
abroad. In addition, 5 yachts, of 272 tons, classed by the 
Society during the same period, were fitted with other 
motors, using petrol, paraffin, &. 

The adoption of the internal combustion engine still 
constitutes the outstanding feature of the development 
of marine prepulsion, and the following figures of all 
vessels (other than yachts) fitted with this type of 
machinery, excluding those of less than 100 tons, as 
recorded in successive editions of Lloyd's Register Book, 
afford clear evidence of its continued and rapid progress : 





Motor ships 
(including auxiliaries). 
Gross tons. 


Register book No. 


234,287 


July, 1914 
July, 1919 








July, 955,810 
July, 1,248,800 
July, 1,542,160 
July, 1,666,385 
July, 1,975,798 
July, 2,714,073 





Of the 2145 motor ships mentioned in the above table 
for the current vear, 521 are of 1000 tons or upwards. Of 
them, 134 have tonnages ranging from 1000 to 1999 tons : 
123 are from 2000 to 3999 tons; 132 are from 4000 to 
5999 tons; and 132 are of 6000 tons or upwards. It will, 
of course, be understood that in a certain proportion of 
motor ship tonnage, particularly in the case of vessels of 
small size, sail power is also available: but about 95 per 
cent. of the 387 vessels which are of 2000 tons or upwards 
are solely dependent on their motor engines for propulsion. 

The number of vessels of more than 8000 tons each 
fitted with Diesel engines and classed by Llovd’s Register 
amounted at the end of June, 1925, to 19, with a tonnage 
of 188,477 gross. Of them, the following received their 
classes during the preceding twelve months, viz.: 


Name. Gross tons. 
Quadruple-serew Aorangi .. au “~ .. 17,491 
Twin-screw Svealand.. .. .. «.. «. 15,339 
Cwin-serew Lochmonar “a — 9,403 
Twin-screw Varanger .. - ‘ en 9,305 
Twin-screw Persephone “s ‘ ait a 8,956 
Single-screw Henry Ford II. ' < a 8.877 


In reviewing the developments which are taking piace 
in various types of marine internal combustion engines, it 
may be rernarked that the period covered by the present 
report is noteworthy for the increasing demand for double- 
acting Diesel engines. There are now being constructed 
under the superintendence of the Society's Surveyors 
25 sets of this type, of approximately 151,300 indicated 
horse-power. Of them, the largest are the two-stroke 
cycle, double-acting Diesel engines being constructed by 
the Cantieri Officine Savoia, of Cornigliano Ligure, for the 
quadruple-screw motor ship Augustus, of 33,000 gross tons, 
which is being built to the Society's classification by the 
Soc. Anon. Ansaldo, of Sestri Ponente, for the Navigazione 
Generale Italiana. The propelling machinery comprises 
four sets of six-cylinder, two-stroke cycle, double-acting, 
M.A.N. type Diesel engines, developing approximately 
31,000 indicated horse-power. 

Types of Engines ; Fuel.—The following table shows the 


and also for the same period the tonnage built to be pro- 
pelled by the medium of : 
(a) Coal only ; and 
(5) Oil, é.e., as fuel for boilers or for motors. (A 
number of these vessels can, of course, burn either coal 
or oil in the furnaces of their boilers.) 

Similar data relating to all existing vessels of 100 tons 
gross and upwards, as recorded in the 1925—26 edition of 
Lloyd's Register Book, are as follows, viz.: 

Tons gross. 
Total steam and motor tonnage (including 


auxiliaries) .. 62,380,376 
Type of engines 
Steam reciprocating 50,566,029 


Steam turbines ‘ 9,100,274 
Motors. . “* es a - . 2,714,073 
Fuel 
Coalonly .. .. . . 
Oil (including steamers capable of burn 
ing either coal or oil) é Be 


41,862,151 
20,518,195 


Revised Rules for the Construction of Ntee! Vessels.— The 
experience obtained in the application of the Revised 
Rules for the Construction of Steel Vessels, published in 
1922, has shown that these rules are satisfactory, and that 
they continue! to meet with the approval of builders and 
owners. Certain modifications have been made in respect 
of the framing in single-deck vessels and in regard to freeing 
port area in bulwarks. 

Rules for the Construction of Vessels Carrying Petroleum 
in Bulk ——The Society's Revised Rules for the Construction 
of Vessels Carrying Petroleum in Bulk were adopted by 
the General Committee in March last. These rules are 
based upon the large and valuable experience which has 
been gained with bulk oil carriers built on the longitudinal 
framing system of construction, and are a standardisation 
of present practice, making provision for variations of 
dimensions to meet as far as possible the requirements of 
builders and owners. Prior to the adoption of the rules, 
they had been considered in detail, at the invitation of the 
Committee of Lloyd's Register, by a special sub-committee 
consisting of representatives of all the interests concerned 
with ships of this type, and they had also been thoroughly 
investigated by the Technical Committee of the Society. 
The General Committee has therefore adopted these rules 
with every confidence that they will prove satisfactory 
alike to builders, owners and underwriters. 

Special Quality Steel._-During the past year, consider 
able development has occurred in regard to the employ- 
ment in mercantile shipbuilding of special quality steel, 
having a higher limit of elasticity than that of ordinary 
mild steel. Alfred Holt and Co., of Liverpool, decided to 
adopt the new material in the construction of the motor 
ship Prometheus, being built to their order by Scotts’ 
Shipbuilding and Engineering Company, Ltd., at Greenock, 
under the Society's survey with a view to being classed 
in Lloyd's Register Book. . 

Surveying Duties in Sweden.—In order to facilitate the 
performance of the Society's surveying duties in Sweden, 
the Committee has opened a new office at Helsingborg, 
and has transferred to that port one of the Society's 
Exclusive Ship and Engineer Surveyors previously stationed 
at Gothenburg. 

Official Recoqnition Abroad of the Socie ty’s Classification. 

Since the Society was recognised by the Government of 
India as an inspecting authority competent to grant 
certificates of inspection during construction in respect of 
land boilers under the Indian Boilers Act, 1923, a large 
number of such boilers intended for use in India have been 
inspected by the Society's surveyors in this country and 
abroad. The surveys and certificates of Lloyd's Register 
are now recognised in the following countries as exempting 
vessels from undergoing Government inspections of various 
kinds, viz.:—-France, Hoiland, Norway, Sweden, Denmark, 
Spain, Greece, Belgium, Portugal, Latvia, and the British 
Dominions, much inconvenience and delay to owners of 
veasels belonging or trading to these countries being thus 





avoided. 

Vessels Carrying Refrigerated Carqoes.--During the past 
vear, refrigerating installations were fitted, under the 
Society's superintendence, in 31 vessels, representing a 
capacity of nearly 4,500,000 cubic feet. With this addition, 
the Society's Refrigerating Machinery Certificate (Lloyd's 
R.M.C.) was held at the end of June, 1925, by 342 vessels, 
with upwards of 69,500,000 cubic feet of insulated space. 
In addition, there are at present under construction, or 
being fitted out, under the inspection of the Society's 
surveyors, 24 vessels with refrigerating installations; a 
number of vessels already built are also being equipped 
with refrigerating machinery and insulation under the 
supervision of the surveyors to Lloyd’s Register. During 
the vear, 2239 surveys were made by the Society's 
surveyors, at loading and discharging ports, on vessels 
fitted with refrigerating machinery. 

Rules for the Construction and Classification of Wood 
Yachts.—_For some time past the Committee has had 
under consideration the revision of the Societv’s Rules for 





the Construction and Classification of Wood Yachts, and, 


Total steam and Type of engines. Fuel. 
motor tonnage 
Period classed (including Steam Steam Motors. Coal. Oil. 


auxiliaries). reciprocating. 
Gross tons. 
2,633,570 
2,821,031 


Cross tons. 
3,760,806 
4,186,882 


1918-1919 
1919-1920 


Gross tons. 
1,051,302 75,934 
1,286,046 79,805 


turbines. 


Cross toms. Gross tons. 
> 


Gross tong. 
21% 





(all geared ) 





1a20 1921 3,229, 188 2.373.067 754,513 101,608 1.260.465 1,968.72 
(all geared) 

192t- 1922 2,517,513 1,420,924 870,037 226,552 $95,032 1,622,481 
(all geared) 

1922-1923 1,610,624 842,358 603,037 165,229 662,565 948,059 
(atl geared) 

1923-1924 874,651 610,851 99,464 164,336 168,153 106,198 

(all yeared but one) 
1924-1925 1,311,277 894,807 114,009 302,461 671,405 639,872° 


(all geared) 


tonnage built to the Society’s class during the last seven 
years fitted respectively with : 
(i.) Reciprocating steam engines ; 
(ii.) Steam turbines; and 
(iii.) Motors ; 





after careful investigation, it has adopted amended 
rules, which embody the most recent practice and require- 
ments, and include regulations for the construction and 
survey of internal combustion engines. These latter regu- 


have been so drafted as to conform to the special conditions 
pertaining to wood motor yachts. 

Testing of Chain Cables and Anchors.—During the year, 
the chain cable tested under the Anchors and Chain Cables 
Act, 1899, at the eight Public Proving Houses in Great 
Britain, all of which are under the superintendence of t)io 
Committee of Lloyd’s Register, amounted to 221,7 
fathoms, weighing 15,092 tons. There was also tested, in 
addition, a quantity of miscellaneous chains and samp! 
The total number of anchors tested was 4043, with a gross 
weight of 5311 tons, of which, stockless anchors numbered 
2539, with a weight of 4563 tons. 

Lloyd’s Register Scholarships.—_In order to encourage t}\ 
scientific study of naval architecture and marine engines: 
ing, the Committee of Lloyd’s Register has for many yea 
granted scholarships to assist advanced students in these 
subjects. Twenty-three such scholarships, each tenable 
for three years, are now provided by the Committ 
Twenty of these are specially assigned to the Universit 
of Glasgow, Durham, Liverpool, Tokio and Michi: 
and the Massachusetts School of Technology, Bost 
U.S.A.; while three are awarded through the Institute of 
Marine Engineers, London, and may be held at a 
approved university or other centre of advanced technical 
education. Application for particulars concerning thy 
scholarships should be addressed to the Registra: t 
Secretaries of the various universities and institutions. 











Waste in Engineering. 


On Wednesday last, November 4th, Mr. T. R. Wilt 
delivered a very interesting presidential address to thy 
Liverpool Engineering Society. From it we take tly 
following passages 

In a member of a bridge we desire to make quite certain 
that under the worst conditions that member will sustai 
its load. We want something more than this, howev: 
We want to be quite clear that when the load is remov« 
the member will resume its original form. It is true tha 
to stress the material of which the member is made | 
a fraction of its breaking strength is a rough method 
attaining this result. Is it not, however, a much bhett 
method to consider the limit to which the material « 
be stressed without permanent deformation and then | 
fix the allowable stress somewhat below that ¥ By su 
a method we shall get the full advantage out of materi: 
whose elastic limit is high, compared with their ultimat 
tensile strength, and since deformation depends on ela- 
ticity and not on ultimate strength, we should often yet 
structures which would be more economical than thy 
general run of design has given us in the past. 

There is another matter affecting economy in desiyn 
which has often been treated in a rather rough and read 
way, | mean workmanship. How far do factors of safet 
cover the risk of bad workmanship? In a design good 
workmanship should be counted on, and in construction 
absolutely insisted on unless there are exceptional circum 
stances which will render it impossible of attainment 
If good workmanship is to be insisted on then a desiyvn 
ought not to make allowances for possible bad workmar 
ship. If it does make allowances, why pay for good wor! 
manship ? To do so is paying twice over, first in extra 
allowance of material and second in higher unit costs. 

Please do not misunderstand me, | do not suggest that 
bad workmanship is desirable. Far from it, I sugyest 
that as it should not be tolerated in construction in this 
country it should not be allowed for in the design. There 
is no doubt that the habit of mind which makes doubly 
sure is a source of waste in engineering. 

Where the best workmanship cannot be obtained it 
best to face the facts, to provide for it in the design and 
not to draw up specifications governing the constructior 
which ask for the best quality workmanship. Such a 
specification would ask for the impossible and so hav 
two results. It would run up the price of any tender for 
the work, and as it could not possibly be complied with 
would in practice become inoperative. The engineer's 
employer or client would therefore pay for what he wouid 
not get. and the contractor waste money mm trying to 


comply with impossible demands. 

Where, however, a more rapid general progress might |b» 
made ir avoiding waste of material is in the realm ol 
assumption. 

I suppose that in every engineering work certain assum) 
tions must be made. They may be assumptions as to the 
time the structure must last, assumptions as to the loads 
and traffic which a bridge must carry in the future, assum) 
tions as to the size of ship which will use a harbour or doc! 
or canal many years on, assumptions as to the future 
population of a district or town for which a water supply 
or sewage disposal scheme is require. 

I would plead for a rather sceptical view, in providing 
for future developments. Let us by all means try and 
imagine or prophesy or attempt to ascertain by means of 
graphs or by any other method what the future condi 
tions may be, but let us not be too certain that we shall 
prove to be right. 

We may take two views of providing for future develop 
ments. One view is that we should assume conditions 
at a most distant time and design to meet those conditions, 
saddling our structures with the cost entailed by providing 
for them. The other view is to provide merely for con- 
ditions in the near future and, if possible, for a relativels 
short life of the structure. One cannot lay down av 
arbitrary rule, but I would ask for a fair hearing for the 
latter view. 

There is greater hope of correctness in any assumptions 
made as to what the conditions will be in the near futur: 
than in those made for a very distant date. The structures 
would usually be less costly and therefore the annual re- 
payment and interest charges should be lighter, and i 
conditions changed more rapidly than had been anticipated 
the period of obsolescence would be small. I do not advo- 
cate a species of engineering jerry building nor that any 
structure should be less than adequate to its work. What 
I do consider should have our serious attention is the pos- 
bility of regarding some of our engineering work from & 





lations, together with those for pumping arrangements, 





less monumental point of view. 
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Reduction Gears for French Fletilla 
Leaders. 


Wrru reference to the leading article on **‘ The French 
Naval Renaissance,’ which appeared in our issue of 
October 16th, the Power Plant Company, Ltd., of West 
Drayton, Middlesex, informs us that of the six Flotilla 


Leaders referred to, four, namely:—The Tigre, the 
Chacal, the Jaguar and the Panthere are fitted with reduc- 
tion gearing designed and supplied by it. Each of the 
main gears was designed for 25,000 shaft horse-power, 


reducing from 3000/340 revolutions per minute, the cruising 
gears being designed for 2600 shaft horse-power, reducing 
from 3600/1350 revolutions per minute. The reports 
which the firm has received regarding the performance 
we understand, been highly 
satisfactory, the working of the reduction gearing having 
been the subject of specially favourable comments. 


of these vessels so far have, 


lhe turbines are of the “* Rateau " type, and were made 
by Les Ateliers et Chantiers de Bretagne of Nantes. 
Che official reports of the trials of the Tigre, which were 


completed on the 14th ult., recently reached this country, 





and from them it appears that a maximum speed of 36.7 
knots was Obtained over 1} hours, an average full power 
speed of 35.9 knots being maintained during eight-hour 
trials in indifferent weather. 





horse-power had been connected to the Birmingham direct- 
current system, but now that the extra high-tension 
mains covered practically the whole of the industrial sec- 
tion of the city, arrangements were being made to connect 
power consumers demanding 30 horse-power and upwards 
to that system and to employ a simple form of extra high- 
tension switchgear with a tee of the main. The saving in 
1000 yards from the nearest 
source of supply and requiring 100 horse-power was as 
follows :— 


cost in the case of a consumer 


1. AC, 
L L 
Capital cost of transforming plant and 
cable . ° os » . » 1950 io4o 
Annual cost of maintenance losses and 
capital charges at 10 per cent 277 140 
If cables are available close to consumers 
premises and a proportion of these is 
atlocated for his load, the comparison is 
as follows - a 157 $3 


For the outlying residential district a direct-current 
network fed from feeders from a central rotary converter 
sub-station was unsuitable, as the density of the loading 
would not justify the expenditure. The cheapest form of 
distribution was a four-wire network fed by three-phase 
transformers with a pressure of 400 volts between phases. 
For distribution had to be used, 
and it had to be designed on the simplest lines possible. 
The Shropshire, Staffordshire, and Worcestershire Elec- 


rural supplies overhead 








The accompanying engraving shows the completed tric Power Company had developed a cheap system for a 
TURBINES AND REDUCTION GEAR FOR FRENCH FLOTILLA LEADER 

years for one of the Flotilla Leaders, erected with their large number of villages in its area. Overhead four-wire 

turbines for test, in the shops of the Ateliers et Chantiers distributors were fed by transformers slung on poles at 


Bretagne 


ae 





With regard to the two new cruisers, to which we also 
referred, namely, the Duquesne and the Tourville, and 
which will be fitted with quadruple screws taking 32,500 


shaft horse-power per shaft, the West Drayton firm is also 





to be responsible for the gears which are now, in fact, in 
the course of construction. 
. . . . 
The Cost of Distribution. 

\v an informal meeting of the Institution of Electrical 
Engineers, held on October 26th, the president, Mr. R. A 
Chattock, opened a discussion on “* How can the Cost of 
Distribution be Cheapened ?*’ Supply areas, he said, 
were tending to become larger and residential demands 


catered for at considerable distances. Existing 
methods of distribution were not applicable to those new 

Rural districts were being developed and the utmost 
had to 
Vstems so as not to burden them with too great a capital 
ost 


had to be 


areas 


care be exercised in designing their distribution 


\ comparison between the cost of the low-tension 











direct-current network and the extra high-tension net 
work in Birmingham was as follows : 

1..T., DA b.H.T., At 
otal cost £1,0! £408,790 
Units sold year ending 

March 3st. 1925 60,200,000 100,735,740 
Revenue from units sold £546,838. £426,691 
\nnual return per £1 capital 10s. Sd. : £1 Os. 10d, 


Most large towns were equipped with direct-current 
‘istributing networks, but the arrived when the 
leeders supplying those networks became fully loaded, 
ind it was then a question of laying additional feeders or 
irranging to boost the pressure on the fringe of the net- 
works by means of automatic converting plant. Referring 
‘gain to figures obtained at Birmingham, Mr. Chattock 
took as an example a point 1200 yards from a sub-station 
where the network is overloaded. 


time 


£ 

rhe cost of a 1 square inch feeder cable, with addi 

tional rotary converter plant, booster and switch 
gear in the main sub-station would amount to 9400 

lhe annual losses in conversion, boosting and cables 
at jd. per unit amount to .. 1380 

I'he interest and sinking fund ¢ harges s on the capital 
outlay at 8 per cent. amount to : “ ‘ : 752 
Total annuat charge £2132 

The cost of an automatic 550-kilowatt mercury are 
rectifier equipment with building would be .. 8200 
\nnual losses at $d. per unit 270 


would be an... &e 


Capital charges would be ietceee an ee 


£930 


' Total annual charge 
The cost of an automatic 500-kilowatt rotary con 
verter equipment with building would be 6500 
Total annual charges £700 


Another method of relieving the direct-current network 
was to transfer power consumers to the extra high-tension 
system. Hitherto consumers demanding less than 100 





frequent intervals. 
It was found that the same horizontal 
plane had a tendency to swing together, so that they were 
arranged vertically and to the 
That arrangement enabled service wires to be taken 


wires strung im 


above one another close 
poles. 
off in a very simple manner and a cheap form of bracket 
Wires of different potential need 
The cost of four-wire 0.05 square inch 


lines with earthed neutral was as follows : 


had been standardised. 


never be crossed 





Length of line Cost per mil 
24 miles along roads £399 
1} mile along roads £4il 
Short lengths .. £447 
Poles in meadow: 
1 mile £382 
Short length» £395 to £448 
The comparison between overhead and underground 
work was: 
E.H.T. lines Cost per nile 
Size Overhead U nderground. 
t t 
3 by 0-1 931 1RO4 
3 by 0-06 792 1628 
LT. lines 
iby 0-1 72 1731 
SIXTY YEARS AGO. 
In the early days of coal gas manufacture dreadful 


pictures used to be drawn of the danger of widespread 
disaster alleged to be present in the establishment of gas- 
works and gasholders in populous neighbourhoods. Sixty 
years ago the fear of such disasters had not wholly abated, 
and when on October 31st, 1865, an explosion occurred at 
the Nine Elms works of the London Gas Company, result- 
ing in the loss of ten lives and the destruction of two gas- 
holders, each containing about a million cubic feet, the 
London daily Press seems to have expresssed panic- 
stricken views as to the possibility of St. Paul's, West- 
minster Abbey and the Houses of Parliament being blown 


up any day by a similar mishap. Commenting on the 
disaster in our issue of November 3rd, 1865, we sought to 
allay our contemporaries’ fears on this subject. We 


assured them that had they examined the wreckage with 
any care they would have discovered that the gasholders 
had not exploded. The disaster originated, we stated, in 
an adjoining meter house, through which the gas mains 
were led, as a result of faulty planning. A leak occurred 
in this house, and it became filled with an explosive mix- 
ture. There were various possible sources of ignition of this 
mixture in existence. What was the operative cause 
could not be discovered, but explode the mixture did. The 
meter house was blown to atoms, and the flying débris 
tore rents and holes in the adjoining holders. The escaping 
gas caught fire, but it burned quietly. - It did not explode 
‘for the same physical reasons that the gas burner of the 
Times’ writer did not explode while he was writing his 
article for his journal.” In the same issue, we 
recorded that work had been begun on the construction 
of the pneumatic tube railway from Whitehall to Waterloo, 

































under the supervision of Mr. T. Rammell and Sir C 
Fox and Son. On the Surrey side the bed of the Thames, 
we stated, was being dredged by steam machinery for 
the foundations of the south pier, on which the iron tube 
was to be laid. At Scotland Yard, the ground for the 
Whitehall Station was being prepared for the building of 
the northern terminus. The line was to be continued 

brickwork under the Thames Embankment, and thence 
pass across the river in an iron tube encased in cement 
and laid in a channel dredged out of the bed. The southern 
terminus was to be on the north side of the South-Western 
station at Waterloo. The tube, it was added, was being 
made by Messrs. Semuda, of Poplar. We have endeavoured 











to discover the previse fate of this undertaking, but are 
unable to find any certain information on the subject. 
LAUNCHES AND TRIAL TRIPS. 
Maimunan, yacht and passenger vessel; built by James 


Pollock Sons and Co., Ltd., to the order of the Rajah of Sarawak ; 
dimensions, 130ft. by 25ft. Engine, 350 brake horse-power 
Bolinder direct reversible crude oil marine ; constructed by tho 
builders ; launch, October 20th. 

built by the Blythswood 
of A. F Klaveness 


twin-screw motor vessel ; 
, to the order 


STORSTAD, 
Shipbuilding Company, Ltd 


and Co., Calo, Norway dimensions, 470ft. by 62ft. by 35ft.; 
13,000 tons deadweight Engines, twin sets of single-acting 
Diesel ; constructed by John G. Kincaid and Co., Ltd.; launch, 
October 21st. 

QuI1oa, steamer; built by William Gray and Co., Ltd., to 


the order of the British India Steam Navigation Company, 














Ltd.; dimensions, 502ft. by 60ft. 6in. by 32ft. 8in. Engines, 
balanced quadruple, 284in., 4lin., 584in. and 85in. diameter by 
54in, stroke, pressure 225 1b.; constructed by the builders ; 
trial trip, October 22nd. 

fue INsTiruTion oF AUTOMOBILE ENGINEERS The dinner 
of the Institution of Automobile Engineers is always one of the 
happiest of the year, and that held last Wednesday evening 


carried on the good tradition of informality and general friendli 
ness. We suspect that the happiness that bubbles out of Mr. Joy, 
the indefatigable secretary, has much to do with the repeated 
successes. On Wednesday the chair was occupied by Mr. H 
Kerr Thomas, the President, and amongst the guests were 
Lieut.-Colonel J. T. C. Moore-Brabazon, who proposed the toast 
of “The Institution” in an admirable speech which had just 
enough criticism in it to make it bite, and Sir William Letts, 
who replied to the toast of “ The Guests,” which was proposed 
by Sir John Thornycroft. Very wisely time limit had 
laid down for the speakers, with the consequence that none of 
*3s were too long, and as they all had a touch of humour 
they were greatly enjoyed. After dinner, as is the custom of the 
Instatution, the tables broke up, and the members and their 
friends chatted pleasantly together for an hour. 


Srxncarpore RecistraTion Bow ror ArcHuirectrs.—The 
Institution of Structural Engineers, which took up the matter of 
a protest against the proposed provisions of the Singapore 
Registration Bill for Architects, has now received a further com- 
munication from the Colonia] Office, offering a saving clause 
which it is suggested may meet the objections raised by the 
Institution. This clause is to the effect that “ Nothing in this 
Ordinance shall be construed so as to prevent any civil, 
structural, engineer from performing any function 
exercising any power which he might lawfully have performed 
or exercised as such engineer if this Ordinance had not been 
The Institution of Structural Engineers cannot accept 
but would be prepared to do so if the 
following words were added to the end of the clause ‘Not 
withstanding that the performance of such functions or the 
exercise of such powers may include the submission of plans, & 
under the registration enactment.”’ The Institution of Structural 
Engineers points out that, failing this latter clause, in the event 
of a member of that Institution endeavouring to submit plans 
under the Registration Bill, there might, and probably would, 
be an endless legal argument as to what were and what were not 
the proper functions of a structural engineer; and this might 
also apply to the other professions named. 


m been 


the speech« 


passed - 
this clause as it stands, 


SCHOLARSHIPS IN ENGINEERING.—Norton and Gregory, Ltd., 
offer two engineering scholarships to be competed for annually, 
one value £100 per annum and one value £50 per annum, tenable 
for three years at any university in the United Kingdom or the 
British Dominions. The tenure of these scholarships is subject 
to satisfactory reports of conduct and progress being received 
from the authorities at the college at which the scholarship ix 
held. Candidates must have reached the age of seventeen, but 
not the age of nineteen on March Ist in the year of examination, 
be domiciled in the United Kingdom, and undertake to pursue 
a three years’ course in engineering with a view to following it 
asa profession. Papers, which will cover two days’ examination, 
will be set in the following four subjects :—English, mathematics, 
mechanics, general physics. Qualifying examinations will bx 
held at different centres, and the examiners will make a selection 
of a limited number of candidates for recommendation to 
specially appointed committee, which will then make its final 
selections chiefly by means of a further oral examination to be 
held in London. The examinations for the 1926 scholarships 
will be held on March 4th and 5th next, and all application form 
must reach the secretary of the Committee not later than the 
last day of January, 1926. Official application forms and further 
particulars may be obtained from the Secretary, Scholarships 
Committee, Norton and Gregory, Ltd., 1 and 2, Castle-lance, 
Westminster, London, 8.W. 1. 


DrsnerR TO Directors AND MANAGEMENT.--The directors 
and management of the James Keith and Blackman Company, 
Ltd., were entertained by the staff of the head office and London 
works of the company to a dinner in the Princes Room of the 
Connaught Rooms, Great Queen-street, W.C. 2, on Friday, 30th 
ult. The party numbered 110, and at the special request of the 
hosts the chair was taken by Mr. T. W. Alsop, the chairman of 
the company. After the dinner, the chairman, in calling upon 
the proposer of the toast of the evening, addressed a few remark 
to the staff on the of continued effort on the part of 
all to ensure continued progress, and he urged them all-—par- 
ticularly the younger members of the staff—to cultivate the 
four I’s — Initiative, Lmagination, Ideas, and Industry. The toast 
of “ James Keith and Blackman Company, Ltd.,’’ was proposed 
by Mr. A. J. Whyte, chief of the gas department, and ny 
to by Mr. George Keith, managing director, who referred to t 
fact that it was twenty-five years ago since the Blac Spe 
Ventilating Company, Ltd., changed its name to that of James 
Keith a Blackman Company, ‘¢ The toast of “The 
Management ” was proposed by Mr. J. C. R. Watson, chief of 
Manchester office, and replied to % “Mr. J. W. Hampsheir, 
manager, who said that during the short time he had occupied 
the managerial chair he had discovered that a splendid spirit of 
enthusiasm animated the staff in their efforts to promote the 
prosperity of the company. Mr. T. B. Callard, C.C., one of the 
directors, proposed the toast “ The Works and Branches,’ 
which was responded to by Mr, A. G. Venimore, chief of the 
Birmingham office, and Mr. W. B. Davidson, manager of the 


a 


necersity 





company’s Arbroath works and foundries, 
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Inductances for the Rugby Wireless 
Station. 


A CABLE constructed on somewhat novel lines for the 
variable inductances of the Rugby wireless station has 
been manufactured by W. T. Henley’s Telegraph Works 
Company, Ltd. The cable contains 6561 wires, each 
separately insulated with enamel, and connected together at 


each end, so that all the conductors are in parallel. The 
reason for this form of construction is to overcome the 
well-known skin effect ; which at ordinary frequencies is 
negligible, but which becomes important at radio fre- 
quencies, The wires are plaited or twisted together in 





- 











FIG. 1 CONSTRUCTION OF CABLE 
such a way that over a given length every wire passes 
through the same phases as every other wire with regard 
to the neutral axis, so that there is no tendency for the 
impedance of one wire to be vreater than that of another. 
Ou account of the different distances between the axis 
of the various wires, slight differences of potential are 
created, and if all the wires were bare there would be a 
short-circuiting effect, and the desired results would not 
Ix fully attained. For this reason, therefore, the wires 


re lightly insulated with enamel. 

In the construction of the cable the 
first covered with a laver of cotton to protect the enamel, 
and three twisted together to form a unit. Three 
. and the operation 
when they 
protec tion, 


insulated wire 


is 


wires are 


of these units are then twisted together 


is repeated until eighty-one wires are reached, 


are covered with a coat of silk to give further 














FIG. 2—COMPLETE INDUCTANCES 


rhree units are then twisted together, and the 
operation is repeated until the cable contains 6561 wires. 


of these 


The illustration—Fig. 1—shows the wires spread out 
fanwise, and gives a good idea of the construction ; whilst 
Fig. 2 shows two of the inductance coils, composed of this 

I 

avoir 


As the coils are 17ft. in diameter, transport by rail was 
out of the question, and they had to be conveyed from the 
maker's works at Rugby on special lorries. The route 
had to be specially selected and surveyed in order to 
avoid troubles at bridges, &c. Moreover, it will be per- 
ceived from Fig. 2 that the wall of the workshop in which 
the inductances were made had to be broken away in order 
to get the inductances out of the building. In all, there 
are nine these inductances, which were constructed by 
means of speciai machinery to the specifications of the 
Post Office engineering department. 


of 





A general meeting of the members was 
held on Monday, November 2nd, Sir James Crichton-Browne, 
treasurer and vice-president, in the chair. The special thanks 
of the members were returned to Professor Percy Frankland for 
his gift of a number of relics of Faraday, and to Sir Alfred Yarrow 
for his donation of £248 14s. towards the cost of advertising the 
The chairman reported the death of Dr. H. H. Hilde- 
an honorary member, and a resolution of condolence 
Dr. John Freeman, Mr. W. 8. 


Roya. I NsTITUTION.— 
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Public Works, Roads and Transport 
Congress and Exhibition (1925). 


Tue programme of the Publie Works, Roads and Trans 
port Exhibition (1925), which is to be held at the Royal 
Agricultural Hall, London, N., from the 19th to 26th inst., 
has now been issued, and is as follows : 

On 1th, 11 a.m., 
ference Annexe-there are to 
the Association of Managers 
of Sewage Partial Purification 
of Sewage (paper by Mr. H. C. 
Whitehead, Assoc. M. Inst. C.E., engineer to the Birming- 
ham, Tame and Rea District Drainage Board); and (5) 
|“ Activated Sludge Experiments at Bradford: (1) 
Nitrogen Losses in an Activated Sludge Plant ; (2) Partial 
Purification of a Strong Sewage’ (paper by Mr. J. A. 
Reddie, F.1.C., F.C.S., chief chemist, Sewage De spartment, 
City of Bradford). The chairman will be Mr. G, A. Hart, 
M. Inst. C.E., sewerage engineer, Leeds (pecsidont of the 
Association). In the afternoon at 2.30 p.m. in the same 
Conference Room there will be conferences arranged by 
the Association of Managers of Sewage Disposal Works on 
both from 


Thursday, November at in the Con 
Room—North Gallery 
conferences arranged by the 


Disposal Works on 
by Activated Sludge 


be 


(a) 





(c) “Sewage Disposal of Rural Areas, an 
Engineering and Economic Aspect ”’ (paper by Mr. W. H. 
Makepeace, F. Inst. S.h., A.M. Inst. Mech. E., borough 
sewage engineer, Stoke-on-Trent); and (d) ay Dis- 
posal”? (paper by Mr. P. G. Lloyd, F.C.S., .S.E 


Disposal Worksl’ 
1. G. Gibbon, 


Kingston-on-Thames Sewage 
this being Mr. 
Assistant Secretary, Ministry of Heaith. 
On the Friday, at 11 the 
Shepherd’s Room—-there is to be an extraordinary general 
of the British Waterworks Association (Winter 
to be followed (at approximately 12 noon) by con- 


manager, 


the chairman on occasion 


a.m., mM Conference Room 
meeting 
Session). 


ferences on—(e) “* Regional tg s for Water Supply ” 
(paper by Mr. I. G. Gibbon, C.B.E., Assistant Secretary, 
Ministry of Health); (/) te rr Policy Committee 3” 
(paper by Mr. Ratcliffe Barnett, M. Inst. C.K., water engi- 


neer, Keighley); and (y) ** National Water Policy without 
Nationalisation *’ (paper by Mr. R. Atkey, J.P., past- 
president of the British Waterworks Association and chair 
man of the Nottingham Corporation Waterworks Com- 
mittee). The chairman will be Mr. C. G. Musgrave, J.P.. 
chairman of the Metropolitan Water Board (president of 


the Assoviation). In the afternoon, at 2 o'clock approxi- 
mately. in the same Conference Room, there are to be 
conferences arranged by the British Waterworks Associa- 


The Financial Management and Control of Water Under- 


takings *’ (paper by Mr. F. W. Davies, M.I. Mech. 
engineer and general manager, Waterworks Department, 
Nottingham). Chairman, Mr. C. G. Musgrave. 

On the Saturday, at 11 a.m., in th» Conference 
Room—North Gallery Ann»>xe—thoere will be a _ con- 
ference arranged by the Institute of Cleansing Super- 
intendents on—(k) ‘‘ Factors to be Considered in the 


Selection of Transport for Public Cleansing Work " (paper 
by Mr. J. A. Priestley, cleansing superintendent, Sheffield). 
Chairman, Mr. J. R. Heath, borough engineer and sur- 
veyor, Swansea (president of the Institute). 

On Monday, the 23rd, at 2 p.m., in the Conference Room 
—North Gallery Annexe—there will be conferences under 
the the County Land Agents Association on 
(4) ** Land Settlement in New Zealand ” (paper prepared, 
by the direction of the Hon. A. D. McLeod, Minister 
Lands, New Zealand, by Mr. J. B. Thompson, Under 
Secretary for Lands, and to be read by Mr. F. T. Sandford, 
Immigration Officer, New Zealand Government Offices, 
London) ; and (m) ** Are Small Holdings of Private Owners 
and County Councils in Fngland and Wales Essential to 
National Prosperity ; with addendum 


auspices ot 


(paper an con- 


assistance of small holders after 


taining sugyvestions for the 
settlement, by Mr. F. H. Osmond-Smith. county land 
agent, Glamorgan). Chairman, Sir Francis Floud, K.C.B., 
Permanent Secretary, Ministry of Agriculture and Fisheries, 
On the Tuesday. at Il a.m in the Conference 
Room—North Gallery Anne -there will be con- 
ferences under the auspices of the Associations of Local 
Authorities on—(n) ** Mains in Public Highways *’ (engi- 
neering paper by Mr. Roland Fletcher, A. M. Inst. C.E., 


borough engineer and surveyor, 
‘Public Utility Services nder Highways,” by Mr. 
G. P. Warner Terry, Barrister-at-Law, Assoc. Sur. Inst. 
statistical officer and assistant clerk, Metropolitan Water 
and (7) “ The Use of Tar in the Construction of 
(paper by Mr. Thomas Glover, M. Inst. C.EF., 
British Gas Light Company, Ltd., 


Smethwick ; legal paper (0) 


Board) ; 
Roadways ” 
engineer and manager, 


Norwich, and Mr. Arthur Collins, M. Inst. C.E., late city 
engineer, Norwich). Chairman, Sir Henry P. Maybury, 
Director-General of Roads, Ministry of Transport. In 


the afternoon in the same Conference Room there are to 
be conferences arranged by the Institution of Municipal 
and County Engineers on—(q) “ Strengthening and Widen- 
ing of Bridges ” (paper by Mr. C. G. Mitchell, B.Se., A.M. 
Inst. C.E., and Mr. C. 8. Chettoe, B.Sc., A.M. Inst. C.E., 
Ministry of Transport); and (r) “ Road Corrugation ” 
(paper by Mr. E. L. Leeming, M.Sc., engineer and surveyor, 
Barton-upon-Irwell Rural District Council). Chairman, 
Mr. Frank Massie, M. Inst. C.E., F.S.1., surveyor, Wake- 
field Rural District Council (president of the Institution). 

On the Wednesday, at 11 a.m., in the Conference 
Room—Shepherd’s Room—there are to be con- 
ferences: arranged by the Institution of Gas Engineers 
on—(#) ** Public Lighting by Gas, with _— Reference 
to Automatic Systems” (paper by Mr. C. 8. Shapley, engi- 
neer and general manager, City of Leeds Gas Department) ; 


and (t) “ The Valuation of Gas Undertakings for Rating 
Purposes ” (paper by Mr. George Evetts, M. Inst. C.E., 
Palace Chambers, Westminster). Chairman, Mr. C. F. 


Botley, M. Inst. C.E., chief engineer, Hastings Gas Com- 
pany (president of the Institution). In the afternoon, 
at 2.30 p.m., in the Conference Room—North Gallery 





ith the relatives was adopted. 
Jarratt 


and Viscount Leverhulme were elected members, 


tion on The Extended Use of Rivers for Supply of 
Domestic Water” (paper by Sir. Alexander Houston, 
K.B.E., Director of Water Examination, Metropolitan 
Water Board); The Report on Underground Water of 
the Advisory Committee of the Ministry of Health” (paper 
by Mr. W. B. Cleverly, A.M. Inst. C.E.. engineer and 
manager, Stourbridge and District Water Board): and (j) | 


E., | 


Nov. 6, 1925 


Incorporated Municipal Electrical Assoviation on u) 

The Uses of Electricity for Housing and Institutional} 
Purpoges "’ (paper by Mr. R. Hardie, A.L.E.E., Electricity 
Department, Glasgow). Chairman, Mr. R. B. Mitchell, 
engineer and manager, Electricity Department, Glascow 
(president of the Association). 

On Thursday, November 26th, at 11 a.m., in the Con 
ference Room —North Gallery Annexe—there will be con 
ferences arranged by the Institution of Municipal and 
County Engineers on—(v) “ Repair of Roads Against 
Tramway Tracks "’ (paper by Mr. Francis Wood, borough 
engineer, Blackpool); (w) “ Rural Roads” (paper by 

| Mr. W. L. Gibson, county engineer, Western District oj 
| Perthshire, and Mr. G. 8S. Barry, F.S.1., county road sur 
veyor, Ayrshire). Chairman, Mr. Frank Massie, M. |nst 
C.E., F.S.1, In the afternoon, at 2.30 p.m., in the sume 
Conference Room, there will be conferences arrange:| by 
the Institution of Municipal and County Engineers 

(x) ** Regional Planning and Road Development ” (paper 
by Mr. H. H. Humphries, M. Inst. C.E., city engineer, 
Birmingham); and (y) “‘ Housing: Alternative Met}ods 
of Building *’ (paper by Mr. Perey Morris, chief officer, 
Housing and Town Planning Department, Wakefi: 
Chairman, Mr. Frank Massie, M. Inst. C.E., F.S.1. 

An exhibition of plant, machinery and materials for 

| munic ipal purposes will be held at the Agricultural Hall 
during the continuance of the Congress, and will be open 
every day (with the exception of Sunday), from 10 a.m 
to 7 p.m. 











| PERSONAL AND BUSIN aes ANNOUNCEMENTS, 


We learn that Messrs. Henry Lea and Son, of Birming 
| Sen been appointed consulting engineers for the new Nava 
School, which the Admiralty ix about to build near Ipswicl 
ENGINEERING Company, Ltd., Morden W 


S.W. 19, asks us to state that it has opened a 


Foster 
Winbledon, 


branch at 140b, Victoria-strect, Bristol, The manager apy i 
is Mr. W. J. Murphy 

Tue Foster Exnutineerine Comvany, Lid., of Morden W 
Wimbledon, 8.W. 19, ask us to announce that it has opened 
additional office and stores at 37. South Castle-street, Liver; 


Mr. GS. Williams has been appointed manager of the new brar 


Mr. H. L. Crrreniey, who has resigned the position of 
manager at the Gorton Foundry of Beyer, Peacock and 
Ltd., Manchester, to take up the general managership of Me 


leaving 
gold chain b 
hy 


Babcock and Wileox’s Kenfrew Works, 
sented with a gold watch and a platinum and 
staff, and with an illuminated address and set of pip. 
workmen of the first-named firm 


was, on 





Tae Brarrisn Wacon Cowrany, Ltd., Rotherham, ha 
duced a scale photograph showing actual sections of the 19 
l2-ton new specification wagon with a descriptive list f 

| the various items which compose a wagon, which should | 


} service to those who deal with the repairs of rolling stock | 


particulars ref 
r 


photograph has been reproduced with the 
3ft. long, mounted on roller 
to owners of 


to on a glazed sheet about 
| and will, understand, 


be sent 


j Trap, we yr 
}; Wagons on request. 

Tue ENnouisn Evectrric COMPANY announces that instead of 
treating the Manchester, Bradford, Sheffield and Liverpuol 


districts as four distinct sales areas, each controlled by a separat 


branch office, it is combining them so as to form a “ North« 


Area ” with headquarters at 196, Deansgate, Manchester, under 
the direction of Mr. P. H. Symonds, M.I. Mech. E., A.M.I.E.} 
who has been appointed northern area sales manager for t! 


company. The existing offices at Bradford, Sheffield and Liv 
poo! will be maintained as subsidiary offices and will conti 
to deal with the firm’s business in their respective districts 








CONTRAOTS. 





Lid.. of Carlisle, have 


Authority an order to build a float 


COWANS, Ny Co., rece) 
from the Port of London 


crane capable of lifting 150 tons. 


SHELDON 


THORNY CROFT AND Co., Ltd., have received a repeat 
order from the Devon Motor Transport Company, Ltd., for 
fleet of their new type Al Long ” passenger chaseis fitted wit! 
twenty-seated omnibus bodies. 


Joun L. 
‘ 


Tue Westincuouse BRAKE AND SAXBY SIGNAL ComMPA? 
Ltd., has received an order from the Southern Railway for 
supply of the whole of the power signalling apparatus required 
for the equipment of Charing Cross and Cannon-street stati 


Ir is reported by cablegram from Egypt that Dorman. L« 
and Co., Ltd., have received from the Egyptian State Railw: 
the ordec to build over the Nile at Dessouk. about 20 miles fr 
Alexandria, a steel bridge having a total length of 2000ft. and 
comprising ten spans, including one swing span. The contract 
price is said to be about £142,000, and the order was secured 
the face of severe competition from Belgian, French, Gern 
and Italian firms. 


London and North-Eastern Railway Company, 
Hull Docks, hax authorised the provision of a ni 
travelling pneumatic grain discharging plant to supplen« 
the existing elevators at the King George Dock at Hull, v 
are unsuitable for cleaning up the holds and for dealing with sn 
parcels of grain in lazarets and other awkward portions of thy 
vessels. The capacity of the new plant is to be 60 tons per hour 
The order has been placed with Henry Simon, Ltd., Manchester 


J. BLAKEBOROUGH AND Sons, Ltd., of Brighouse, Yorkshi: 
have been awarded the contract for the supply of the free d 
charge regulators required for the Hume Dam on the Murra) 
River, Australia. These regulators, which will be the largest 
of their kind in the world, will consist of seven Larner-Johnse: 
needle type valves with hand and electrical control. Four of the 
will have an inlet diameter of 9ft. and three an inlet diameter 
13ft., all the seven valves having an outlet diameter of 7ft. 6i: 
the maximum head on the valves being 100ft. In addition t 
this contract the firm has contracts in hand for the Arapu 
hydro-electric power development scheme in New Zealand, for 
which three 12ft. to 9ft. diameter valves are being construct« 
for a maximum head of 210ft. The firm is also responsible f 
the valves of the Larner-Johnson type which are being install: 
at the Lake Coleridge hydro-electric development, these valve 
being 54in. inlet diameter und 42in. outlet diameter, with 
working head of 536ft.; and is also constructing the 74in. 
60in. diameter Larner-Johnson free discharge regulating val\ 
which is being installed on the Vernon Hooper Dam at Shongwen 
South Africa, for the city of Durban. 


THe 
owner of the 


1 








AN express on the St. Louis and San Francisco Railway 
bound from Florida to Kansas City, was derailed on th: 
27th ult., owing, it is believed, to a defect in the track. 





Annexe, there will be a conference arranged by the 





Sixteen persons were killed. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


From our own Correspondent.) 


General Situation. 


BUSINESS in tron and steel in the Midlands and 
flordshire continues to improve, but this betterment 
the position is being treated, alike by producer and 
eonsumer, with ‘rtain of caution. In some 
circles there is a firm belief and a hope that the comparative 
tagnation which has marked the industry for so long, 
especially in this area, is at last beginning to lift as the 

neral position appears steadier. Many indus- 
trialists, however, are waiting to see if the improvement 

maintained committing themselves. A fairly 

bstantial number of forward contracts have been placed 
juring the past fortnight, but the severe competition in 
the structural steel trade, which is causing prices to be 
ruthlessly cut, has to some extent upset forward business 

that department In the pig iron branch, however, 
values tend to stiffen, an increasing amount of this 
of Many galvanised sheet 

lls are in the happy position of being unable to accept 
further orders for delivery this year 


S 


ac amount 


to be 


before 


ere 
business is being done 


Ass 


Steel Price Cuts. 


although there is rather 
business on offer, competition is very acute, both 

There is par 
constructional 


In the steel department, 
more 
mg the home makers and the importers 
cularly bidding for in the 
plate trade. The anxiety to get bulk orders, to meet the 
reauirements of the powerful modern plants, has led to 

7 of Angles and joists have fallen 
half-a-crown per ton to £7 7s. 6d., as have tees to £ 6d. 
£8 7s. 6d. 
It 1 considered that a really good specification for lu 
£8 5s Boiler plates can 






‘lose orders 


further cuttmeg prices 
7 7s 





Ship bridge and tank plates are obtainable at 


plates would not be refused at 


he bought at £11 10s. The Association price of £12 has 
passed out of recognition. Small steel bars are steady at 
£8. Efforts are being made by sellers to improve the 


prices of steel bars, but for the most part transactions have 
taken place in the neighbourhood of £8. Native mild 
teel billets, which have been for some months at £6 10s., 
an now be bought at £6 7s. 6d 
f disparity between the home and foreign prices of soft 
billets ; the imported are nearly £1 below the British figure. 
Very little new steel business has been given out to engi- 
neers during the past week, but local firms are well situated. 
In this district the most active department is that of wagon 
snd carriage building, very contracts being in hand 
for home and foreign railways. Sheffield is also a better 
customer for high carbon steels 


There is still a good deal 


good 


Raw Iron Improvement. 


The pig iron industry in this district is gaining 
strength. On ‘Change in Birmingham to-day the market 
was much brighter, consumptive demand has improved, 
und there prospect of better prices being realised in 
the near So many Midland blast-furnaces have 
heen withdrawn from production that the scale has been 
Output is no longer equal to consumptive require- 
nents, and the stocks which have been a balancing factor 
in recent weeks are diminishing rather markedly with the 
nerease of The foundry trades show rather 
more activity. It does not appear that the heavy foundries 
we very much busier. There is a well sustained demand 
for raw material for the light castings trade, however, and 
decidedly more attention is being given to covering pro- 
pective An appreciable proportion. of 
the output over the next two months is pledged. Values 
f foundry iron are strong. Derbyshire smelters, who 
have steered a steady course during the slump, on "Change 
in Birmingham to-day had to be content with the prices 
recently ruling, but there was no longer any signs of waver- 


is a 
future. 


turme d 


business 


requirements 


ng. There was a levelling up of Northamptonshire prices, 
No. 3 selling at £3 2s. In exceptional cases 6d. additional 


was obtained. The demand for forge iron is not quite so 
nactive as it was, and here also values are slightly firmer, 
Derbyshire commanding £3 2s. and Northamptonshire 
£2 16s. The amount of business forthcoming, however, 
is comparatively small. Smelters continue their efforts 
to get better prices, and it is considered quite possible they 
with Blast-furnace coke is plentiful 
and values are easy 


may meet success 


Finished Iron. 


There is practically no change in the finished iron 
trade of the district. The Staffordshire works are still 
short of orders, but make fair aggregate deliveries of iron 
and re-rolled steel for wagon building and various hard- 
ware requirements. Marked bar houses are moderately 
well occupied, and no difficulty is experienced in obtaining 
the basis rate of £14 10s. Bars of Crown quality are 
offered at prices varying from £11 10s. to £12, the latter 
being, generally speaking, the Staffordshire price, though 
that is sometimes shaded. The competition of Lancashire 
houses, which quote the former figure, continues to be the 
subject of comment. Native nut and bolt iron can be 
bought at £10 10s. upwards ; but owing to the very low 
price of Lorraine iron, comparatively few orders are given 
to the home makers. In consequence of the strike in 
Belgium, deliveries are none too good. 


Galvanised Sheet Values. 


The overseas demand for galvanised sheets has 
increased considerably, and makers have further advanced 
their prices half-a-crown per ton, making the quotation for 
24-gauge corrugateds £16 12s. 6d., a rise of 7s. 6d. on a 
fortnight ago. The price appreciation has to some extent 
checked buying, but the mills are in a strong position, and 
are considered well able to maintain the new figure. The 
advance is partly due to the very high price of spelter, which 











| 


| 


is a very strong market at prices round about £40. Most 
of the new business taken is for next year’s delivery. Some 
of the mills are not able to quote for nearer delivery than 
February. There is a lull in the tin-plate trade so far as 
this district is concerned. Prices are steady, but fancy 


| rates are quoted for some sizes of wasters. 





Modern Coke Ovens. 


I learn that a battery of seventy coke ovens for 
the production of blast-furnace coke and by-products is 
being erected at the Devonshire works of the Staveley 
Coal and Iron Company, Derbyshire. They are to take 
the place of 100 obsolete ovens. When the full battery 
is in commission there will be a coke capacity of 800 tons 
a day, nearly double the capacity of the 100 obsolete ovens. 


Birmingham Exports te U.S.A. 


Consignments of machinery and vehicles from 
Birmingham to the United States have shown a gratifying 
increase for some time past. In the first quarter of the 
year the value was 43,869 dollars, in the second quarter 
this was doubled, while in the third the previous total was 
again nearly doubled, amounting to 157,899 dollars. This 
figure compares with 9228 dollars in the third quarter of 
1924. Exports of brass manufactures from this district 
to the States during the past quarter increased from 65,629 
dollars to 69,241 


Coventry Engineering. 


A healthy tone predominates the principal phases 
of the Coventry engineering industry. Increased activity 
prevails in the motor car and motor cycle factories, and in 
both branches there is no lack of orders for the home market, 
while the gradually improving response to the efforts 
which have long been made to recover a position on the 
overseas markets is encouraging. Unemployment in the 
city is now below the 2000 mark. 


Edge Tools. 


The Midland edge tool industry is not so well 
employed as it was. The South American trade has fallen 
off rather badly, owing largely to the Brazilian exchange 
noving against us and depression in the central areas 
Fortunately, however, the Eastern business, which takes 
a considerable portion of local output, is being well main- 
tained. 


Birmingham’s Call for Electricity. 


Electricity both for power and lighting is in 
increasing consumption in Birmingham. During the past 
three months 2016 additional consumers, with an aggregate 
of 25,000 lamps and 6000 horse power in power supplies 
have been coupled up to the mains. The of 
tricity during September quarter advanced by nearly 
7$ million units, compared with September quarter of 
last year, representing an increase of 18 per cent. In the 
section relating to power supplies the improvement is very 
marked, and after making allowances for that which is 
attributable to new supplies, the figures afford clear 
evidence of an improvement in the productive output 
of the numerous works and factories in Birmingham making 
use of electricity for power purposes. 


sales elec- 


Unemployment. 


The number of persons unemployed in the Mid- 
lands last week was 128,302, as compared with 128,883 
for the previous week, a decrease of 581. This is the 
smallest decrease recorded in the past few weeks. The 
aggregate consists of 96,623 men, 1850 boys, 27,459 women, 
2370 girls. The returns for the principal towns are : 
Birmingham area, 23,847 ; Bilston, 2614 ; Coventry, 1914 ; 
Cradley Heath, 3722; Derby, 1599; Dudley, 3416; Leam- 
ington and Warwick, 382 ; Leicester, 5083 ; Northampton, 
1744 ; Nottingham, 7710; Oldbury, 1152; Peterborough, 
278; Redditch, 1258 ; Smethwick, 3041 ; Stoke-on-Trent 
area, 13,754 ; Stourbridge and Brierley Hill, 3209 ; Tipton, 
1859 ; Walsall, 4045 ; Wednesbury, 2439 ; West Bromwich, 
2602 ; Wolverhampton, 4108 ; Worcester, 1529. 








LANCASHIRE. 


our own orrespondents ) 


MANCHESTER 
Genera! Conditions. 


THE markets all round for iron and metals are 
thought now to be in rather a better condition. Appa- 
rently, the belief is growing, not only amongst sellers, but 
also with buyers, that prices of iron, steel and copper are 
at or near the bottom, and hence that stocks of moderate 
dimensions may as well be held by the consumer. This 
feeling has led to some large buying in some departments 
of the trade during the last ten days or a fortnight, and 
it is probably safe to assume that the buying for the re- 
plenishment of stocks is not yet over. In Lancashire 
especially the very pessimistic outlook of the consumers 
of iron and metals has brought about a state of things 
in which many industries were being carried on with pur- 
chases of material made from week to week. A change 
to the other condition seems now to be in progress, and, 
of course, it leads to a more cheerful feeling amongst 
sellers. In the absence of any expansion of the consuming 
industries, it may, of course, result in a duller time when 
the buying is over; but most people hope that the actual 
consumption of iron and metals will have improved by 
that time. 


Metals. 
The standard copper market here keeps very 
steady. The fluctuations are small, and do not indicate 


that any serious movement is yet in sight. It is true that 
reports about American domestic consumption are very 








favourable, and have been getting more optimistic lately ; 
but the effect of these reports is counteracted by the poor 
condition of European buying, and especially by the 
apparent inability of Germany to take more copper. The 
trouble, of course, in Germany is the lack of capital, and 
there seems to be some hope there that foreign capital 
will be attracted. One has little doubt that there is room 
for a big expansion in the European consumption of copper 
if the financial difficulties could be overcome, and, of 
course, in the end these difficulties will be surmounted 
There has been a slight increase in the supplies of copper 
since August; but so far it is trifling and does not give 
rise to any uneasiness. Copper is fairly safe so long as the 
price of refined ingot does not rise above £70, and it is a 
fair way below that level at present. The manufacturers’ 
prices for copper sheets and bottoms, and for copper and 
brass tubes are steadily held, and for some time the fluctua 
tions in the copper market have not been considered large 
enough to justify any change. Consumers in the engi- 
neering trades are still of opinion that these prices are 
unnecessarily high; and, indeed, it is difficult to justify 


them without assuming the existence of enormous “ over 
head” costs. The mere cost of the raw material, say, 
refined copper at £66 and spelter at £40, cannot, for 


instance, justify ls. per |b.—-£112 per ton—for ordinary 
locomotive brass tubes, or £102 per ton for flat copper 
bottoms. In the market for tin there have been, of course, 
some fluctuations, but the general condition remains very 
strong, and supports the contention of those optimists 
who have for a long time been predicting a level of £300 
per ton by the end of the year. Apparently, one sharp 
setback was caused by a scare about political affairs on 
the Continent; but, of course, this effect could only be 
temporary, and the main considerations affecting the tin 
market are unaltered. The output barely keeps up to the 
rate of consumption, and while this is the case it is un 
likely that the market can fa!l to any extent. Lead has 
fluctuated a little, but a return to low prices in this 
market is not yet in sight. Spelter is fairly high now, 
but the demand keeps good and no collapse is probable 
just yet 


Pig Iron. 


The markets foundry iron 
remain in rather a better state than formerly. There 
has not been much cutting of prices reported lately, and 
it is clear that sales have been on a considerable scale during 
the past two or three weeks. The question now is whether 
these increased sales of foundry iron represent any serious 
increase in the demand for castings. It is no doubt true 
that some of the Lancashire foundries have obtained more 
work lately, but it is not clear that there has been any 
general growth in the quantity of work distributed in this 
district. A more probable-reason for the larger buying of 
foundry iron is that consumers have reached the conclu- 
sion that there is nothing of any importance worth waiting 
for, and that they may just as well rid themselves of the 
inconvenience of buying supplies from hand to mouth ; 
for undoubtedly this is a very inconvenient way of con- 
ducting a large foundry business, and it is only worth while 
in times when, at every purchase, the price to be paid is 
lower than it was on the last occasion. This would no 
doubt account for a good deal of the buying, because nearly 
all the foundry yards were bare of stocks at the beginning 
of October. If this theory of the cause of the late buying 
be the true one, then, of course, we must be prepared 
to see a falling away of the demand so soon as stocks have 
been accumulated ; and hence the outlook for the foundry 
iron market is still very uncertain. In Manchester about 
73s. delivered is the usual price for Derbyshire No. 3 and 
about for Lincolnshire. As for the Northampton- 
shire brands, they are not now offered, as the makers 
seem able to get 62s. at the furnaces, and a Manchester 
price based on this cost at the furnaces would be con- 
siderably more than is being paid for Derbyshire iron 


in Lancashure for 


"%6 
72s. 


Steel. 


There is no improvement yet in the finished steel 
trade here. Merchants take a very pessimistic view of the 
condition of the market, and surprising reports are cir- 
culated as to the prices sometimes accepted. There have 
been some astonishingly low prices reported for steel 
plates, even below the parity of £8 in Manchester. These 
reports, however, do not always relate to Manchester 
business. So far as one can see, some makers of plates are 
willing to take any price in order to secure business. 
Nominally, the price of common plates in Manchester is 
£8 5s. and of joists and angles £7 5s. per ton. Boiler plates 
keep steadier, and one does not hear much about the cutting 
of prices in that department; but consumers of boiler 
plates rather resent having to pay so much more than the 
normal difference between the two qualities. Bar steel 
has been affected by the low prices in the other depart- 
ments, more especially flat bars. Probably these bars 
could be bought now at about £8 in this district. 


Scrap. 


No further movement is reported in the prices 
for melting steel scrap. Dealers do not appear willing to 
pay more than about 65s. per ton at Lancashire stations, 
but there is not much on offer at that figure. A slightly 
better demand is reported for heavy wrought scrap, and 
one or two forges have paid 67s. 6d. per ton delivered at 
the works. Others still offer only 65s. Founders are not 
buying cast scrap very freely, and as a rule offer only 70s. 
per ton for good lots of broken machinery iron. Textile *’ 
scrap is rather better, and possibly 75s. could be got for it. 


Manchester College of Technology. 


A very congenial gathering. in which I was 
invited to participate, met at the College of Technology 
on Saturday evening last, when the members of the 
Technology Senior Union, embracing the teaching staff 
of the College, held their eleventh dinner in the College 
refectory. They had as their chief guests the Lord Mayor 
of Manchester, Alderman F. J. West, M.I. Mech. E., and 
Dr. Alfred Rée, the President of the Manchester Chamber 
of Commerce, who are respectively the chairman and 
deputy chairman of the College Committee. Professor 
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Miles Walker, D.Se., occupied the chair. The chief features 
of the proceedings were two extremely happy speeches 
by Principal B. Mouat Jones, D.S.O., and Professor F. L. 
Pyman, Ph.D., D.Sec., who proposed the two toasts, 
“ The Right Hon. the Lord Mayor of Manchester,’’ and 
“The President of the Manchester Chamber of Com- 
merce.’ The Principal has earned for himself a very high 
reputation in this district as an after-dinner speaker, 
and he can always be relied upon to compress the maxi- 
mum amount of humour into his remarks. The pedago- 
gical atmosphere on this occasion had no deterrent effect 
upon his ready wit. Professor Pyman, who proposed the 
other toast, was no less successful. Having a chemist— 
Dr. Rée—-as his subject, he dealt with the toast on chemical 
analytical lines in a most ingenious manner. The evening 
was a great success. 


Manchester Association of Engineers. 


On Wednesday next, the 11th inst., the members 
of the Manchester Association of Engineers are invited by 
Mirrlees, Bickerton and Day, Ltd., to view the 1000 horse- 
power marine reversing oil engine, which this firm has 
recently built. The visit will enable the members to obtain 
some idea of the problems which are involved in the 
application of the internal combustion engine to marine 
purposes, 


The Engineering Trade. 


Taken all round, the past month has been more 
satisfactory for the engineering industry of this district 
than many of its predecessors as regards the amount of 
business that has been booked, and although it would be 
somewhat hazardous to forecast any general material 
improvement, the outlook is certainly more hopeful than 
it has been for some time past. The large electrical manu- 
facturing firms, some of the textile machinery makers, 
locomotive builders and makers of conveying plant have 
all benefited by orders of considerable magnitude, and 
although machine tool builders are anything but busy, I 
hear that with many firms the year which is now coming 
to a close has been better than 1924. For locomotives, 
Beyer, Peacock and Co. have been fortunate in obtaining 
important business, and the developments that are taking 
place in the manufacture of artificial silk have benefited 
Dobson and Barlows, Bolton, to a considerable degree. 
The Metropolitan-Vickers Electrical Company has received 
a number of important orders for steam turbines recently, 
including several very large turbo-alternator sets, for 
various parts of the world. A 40,000-kilowatt turbo- 
alternator set, 60 periods, 1800 revolutions per minute, is 
being supplied for the extension of the Amagasaki power 
station in the Osaka area, where two Metrovick 25,000- 
kilowatt sets were installed last year. Two 35,000-kilo- 
watt sets, 50 periods, 1500 revolutions per minute, have 
been ordered for the new Tsurumi station, which is in the 
Tokio area. The alternators for all three sets are of 43,750 
kilovolt-ampéres capacity each, and are the largest units 
yet constructed in Great Britain. A 12,500-kilowatt set, 
60 periods, 3600 revolutions per minute, the largest British 
set yet constructed for this speed, is being built for the 
Nankai Electrical Railways, and a 12,500-kilowatt set, 
3000 revolutions per minute, is being supplied for exten- 
sions to the Kokura power station in Kyushu. For Russia 
a 25,000-kilowatt turbo-alternator set, to run at 1500 re- 
volutions per minute, is on order for the Leningrad “‘ First 
State ” station, formerly the 1886 Company. The Anglo- 
Persian Oil Company has ordered two 4000-kilowatt, 
3000 revolutions per minute, turbo-alternator sets, com- 
plete with condensers and air coolers, for extensions to its 
oil refinery power station at Abadan, Persia. For the 
Argentine, a 2000-kilowatt set, with condenser and air 
cooler, is being supplied to the Cordoba Light and Power 
Company; and for India a 4500 brake horse-power, 
3000 revolutions per minute, geared turbine, probably the 
largest yet applied to drive a textile mill mechanically, 
is being supplied with condenser to the Reliance Jute Mills 
of Caleutta. Other orders in hand for India include geared 
turbines of 1000 horse-power for Vidarbha Mills and 600 
horse-power for Shree Meenakshi. In the textile machinery 
section, Dobson and Barlows have received an order for 
the machinery for a new artificial silk mill in Manchester, 
the company for which has recently been floated. This 
order is said to amount to £160,000. 


Barrow -In-FuRNEssS. 
Hematite. 


There are signs at last of an improvement in the 
hematite pig irontrade. It must not be assumed that there 
is anything like a rush for iron, but at the same time trade 
is developing slowly, and the demand is certainly better 
than it has been for some months. Another furnace has 
been blown in at Millom. The steel departments are taking 
a fair quantity of the output at some of the works, and 
the business done is not only taking the remainder of the 
make, but the stocks which have accumulated at some of 
the works are being cleared. The Midlands, Scotland and 
Wales are all customers to a greater extent. The trade 
with the Continent is small, although there was a cargo 
for Treport from Barrow last week. American business is 
spasmodic, but orders keep coming in, and there were a 
few thousand tons shipped at Barrow last week for 
America. Some materia! went direct from Barrow, while 
other parcels went rid Liverpool for trans-shipment. 


Iron Ore. 


There is a better outlook in the iron ore trade, the 
principal activity being in Cumberland. The Furness mines 
are not doing a great deal at present. ‘There is not much 
business being done outside the district, but such business 
may improve if Scotch makers get busier. The foreign ore 
trade is slightly better, and cargoes into West Coast ports 
will be more frequent. 


Steel. 


The steel trade is only moderately busy, and the 
number of orders held is not heavy and not sufficient to 
keep the rail mills going for any length of time. Fresh 


small section and hoop mills are better situated. Foundries 
are moderately employed. 
Shipbuilding. 

The tenders for the three new cross-channel mail 
boats for the Fleetwood—Belfast service have been sent 
in, and the L.M.S. Railway is considering them. It may 
be some time before the orders are given out, but one 
steamer is supposed to be required for next season. Each 
firm tendering submitted its own design. The steamers 
will be about 360ft. long. Their beam will be such as 
to allow of the required accommodation with a length 
which cannot be increased, owing to the width of the river 
at Fleetwood. It would seem that these three new steamers 
which are to have a speed of 21 knots, are necessary, owing 
to the growing traffic. There is some talk of the Heysham 
| service being stopped when they are put into service. At 
Fleetwood there are to be considerable extensions of the 
wharves and railway approaches, so as to reduce the 
inconvenience of embarking and disembarking. 








SHEFFIELD. 
(From our own Correspondent.) 


Heavy Steel Trade Brighter. 


A GREATER feeling of confidence is evident in 
the iron and steel trades, and though at the moment the 
works do not seem to be any busier, an improvement is 
undoubtedly at work. For two weeks in succession there 
has been a drop of 500 in the number of unemployed regis- 
tered on the books at the Labour Exchange, and compared 
with this time last year, there are 3000 less unemployed. 
Men are being gradually absorbed into industry, and if the 
movement continues at the recent rate there will be good 
ground for believing that conditions are tending towards 
a definite steel trade revival. A lot of plant is idle, and 
much headway will have to be made before it can all be re- 
commissioned, but a beginning has already been made, 
and during the past few weeks several open-heart h furnaces 
have been re-started. Another significant development 
has been made public in the statement at the annual meet- 
ing in Sheffield of the United Steel Companies, Ltd., that 
the suspended developments of the Appleby Works at 
Frodingham are to be carried out without delay. The 
extensions, on which about £3,000,000 have already been 
spent, had to be suspended two years ago because of trade 
depression, and the decision of the Board to lay out new 
capital on this enterprise can only mean that it has con- 
fidence in the future possibilities of trade. The indication 
in this direction is particularly towards shipbuilding, 
because the intention is to produce ship and boiler-plates 
on an extensive scale at Appleby. The steel plant there 
when completed will be one of the most important in the 
country, and employment will be found for a large number 
of men. 


Oversea Railway Orders. 


Sheffield has a considerable interest in three very 
useful orders for railway material which have come to 
this country from abroad. Cravens Railway Carriage and 
Wagon Company, Ltd., of Darnall, Sheffield, has secured 
two South American orders, one from the Antofagasta 
(Chili) and Bolivia Railway for four sleeping cars, six first- 
class carriages, and two dining cars, afd the other for 
three six-wheeled bogie restaurant cars, 79ft. long, for 
the Central Argentine Railway. A large repeat order for 
the South African Railways has been secured by the Metro- 
politan-Vickers Electrical Company, of Manchester and 
Sheffield. The order, which is of a value of more than 
£250,000, is for seventeen combined passenger and freight 
locomotives, with spares. A third contract has been secured 
for the Nottingham works of Cammell, Laird and Co., 
Ltd., who are to make 220 broad-gauge steel coaches for 
the Indian State Railways, half being for the East Indian 
Railway and half for the North-Western Railway. The 
order was secured in the face of world-wide competition — 
the tenders were publicly advertised—and Cammell Lairds, 
by pooling their resources with those of their associate 
firms, the Leeds Forge Company, Limited, and the Mitiland 
Railway Carriage and Wagon Company, Ltd., of Birming- 
ham, and by using improved machinery, methods and 
designs, were able to get their costs low enough to beat 
all comers. The Nottingham factory for the building of 
all-steel coaches has proved of great value to the Sheffield 
and Penistone works of Cammell Lairds, and this latest 
order will again provide acceptable work for the plants 
there. Another point of interest in engineering circles 
this week is the statement, made on reliable authority, 
that the Admiralty is shortly to place the contracts for 
the guns and gun mountings for the new cruisers and for 
replacement purposes, and that Sheffield firms are to 
receive a good share of the work. 


Lighter Trades. 


Employment in the electrical and lighter steel 
trades remains fairly regular, and there is a fair amount 
of work in hand, with inquiries arriving in a manner which 
suggests that the winter months are going to be fairly 
busy.. The file, saw and tool trades are doing well in the 
matter of output, but there are many complaints at the 
manner in which prices are having to be cut. The margin 
left for profit is not great. The Christmas season trade in 
cutlery and plate is proving disappointing for many firms, 
but others report that their seasonal orders are about 
up to the average set by recent years. Where orders are 
plentiful, however, they are usually for small and varied 
lots, which do not give the same opportunity for fully 
economic production as a big order in one lot. Wholesalers 
and retailers seem to be buying with great caution, as if 
very uncertain as to how the Christmas trade will develop. 
The call for plated goods is chiefly for the cheaper lines, 
and some very attractive-looking and low-priced goods 
are being offered and are meeting with quite a ready sfle. 
Stainless cutlery is being turned out in large quantities, 


appear to be giving the greatest satisfaction, and sal 
are increasing at the expense of the American products 


Colliery Topics. 


There are several items of interest to the colliery 
world to be noted this week. It has now been decided 
not to re-open at present the Do-Well Colliery, belonginy 
to the Staveley Coal and Iron Company, although it wa 
proposed to do so following the new price list agreed io 
between the company and the Derbyshire Miners’ Ass; 
ciation. The reason for this postponement of the rv 
opening is the low state of the coal trade. When there is a 
revival the directors will again consider the questio: 
The announcement has been a great disappointment 1 
many miners who were thrown out of work by the stoppa 
of the Hartington Deep hard pit, and who were expecting 
to secure employment at the Do-Well Colliery. Thy 
company has just completed a battery of seventy of thy 
latest and largest type of coke ovens at the Devonshir 
works, adjacent to the Do-Well Colliery. To open out 
better coal face and obviate some of the superfluous dirt 
which is being met with, new headings are being made in 
the south district of the new Harworth Colliery, near Don 
easter. Pending the completion of this work—four ney 
headings are being made-——more than 200 miners workiny 
in this section have been given notice, but as far as possible 
they will be found work in other parts of the pit. Accord 
ing to the report of S. Instone and Co., the developmen: 
work at Askern Colliery is proceeding satisfactorily. Th: 
output shows an increase of 13,000 tons over last yea: 
which is expected to improve as development progress: 
The output at Bedwas Colliery has also increased by abou 
7000 tons during the same period. The plant and mac) 
nery at both collieries has been maintained in first-clas- 
and up-to-date condition. During the period under reviey 
the company has disposed of its interest in the Hoyland 
Silkstone Colliery and the by-product plant. The Boar: 
is of opinion that in view of the conditions prevailing i 
the coal trade the property should be disposed of to enabl: 
the company to concentrate on the development wor 
at Askern Colliery. An interesting announcement wit! 
regard to the sale of coal has been made by this compan 
It states that it will supply Askern Main coal direct fron 
the pit to consumers around Doncaster at the followin, 
prices: Best house coal, 32s. 8d. per ton ; washed hous 
nuts, 30s. 8d.; large hard coal, 26s. 8d. Under a dratt 
agreement with the London, Midland and Scottish Rail- 
way, which has been approved by Pontefract Town Council 
John Rhodes, Ltd., the proprietors of the Prince of Wales 
Colliery, are empowered to work the Flockton and Beeston 
seams underlying the Methley Branch Railway. Th: 
agreed rent of the Flockton seam is £20 per foot per acre 
and of the Beeston seam £25 per foot per acre. Pit-head 
baths have been opened at Treeton Colliery at a cost of 
£12,000, which has been met partly by grant from th: 
miners’ welfare scheme and partly by the Rother Val 
Colliery Company, the owners of the colliery. 


Sheffield Mines Testing Station. 


It is announced that the Mines Department 
testing station will shortly be transferred from Eskmeals, 
Cumberland, to more convenient and accessible premises, 
which are being fitted up for the purpose at 42, Arundel- 
street, Sheffield. A short interruption of the official testing 
of safety lamps and electric bells and relays will occur 
during the erection of a new testing gallery and the removal 
of apparatus from Eskmeals, and manufacturers will assist 
the Mines Department if, so far as possible, they will 
arrange to hold over until the New Year any testing work 
which is not placed in the testing officer's hands by the 
middle of November. The other work of the testing 
station, including the analysis of mine air and mine dust 
samples, will, it is expected, be carried on without inter- 
ruption 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron and Steel Trade Revival. 


Wutte there is nothing in the nature of a boom 
in the North of England iron and steel trade, business 
continues to come forward in increasing volume, and 
evidence is not lacking that the industry is forging ahead 
to an era of greater activity. Certainly the outlook is 
brighter than it has been for the past three years. Recent 
sales of Cleveland and hematite pig iron have been on an 
exceptionally heavy scale, and the restoration of forward 
buying has given the ironmasters some degree of con 
fidence. It is not merely the pig iron trade, however, 
which seems to be entering upon busier times. Recent 
price cuts have stimulated the demand for steel. Manu- 
facturers are narrowing the gap between British and foreign 
steel prices, and the success which is attending their 
efforts to restore the industry to fuller activity is seen in 
an increasing volume of home and export business. In 
this connection it is particularly encouraging to note that 
more manufactured iron and steel was shipped from the 
Cleveland district during October than in any month this 
year; only once—in March last—have the pig iron ship- 
ments been exceeded, and for the first time for exactly 
twelve months the aggregate exports of pig iron, manu- 
factured iron and steel from the district exceeded the 
100,000 tons mark. Over 4000 more tons of pig iron were 
shipped coastwise than in September, whilst business 
with both France and Belgium showed an encouraging 
advance. Belgium's quota of 4153 tons was the biggest 
monthly total which that country has taken this year, 
but with all the near European countries a healthy trad 
was done. Last month a total of 16,668 tons of finished 
iron and steel were shipped to India, Burmah and Ceylon 
—much the biggest total of the year, and so, too, was 
the dispatch of 6978 tons of manufactured iron and steel 
to the South American Republics. Another record for the 
year was the export of 12,456 tons of iron and steel to 
South and East Africa. There are, in fact, in every direction 
indications of an increasing call for British iron and steel. 
The aggregate exports from the Cleveland district during 





and Sheffield firms are paying more and more attention 





orders are required if the mills are to be kept going. The 


to the production of safety razor blades. These blades 





November reached 100,985 tons, comprising 34,707 tons 
of pig iron and 66,278 tons of manufactured iron and steel. 
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More Works Restarting. 


As a result of the brighter prospects in the iron | 


ind steel trade, Dorman, Long and Co., Ltd., have decided 
restart their Acklam Steel Works, Middlesbrough, three 
eeks hence The steel furnaces have been idle for ten 
wnths, and the rolling mills for eighteen months, during 
ich period an extensive scheme of remodelling and re- 
nstruction has been carried out. The Linthorpe Iron 
rks, Middlesbrough, are also to be restarted shortly, 
er being idle for some eighteen months, while an extra 
to put into operation at another works 
end of the month 


rnace is be 


wards t he 


Iron and Steel Imports. 


river Tees from 

still continue 
this week's 
of the Tees Conservancy Commissioners showed 
the twelve months ending October 3lst the total 

ports of all descriptions of iron and steel reached 180,470 
tons, as compared with 140,673 tons in the corresponding 
riod of 1923-24, and 54,564 tons 1913-14. There 
is a marked reduction in pig iron imports, the total for 
the twelve months just ended being 15,378 tons, as against 
24.684 tons in 1923-24. The imports of crude sheet bars, 
billets &c., however, increased from 
94,768 tons in 1923-24 to 138,926 tons during the past 
Plates, 
\te., imported during the past 


Imports of iron and steel to the 
India and 
Statistics presented at 


] ypean countries, COAST W 186 


P a heavy scale 
eting 


t tor 





In 


hlooms, slabs, 
bars, angles, rails, sheets, joists, 
twelve 


221 tons in 


twelve months. 
months 
"1, 166 tons, as compared with 21, 1923-24 and 
{82 tons in 1913-14 


Cleveland Iron Market. 


to be of 
Business is expanding in 


Encouraging accounts continue 
Cleveiand pig trade. 

ny directions, and there is gradually returning a feeling 

of confidence in the future which is reflected in a disposi 
n to negotiate forward contracts. Moreover, the rise 
a dollar a ton in the price of pig iron in America has 
ught along a fresh volume of Transatlantic inquiries, 

vd it The 
continental demand tends to improve, and Scottish con 
sumers are buying more freely. The market quotation 
wr No. 3 G.M.B. Cleveland pig iron is firm at 66s. per ton, 

t No. 1 foundry No. 4 foundry 65s 
No. 4 forge 64s. 6d 


given 
iron 


is believed that definite business will result. 


tron 18 6%s., and 


vhil 


per ton 


Hematite Pig Iron. 


The position in the 
rade is exceedingly 


East Coast hematite pig iron 

y strong. Makers are well sold ahead, 
ind full employment for the additional furnaces started 
assured Indeed, at the 


and starting seems to be moment 


there is some difficulty about getting delivery, so great is | 


Under these 
firm, 74s. 6d. per ton being a minimum price 


1 pressure tor iron circumstances, quota 


ms are very 


for mixed numbers, and 74s. per ton for No. 1 quality 


Iron-making Materials. 


Consumption of foreign ore is on the upgrade, 
nd a few cargoes of best Rubio ore are now being sold 
on the basis of 20s, per ton c.i.f. Tees Although there is 
n exceptional demand for coke for export, Durham 


makers continue to deliver good medium furnace qualities 
o the ironworks at 19s. per ton, which is much below the 
ce tor shiy ment 


Manufactured Iron and Steel. 


the manu 
cuts having 


\ distinetly hetter 
factured iron and steel trade, the recent price 


tone prevails in 


had the effect of securing the release of a good volume of 
business Manufacturers, however, are still having to 


contend with considerable foreign competition, and export 
bus 


ness is only possible at desperately keen prices. 


The Coal Trade. 


The improvement in the Northern coal trade is 
maintained 
bright, as heavy bookings have been recorded during the 
past few weeks, and all descriptions retain the recent 
improved price basis. An interesting feature has been the 
reopening of several idle collieries in both Northumberland 
and Durham. The level of prices, however, is rather sig 
nificant the moment, as the foreign consumer is not 
inclined to go beyond the current figures. German com- 
petition is very keen. For example, Northern merchants 
were hopeful of procuring the order for a large cargo of 
coal for Riga and also for 20,000 tons from a Swedish 
railway company, but instead both contracts went to 
Germany. This is an indication of the determination of 
Germany to secure orders, and shows that there is a distinct 
limit to what the foreigner will pay. In other respects, 
the position is favourable, and shipments are exceedingly 
good, much better, indeed, than were anticipated some time 
ago. The Baltic demands are falling off, but there is an 
increased inquiry from the Mediterranean, and shippers, 
on the whole, consider that the volume of business will 
steadily increase. Northumberland’s best steams remain 
firm for all positions. Spot lots can obtain advances where 
deliveries can be guaranteed, but otherwise prices remain 
firm at 15s. 6d. per ton. The demand for Durham gas 
coal continues on a good scale, and most of the collieries 
are well booked to the end of the year. There is a very sub- 

tantial demand for all kinds of coke, and prices are firm. 
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at 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 


THE output of tonnage from Clyde shipyards 
during the month of October was well up to the average for 
that month over the last twenty years, the war years 
excluded Sixteen vessels, of 53,679 tons aggregate, were 
launched, and the returns for this year to date, showing 
186 vessels of 471,018 tons, compares with 183 vessels of 


The position to the end of the year is | 


totalled | 











. 


459,761 tons aggregate in the same period last year. This 
year’s figures are the seventh best on record for the 
period. Of the vessels launched, six were over 5000 tons 
register :—Storstad, motor ship, 9000 tons, built for Messrs. 
A. F. Klavness and Co., Oslo; Mahout, geared turbine, 
7879 tons, for Messrs. T. and J. Brocklebank, Liverpool ; 
Ariguani, 7000 tons, for Elders and Fyffes, Ltd., London ; 
Alcinous, motor ship, 6300 tons, for Messrs. Alfred Holt 
and Co., Liverpool ; Myrtlebank, motor ship, 5200 tons, 
for the Bank Line, Glasgow; and the Lornaston, cargo 
steamer, 5000 tons, for Messrs. W. S. Miller and Co., 
Glasgow. Included in the returns were a steamer of 3680 
tons for Cardiff owners and two of just over 3000 tons for 
Messrs. Hogarth and Sons, Glasgow. The work on hand 
at the shipbuilding yards continues to decrease rapidly, 
and the outlook is unpromising. The number of empty 
berths is very considerable, while the number of fresh 
orders is extremely small. Some yards are empty, while 
others are now engaged on their last vessels. Contracts 
announced during October included a twin-screw motor 
ship, 330ft. in length, for the Government of Australia, 
and two additional cargo for the Southern 
Railway Company. 


steamers 


Pig Iron. 


The home demand for Scotch pig iron remains 
quiet, and prices continue to weaken. Inquiries have 
improved a shade, but there seems little probability that 
orders will exceed small immediate requirements, in the 
meantime at least. 


Steel. 


The dearth of orders for steel plates and sections 
is still pronounced. Home prices have almost reached a 
level at which the purchasing of competitive continental 
material offers little advantage, but business is restricted 
by the condition of the consuming trades, shipbuilding in 
particular, and by the import of materials against old 
contracts. Steel sheets maintain their activity in the 
lighter gauges. 
while galvanised varieties are inclined to appreciate, owing 


Firm prices are quoted for black sheets, 
to dearer costs of spelter. 


Bar Iron. 


The position of the 
factory and the outlook is still unfavourable, chiefly owing 
to foreign competition 
50s. per ton lower than home products ; 


bar iron works is unsatis 


Foreign bars are quoted about 


while in some 


| instances customers show prefe rence for steel bars rolled 


from foreign billets 


Coal. 


While the general situation in the Seottish coal 
trade has not altered to any extent, in one or two respects 
improvement West of Scotland washed 
materials have firmed a shade, while operations in the 
Lothians and Fifeshire are brisker. Lanarkshire ells, 
splints, and steams are disappointing. The first-named 
are barely firm, steams are weak, while splints are suffer- 
from West Italy It is 
reported that a local firm of exporters has sold two cargoes 
of 6000 


noticeable. 


18 





ing from a drop in the demand 


about tons cach of anthracite for shipment to 
America, while several cargoes of gas coke are also booked 
for similar delivery. Collieries in the Lothians and Fife- 
shire are well booked for all descriptions, chiefly for com- 
paratively prompt shipment, and active conditions are 
apparent at both Leith and Methil, and to a lesser extent 
at Burntisland. Aggregate shipments amounted to 
258,977 tons, against 288,289 tons in the preceding week, 
and 243,766 tons in the same week last year. The home 
market is comparatively and supplies of fuel are 
ample 





quiet, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


THERE has all-round improvement in 
values of steam coals, but it is something to be able to say 
that there has been a slight advance in one or two direc- 
tions. But for the fact that the difficulties of collieries 
have been enhanced by tonnage being delayed through 
bad weather, it is just possible that the position would be 
generally steadier, but, as it is, there is a good deal of 
irregularity for spot shipment. The continental demand 
remains quiet, with the exception that a little more busi- 
ness has been done for Italy, but so far as France, Spain, 
Portugal and other near countries are concerned, inquiries 
have rather fallen off. There is, however, some compensa- 
tion in other directions, and it understood that the 
firm of Cory Brothers and Co., Ltd., has secured an order 
for the supply of 75,000 tons of steam coals to the Lloyd- 
Braziliano for delivery at Rio de Janeiro during the next 
two months, while, furthermore, the demand for coals 
for America is arousing a good deal of interest. Anthracite 
sized coals are fully booked up for some little time, and 
with the strike of the American anthracite miners showing 
no signs of terminating, inquiries are coming from the 
States for dry coals. A fair quantity has already been 
sold, and it is probable that the demand will expand. 
There has been of late a considerable amount of activity 
in the chartering of tonnage for the North American range 
of ports, and it is safe to say that altogether steamers 
have been taken up during the past week or two capable 
of loading approximately 80,000 to 100,000 tons of coals 
of various qualities, which will be shipped in the course of 
the present month. This is very welcome business, and 
assuming that operations in this direction expand, it is 
quite conceivable that a beneficial effect upon the market 
generally will be experienced. Apart from the coal 
market, this business will exercise a stiffening influence 
upon freight rates, which is good news for shipowners. 
Owing to the expanding demand, rates have already 
improved for tonnage for the States, and with so much 
tonnage going westward values for the Mediterranean, 
especially the Upper ports, are hardening. This may 
operate to the disadvantage of those merchants who have 


been ho 
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c.i.f. commitments for Mediterranean destinations, and 
they certainly appreciate this fact, with the result that they 
are adopting a cautious attitude regarding any further 
business they have in view. 


Elimination of the Middleman. 


The evidence given before the Royal Commision 
last week by Sir Richard Redmayne relative to the elimina- 
tion of the middleman in the coal trade, has caused a good 
deal of discussion in local coal trade circles. It is, however, 
not very clear whether his evidence had reference to the 
middleman in the export side of the industry or applied 
only to the middleman engaged in home supplies. So far 
as the export side of the trade is concerned, it is very 
difficult to see how the middleman can be excluded; the 
proposal is regarded as altogether impracticable. It is 
safe to say that by far the greater proportion of business 
in steam coals for shipment abroad is obtained by merchant 
firms who have always been the pioneers in trade, and who 
have the necessary staffs and experience to deal with this 
business. Furthermore, the amount of business which is 
done on a c¢.i.f. basis is very considerable ; it means the 
giving of credit to buyers abroad and the taking of sub- 
stantial risks which colliery undertakings are in a 
position to face. Only in the case of a few of the larger 
combines have they their export departments, which are 
able to cope with business of this description. The foreign 
connections of middleman firms are extremely extensive, 
and no one knows better than they do the particular 
requirements of foreign buyers. The extent to which coals 
drawn from a number of collieries are mixed at time of 
shipment in order to provide a special mixture giving an 
analysis specially required by consumers is enormous, 
the result being that great is 
Individual colliery undertakings, as such, could not under 
take such business, and another point made is that middle 
men act not only as agents of buyers abroad but also as 
advisers. 


not 


supervision necessary . 


Docks Gates Smash. 


Early on Saturday last the entrance to the Barry 
Docks was the scene of an unfortunate accident. The 
ss. Virgin de Begona was being docked through the Lady 
Windsor lock, when, through some misunderstanding in 
navigation, the steamer was put ahead instead of astern, 
with the result that there was a severe smash of the lock 
gate, and the wonder is that it was not completely burst 
As it was, the upper part was smashed to splinters, and the 
lower part was so severely strained as to be leaking. A 
diver has been down to examine the damage, but the full 
extent of it has not been divulged. There is a fear that 
the whole gates may have to be removed, in which event 
a pontoon constructed some years ago and lying near may 
be brought into commission. This will mean that Barry 
will be robbed for some, time of its low-water entrance, 
the only one in South Wales, and vessels will have to be 
docked through the basin, as at Cardiff and other local 
ports. Naturally, the steamer which came into collision 
with the gates is considerably damaged just above the 
water line. A quarter of a century ago there was a similat 
mishap, when the repair work cost about £40,000 


Distribution of Work. 


Work in the ship-repairing yards of this district 
has suffered for some time past, and operations have 
recently been very slack on account of tonnage due to 
arrive having been delayed by bad weather. One result 
has been that the members of the Boilermakers’ Society 
have had under consideration a scheme for equalising work, 
and it was decided that this should be brought into opera- 
tion on Monday last. The proposal is to set up a register 
of unemployed men who would be sent to the various firms 
requiring boilermakers, based on a rota. Hitherto, the 
firms have given preference to known workmen, and who, 
having the preference of employment, are known as 
‘“* Royals.”’ The scheme of the Society has not so far been 
definitely approved by the employers, who can see objec- 
tions to the proposals. Negotiations are therefore going on 
between the parties. 


Tin-plate and Steel Workers’ Wages. 


There is to be a meeting of the Welsh Tin-plate 
Industrial Council to-day—Friday—when the application 
of the men for a revision of the sliding scale will be con 


sidered. It is calculated that this will mean an advanc« 
of 25 per cent. When the employers recently offered to 


renew for three months an ex gratia payment of 7} per 
cent. this was conditional upon no application of a general 
character being made in the interval for any change in 
wages. The decision was arrived at last Friday by the 
Joint Standing Committee of the South Wales Siemens 
Steel Trade by which the sliding scale of steel workers 
will not go below a fixed point of 20 per cent. above the 
standard, although the ascertainment justifies a fall to 
13} per cent. This decision governs the wages for the next 
three-monthly period. 


Current Business. 


The steam coal market is rather steadier. This 
is mainly the case with dry large coals and dry nuts, which 
are required for shipment to the States. The demand for 
Monmouthshire qualities is still quiet, and also for some 
of the superior Admiralty large coals, but owing to the 
number of colliery stoppages and heavier bunker require 
ments of steamers, the best descriptions of small coals ar 
better. Patent fuel and coke display, no alteration 
Anthracite of practically all qualities, excepting 
duff and rubbly culm, are very firm. Sized qualities ar 
so fully sold as to be practically off the market, and ar 
rather nominal in value 


coals 








Erratum.—lIn the article appearing in our last week's issuc 
in which we described the 25-kilowatt steam generating sets at 
the Littleton pumping station, we gave, by a slip of the pen, the 
address of the makers, Messrs. Ashworth and Parker, as being at 
Bolton. It is, of course, Riverside Works, Bury, Lancs. 
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TRON ORE. 
N.W. Coast— 
Native 20/- 
(1) Spanish 20/- 
(1) N. African 20/- 
N.E. Coast— 

Native : = 
Foreign (c.i.f.) 20/- 
PIG IRON. 

Home. Export. 
£ se. d. Sea d. 
(2) Scortanp— 
Hematite . | FF ae. _— 
No. 1 Foundry 40 6to4 3 0 
No. 3 Foundry 318 Oto4 O 6 
N.E. Coast— 
Hematite Mixed Nos. 3146. 31 6 
No. 1 315 0 315 0 
Cleveland— 
No. 1 ee 3.9 «0 39 (0 
Silicious Iron .. eo @. 39:0 
No. 3G.M.B .. .<@ 0. 3 60 
No, 4 Foundry 3650. 3 5 0 
No. 4 Forge 346. 3 4 6 
Mottled — o- 
White — _ 
MipLanps — 
(8) Staffe.— 
All-mine (Cold Blast) 1010 0. — 
North Staffs. Forge 317 6. — 
” » Foundry _ -. aie 
(8) Northampton— 
Foundry No. 3 320. — 
” Forge 2160. — 
(8) Derbyshire— 
No. 3 Foundry 3 5 Oto3 6 O 
Forge 320.. -— 
(8) Lincolnshire— 
No, 3 Foundry 3.8 (0 a 
No. 4 Forge 36 6. “= 
Basic 38 O. — 
(4) N nig CoastT— 
. Lancs. and Cum.— 
4 6 O(a) om 
Hematite Mixed Nos. .. I, 8 6(6) _— 
(413 6(c) - 
MANUFACTURED IRON 
Home, Export. 
£s. d. £s. d 
ScoTttanp— 
Crown Bars ms & ©. aa 
Best oe _ _ 
N.E. Coast— 
Common Bars oe © ©. _ 
Laxycs,— 
Crown Bars .. 1110 0. — 
Second Quality Bars lt 0 0 im 
Hoops 15 00. 1415 0 
8. Yorxs.— 
Crown Bars 1210 0 —— 
Best - 1310 O. — 
Hoops 1410 0. — 
MipLanps— 
Crown Bars .. - 1110 Oto l2 O 06 
Marked Bars (Stafis. ) ae Osx ee — 
Nut and Bolt Bars 10 10 Gtoll O O 
jas Tube Strip 1210 Oto 1215 O 
STEEL. 
@ (6) Home. (7) Export. 
£ se. d, £6. d. 
(6) Scortanp— 
Boiler Plates .. aS 86 @ ° —_ 
Ship Plates, jin. andup. 715 Oto8 0 6 
Sections .. 710 Oto7 12 6 
Steel Sheets, under 3), ,in. 
to jin... .. ev 6. — 
Sheeta (Gal. Cor. 24 B.G. ) — 17 10 0 


(1) Delivered, 


(6) Home Prices—All delivered Glasgow Station. 


coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
open market, 17/— to 18/6 at ovens. 


eccording to analysis ; 


Current Prices for Metals and Fuels. 


(2) Net Makers’ works. 


” 





t Latest quotati 


STEEL (continued). 


Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.c. .. 
” 75 p.c. 
Vanadium 


Molybdenum 
Titanium (carbon free) 


Nickel (perton) .. 
Cobalt .. .. 
Aluminium (per ton) 


av Slahi 





. £15 for home, 


- £12 


- £21 


£15 for export 

5 0 scale 5/— per 
unit 

0 0Oscale 6/— per 
unit 
16/— per Ib. 
6/3 per lb. 
1/1 per ib. 


-. £170 to £175 
.» 10/~ per Ib. 
- £130 


(8) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/- extra delivered England. 





(4) Delivered Sheffield. 
(7) Export Prices—.o.b. Glasgow. 
(9) Per ton f.0.b. 
(a) Delivered Glasgow. 





N.E. Coast— Home. Export. 
£s. d, £ es. d. £ a. d. 
Ship Plates .. ‘ aT @ OQ. ‘ _ 
Angles 4 ti an. Ce - 
Boiler Plates .. 1110 0 
Joists as 700. - 
Heavy Rails . 2 @.. 
Fish-plates ee, Oe we 40 — 
Channels es eee £9 to £9 5 
Hard Billets eS ae — 
Soft Billets - y ae -- 
N.W. Coast— 
Barrow— 
Heavy Rails S38. Bs ..as — 
Light ,, 8 5 Oto 810 0 
Billets 710 Otol0 10 Of 
MAaNCHESTER— 
Bars (Round) -- 810 Oto 9 0 0 
» (others).. .. .. 8 5 Oto 815 0 
Hoops (Best) =) . 15 0 0 
» (Soft Steel) . ae ee SO os ee i310 0 
Plates .. oa ie eo - 
» (Lanes. Boiler) 12 0 0 7 
SHEFFIELD— 
Siemens Acid Billets .. 10 10 0. - 
Bessemer Billets .. .. 11 5 0 - 
Hard.Basic .. .. « OM S — 
Intermediate Basic 8 2 6 
Soft Basic c as _ 
Hoops... os Ro 6... ~ 
Soft Wire Rods 910 Otoll 0 0 
MipLaxps— 
Small Rolled Bars... .. 8 0 0. as —_ 
Billets and Sheet-bars .. 6 7 6to 615 0 
Sheets (20 W.G.) .. 11 10 Otol2 0 0 
Galv. Sheets, f.0.b. L'poot 16 12 6tol6 15 0 
| ee 7 7 6to 715 0 
Joists a « s so 2. eee 
Tees ° 8 7 6to 815 0 
Bridge and Tank Plates 8 7 6to 815 0 
Boiler Plates - 1110 Otol2 0 0 
NON-FERROUS METALS. 
Swansza— 
Tin-plates, 1.C., 20 by 14 19/9 to 20/3 
Block Tin (cash) 282 0 0 
eo (three months) 281 0 0 
Copper (cash) ee 62 5 0 
» (three months) 63 5 0 
Spanish Lead (cash) . 37 17 6 
- (three months) 37 0 0 
Spelter (cash) 39 16 3 
» (three months) 39 «(1 
MaNcHEsTER— 
Copper, Best Selected Ingots 68 0 0 
» Electrolytic . 70 60 «(0 
» Strong Sheets 92 0 0 | 
» Tubes (Basis Price) .. 01 i} 
Brass Tubes (Basis price) 01 °oO 
+ Condenser 0 1 2 
Lead, English. . 40 5 0 
» Foreign 39 0 «0 
FERRO ALLOYS. 
(AU prices now nominal.) 
Tungsten Metal Powder 1,11 per Ib. 
Ferro Tungsten 1/8 to1/9 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to6 p.c.carbon .. £23 10 0 8/- 
o 6p.c.to8p.c. ,, - £23 0 0 7/9 
~ Sp.c.toldp.c. ,, - £22 10 O 7/6 
o Specially Refined 
» Max. 2 p.c. carbon . £40 0 0 15/- 
oo 1 p.c. oo “ Con 8 © 17/- 
» » 0.70 p.c. carbon es . £56 0 0 19/- 
% carbon free .. 1/5 per Ib. 
Metallic Guten 3/9 per lb. 




















(6) Delivered Sheffield. 








( 
SCOTLAND. 
LaNaRKSHIRE— Export. > 
| (f.0.b. Glasgow)—Steam 14/3 
‘. waa 15/14 d 
a Splint 16/3 to 18.6 7 
v0 Trebles is f. 
| * Doubles 16/9 © 
a a Singles 14/3 t 
AYRsHIRE— t 
(f.0.b. Ports) —Steam 14/3 . 
| - _ Splints .. 16/3 : 
” oe Trebles .. 18 ‘ 
FiresHirne— : 
(f.0.b. Methil or Burnt- \ 
island)—Steam 12/6 to 15 3 f 
Screened Navigation 20/6 
Trebles 19/- to 20 
Doubles .. 7 : 
Singles 14/6 . 
Loratans— P 
(f.0.b. Leith)—Best Steam 15 ! 
Secondary Steam 14 t 
Trebles ° 18/6 
Doubles 17/3 
Singles 14/6 
ENGLAND. 
(8) N.W. Coast— 
Steams 23/6 
Household 40/- to 45/- 
Coke . 23/6 
NoRTHUMBERLAND— 
Best Steams 15/6 
Second Steams 14/- to 14/6 
Steam Smalls 10/- to 10/3 
Unscreened 14/- 
Household 20/— to 22 
| Dunzam— 
Best Gas 16/- to 16/6 
Second 14/6 to 15 
Household 20/— to 22 
Foundry Coke "aa 22/~ to 23 
Suerrigetp— Inland. 
Best Hand-picked Branch 31/— to 34/- = 
Barnsley Best Silkstone 28/- to 30/- _ 
Derbyshire Best Brighte 24/— to 26/6 od 
~ » House 23/- to 25/- —_— 
*” » Large Nuts 17/- to 20/- — 
» Small 12/6 to 14/- —_ 
Yorkshire Hards 17/6 to 21/6 — 
Derbyshire ,, 17/6 to 21/6 — 
Rough Slacks 9/6 to 12/6 — 
Nutty - 6/6to 8/- - 
Smalls 3/6to 5/6 - 
Blast-furnace ( ‘oke (Inland)* — — 
°° » (Export) f.o.b. 17/3 to 17/9 
Carpirr— (9) SOUTH WALES, 
Steam Coals: 
Best Smokeless Large .. 23/— to 24 
Second _,, - 21/6 to 22/6 
Best Dry Large 23/- to 24/- 
Ordinary Dry Large 21/- to 22 
Best Black Vein Large 20/6 to 21 
Western Valley e 0 20/- to 20/6 
Best Eastern Valley Large 19/6 to 20/6 
Ordinary as i 19/- to 19,6 
Best Steam Smalls 10/3 to il 
Ordinary ee 9/- to 10 
Washed Nuts 19/— to 30/- 
No. 3 Rhondda Large 25/9 to 26/3 
” o Smalls 14,6 to 15 
No, 2 oe Large .. 19/— to 20 
°° * Through 16/6 to 17/6 
- Smalls 9/6 to 10/6 
Deuntay Coke (export). . 40/— to 45 
Furnace Coke (export) 25/— to 30 
Patent Fuel ° 20/6 to 23/6 
Pitwood (ex ship) .. 28/— to 29/- 
SwaNnszEa— 
Anthracite Coals : 
Best Big Vein re 45/— to 48/6 
Seconds .. .. 38/— to 42/6 
Red Vein oe 30/- to 35/- 
Machine-made Cobbles 57/6 to 60/- 
Nuts.. 57/6 to 60/— 
Beans 42/- to 45/- 
Peas —— 21/- to 25/- 
Breaker Duff .. 8/6 to 9/- 
Rubbly Culm 11/6 to 12.6 
Steam Coals : 
Large .. 22/— to 24/- 
Seconds .. 20/-— to 22/- 
Smalls 9/6 to 10/6 
Cargo Through 16/6 to 18/- 


(5) Glasgow, Lanarkshire, and Ayrshire. 

(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


The Neon Stroboscope. 

Some striking examples of the industrial applica- 
tion of an improved form of flashing light stroboscope 
were given at the Académie des Sciences last week by M. 
Georges Claude, who presented a new apparatus invented 

Messrs. L. and A. Séguin, and a similar demonstration 
was made at the Ingénieurs Civils by M. Bertrand. So 
far, with this type of stroboscope, it has been difficult to 
obtain the required accuracy of synchronisation, the 
difficulty lying in the control of the excessively rapid 
intermittences of a very intense source of light, and in the 
fact that for industrial purposes that source must be 
obtained from the electric mains. By the use of neon 
tubes the illumination is instantaneous, and is so powerful 
that it is claimed to be possible to make observations by 
daylight, so that the stroboscope can be utilised at any 
in the works. The intermittent illumination 
obtained in the Séguin stroboscope by the vibrations of 
electrified metallic tape. The rate of vibration is 
regulated by the length of the tape and the tension to 
which it is subjected. An accurate means is thus provided 
for adjusting the rate of vibration to the motion of the 
object to be examined. Each vibration effects the make 
ind break of a contact, and in view of the instantaneous 

id powerful light from the neon tubes and the extremely 
rapid vibrations it is possible to obtain, the apparatus is 
capable of an apparent slowing down of the motion of the 
fastest rotating or moving bodies. The portable equip- 
ment exhibited by M. Claude consists of a box containing 
the vibrating tape with the necessary means of adjustment, 
and a neon lamp. By synchronising the illumination with 
a rotating pulley, transmitting power until the pulley 
appeared stationary, and then presenting the stroboscope 
it the driven pulley, it was seen that the latter showed a 
retrograde movement, thus indicating that the belt was 
slipping. The speed of the backward apparent motion 
allowed the slip to be accurately ascertained. An excentric 
on which a plunger was pressed down by a spring was 
rotated at a speed of 1500 revolutions per minute, and the 
troboscope showed clearly that the plunger was never in 
ontact with the smaller radius. As illustrating the value 
of the stroboscope in the textile industry a printed calico 
sheet was drawn round on rollers rotating at 2000 revolu- 
tions per minute, and with the aid of the device the designs 
were made to appear stationary or to move slowly up or 
down according to the adjustment of the synchronisation. 
rhe speed of calico printing machines is limited by the 
quickness with which the eye can detect any defect in the 
printing, so that by the use of the stroboscope it is claimed 
that the machines can be made to run at much higher speeds 
than usual. In the opinion of M. Georges Claude, the neon 
stroboscope will become of considerable value in all indus- 
tries employing rapid movements. It will, he holds, be 
useful for observing the movements and determining the 
speeds of propellers, internal combustion engines, turbines, 
and, in fact, in all cases of motion which are too rapid to be 
followed by the unaided eye 


The Drac Barrage. 


Amongst the undertakings included in the pro- 
gramme of public works which it was hoped would have been 
carried out by the Germans on account of reparation is the 
construction of a barrage across the narrow valley of the 
Sautet, about 30 miles to the south of Grenoble. The 
prospect of the Germans accepting the programme is so 
very remote that arrangements are being made to execute 
the work with the aid of French capital. The barrage is 
intended to hold back the surplus water from the Upper 
Drac, which at certain periods inundate the district and 
even threaten Grenoble itself, and it is estimated that the 
creation of the reservoir would allow of a constant head of 
water on the turbines all the year. The barrage would 
he of considerable height and the reservoir would have an 
area of 870 acres, and a eapacity of 130 million cubic 
metres. The energy stored up and available for use when 
the delivery from the Drac is insufficient is estimated at 
100 million kilowatt-hours. The cost of the barrage would 
be about 7,500,000 gold frances, and when the whole energy 
is utilised the cost per kilowatt-hour would be less than 
one centime gold. Special stress is laid upon the fact that 
the construction of the barrage and the creation of the 
lake would not detract from the picturesque character 
of what is regarded as one of the most beautiful sites in 
France. 


The Coal Trade. 


Both in France and Belgium special measures 
are taken by the Governments to place coalowners in such 
& position that they will be able to pay the colliers accept- 
able wages. The French companies were able to with- 
draw their threat of a reduction in wages on the under- 
standing that the Government would protect them from 
foreign competition and enable them to sell at fair prices 
on the home market, and during the past week there has 
been some alarm through the lapsing of the arrangement 
with the German Kohlensyndicat during the Government 
crisis, when there was nothing to prevent the free importa- 
tion of German coal. Importers were thereupon officially 
notified that if they purchased coal in Germany without 
a licence they would run the risk of finding consignments 
held up at the frontier. Now there has been trouble in 
Belgium between the coalowners and colliers, the latter 
having threatened to strike for an advance of 5 per cent. 
in wages. It was only by the intervention of the Govern- 
ment, which promised to distribute orders for the railway 
reyuirements in coal and undertook to examine the possi- 
bility of offering specially reduced railway rates on coal 
for export, that the coalowners consented to pay the 
advance during November, and the matter is to come up 
for discussion again at the end of the month. 


Iron and Steel Production. 

The output of iron and steel continues to increase. 
In September the 143 furnaces in blast produced 716,613 
tons of pig iron. The quantity of raw steel produced was 
631,726 tons, which is the highest total yet recorded for 
any month. The production of pig iron during the first 
nine months of the year amounted to 6,224,314 tons and of 
raw steel 5,441,167 tons. 


ne is 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification 





DYNAMOS AND MOTORS. 


232,575. April 17th, 1924.—IMPpROVEMENTs IN ELECTRICAL 
Brakine Systems ror Venicites Equirrep wits More 
THAN Two Morons, Forges et Ateliers de Constructions 
Electriques de Jeumont, of Boulevard Haussmann, 
Paris. 

This invention relates to electric vehicles driven by series 
wound continuous-current motors, with means for producing 
a regenerative braking action, with the use of resistances. The 
arrangement shown by way of example involves the use of six 
motors, A being a resistance common to them all. The motors 
B and C are connected in parallel with their field circuits D and E 
crossed, just as if the equipment consisted of only two motors, 


t 
75, 


N° 232,575 


wa Ss 


The fields F and G of the two first motors shown on the left are 
in circuit with the field of the motor B, and the fields K and J 
of the two right-hand motors in the field circuit of the motor C. 
All the armatures are connected in parallel, but it will be per- 
ceived that in circuit with the two right-hand and the two left- 
hand motors there are resistances which make the resistance of 
the six parallel circuits substantially the same. The usual 
motor combinations do not, it is contended, give complete satis- 
faction in service, for circulating currents between the motors 
or oscillating currents are produced, and the object of this 




















invention is to overcome these difficulties.—September 24th 
1925 

TRANSFORMERS AND CONVERTERS. 
240,222. June 24th, 1924.—IMPROVEMENTS RELATING TO THE 


RECTIFICATION OF ALTERNATING CURRENT, Ernest Yeoman 
Robinson, of 18, St. Paul’s-road, Withington, Manchester, 
and the Metropolitan-Vickers Electrical Company, of 4, 
Central Buildings, Westminster. 
This invention relates to an alternating-current rectifying 
system in which vacuum electric rectifying devices are provided 
with a commutator for disconnecting one or more of the rectifying 


N*° 240.222 























a) 


devices for the whole or a large portion of their non-conducting 
periods from the alterrating-current supply and re-connecting 
them during their conducting periods. The illustration shows 
the invention applied to a three-phase system, where A is a 
commutator and B the rectifying valves. With this arrange- 
ment, the ratio of the inverse voltage to the operating voltage is 
decreased. There are six other illustrations, and a long explana- 
tion of the theory of the system which is claimed to increase the 


efficiency.——September 24th, 1925. 


TELEPHONES. 

AERIALS FOR 
Telefunken 
of 9, 


TELEGRAPHS AND 


3rd, 1924.—IMPROVEMENTS IN 
Wrretess TeLecrarpHy anv TELEPHONY, 
Gesellschaft fir Drahtlose Telegraphie m.b.H.., 
Tempelhofer ufer Berlin, Germany. 

In general this specification states that an open aerial excited 


237,584. July 


N? 237,564 
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on a harmonic oscillates in three-quarters of its wave length 





or in some integral multiple of one wave length, plus a quarter 
wave length. The lower portion of the aerial of a length equiva- 


lent to one-quarter of the wave length above the earth supplies 
very little of the radiation, since the lines of force proceeding 
from this portion go to earth and thereby cause earth losses. 
The principal object of this invention is to eliminate these losses. 
In the accompanying drawing the full vertical line represents 
the aerial excited on a harmonic and the dotted line the 
current curve. It will be seen that the aerial oscillates in a three- 
quarter wave length. The portion A B supplies the essential 
part of the radiation, whilst the portion BC is utilised for 
exciting the aerial, and it is this portion that gives rise to the 
loss usually met with. R is a wire cage or screening system 
similar to a Faraday’s cage and is connected back into the 
transmitting system with a view to avoiding the losses. 
September 24th, 1925. 


TRANSMISSION OF POWER. 


240,067. March 4th, 1925.—Fiexisie Covriines, C. W. Spicer, 
1300, Central-avenue, Plainfield, New Jersey, and G. L 
Tarbox, 53, Hudson-street, North Plainfield, New Jersey. 

In this coupling flexibility is provided by means of rubber 
balls A A, which are arranged between the segmental shaped 
pieces B B, attached alternately to the two shafts. It is essential 


N?® 240,067 








that the balls should be slightly compressed when the coupling 
is assembled, and for this purpose the segments are attached 
to arms on the shaft by means of bolts C, and engage on sloping 
faces, as indicated at D. When the bolt is tightened up the 
segments slide on these sloping faces and squeeze the balls. 
September 24th, 1925. 

IMPROVEMENTS IN LaBY- 


TURBINES AND THE LIKE, 
Aktiengesellschaft, of 


222,866. September 30th, 1924. 
RINTH PACKING FOR STEAM 
Oesterreichische Daimler Motoren 
Wiener Neustadt, Austria. 

The object of this invention is to damp the oscillations of 
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erank and similar shafts. The crank shaft is coupled to the 
driven shaft A by means of a multiple disc clutch B, which is 
connected to the fly-wheel by means of a flexible coupling, con- 
sisting of a coned member C fitting into a coned surface in the 
fly -wheel.— September 23rd, 1925. 


MEASURING AND TESTING INSTRUMENTS. 
240,014. July 16th, 1925.—A Positive Ligurp Meter, Glen 


field and Kennedy, Ltd., Kilmarnock, and O. A. Price. 
In this meter an ingenious combination of toggle levers is 


N® 240,014 









used to control the strokes of two measuring pistons in such a 
manner that the pistons move rapidly during the middle parts 
of their strokes and are brought to rest gently at the ends, The 
two pairs of toggles, it will be seen, are anchored at their outside 
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ends A A and are attached to a sliding block B in the middle; 
CC are the working pistons and D D are piston valves. The 
inlet to the meter is shown at E and the outlet at F. The 
specification describes in detail the operating cycle.—September 
24th, 1925 


CRUSHING AND GRINDING. 


240,072. March 19th, 1925.—Grinpine Rots, I. Takats, 
Hevesmegye, Paszto, Hungary. 
The inventor states that rolls grooved according 


better for milling flour than are other rolls. He 


to his ideas 


are grooves the 


N° 240,072 





rolls longitudinally in the normal fashion, and also cuts a 
helical groove, as indicated in the drawing, with a pitch of from 
ten to thirty turns per inch, and insists on the pitch being within 


those limits September 24th, 1925 





LIGHTING AND HEATING. 





218. November 20th, 1923.—IMPROVEMENTS IN OR RELAT- 
ING TO EvectrRic Discuarce Tuses, N. V. Philips Gloeil- 
ampenfabrieken, of Emmasingel 6, Eindhoven, Holland. 
This invention relates to a gas-filled electric discharge tube in 
which the light radiated, in consequence of the electric dis- 
charge, shows the spectrum of a metal vapour, so that the 
spectrum of any metal can be examined and light of any desired 
colour for illuminating purposes can also be obtained. One 
example of the invention is shown in the drawing, where A is 








N? 225.218 
Hit 
= Berrr~m~nwenmsg~—3V-_« + 
































the cathode, B is a metal plate with a grid C in the centre. In 
the vessel D there are heat-resisting wires E and F, and when the 
vessel D is heated metal vapour is developed, the molecules of 
which move among the molecules of the rare gas in the tube. 
By moving the contact G the density of the metal vapour can be 
regulated, and by changing the voltage between the anode and 
cathode the spectrum of the radiated light can be modified. 
In accordance with another scheme described in the specification, 
the vessel D contains a suitable metal.—September 24th, 1925. 


MISCELLANEOUS. 
239,926. June 17th, 1924.—IMPROVEMENTs IN OR RELATING 
ro Execrrican Resistances, Harry Melville Dowsett, 
of 5, Victoria-road, Colchester; and Herbert Benjamin 


Tilley, of Huntspill East, Broomfield-road, Chelmsford. 

An electrical resistance constructed in accordance with this 
invention consists of a tube of refractory material A, which is 
impervious to moisture, and an enamelled resistance wire B 
having a negligible temperature coefficient and covered with 
absorbent material, such as silk or cotton. In order to form the 
end connections a short length of braided copper C is laid on the 


N° 239,926 














surface of the tube A and is lashed to it by a bare copper wire D 
for a distance of about one-quarter of an inch and having 
entwined with it a length of about 2ft. of bare resistance wire. 
The braided copper C is then turned back and soldered as shown 
at F, the solder having a high melting point. The unit is then 
enamelled and stoved, the enamel being indicated at H. A clip 
| fits round each end of the unit and a clamping screw K secures 
the copper braid C. Resistance units made in this way, the 
inventor states, can be run continuously at a temperature of 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sare of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIMF end 
PLACE at which the meeting is to be held should be clearly stated, 


TO-DAY AND SATURDAY, 


Commerctat Moror Transport EXuIsirion. 
London, W. 10 a.m. each day. 


NOVEMBER 7ru. 
At Olympia, 


TO-DAY. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, London, 8.W.1. Thomas Hawksley Lecture, 
“Some Railway Notes, Old and New,” by Sir John A. F. 
Aspinall. 6 p.m. 

Junior INstiTuTION OF ENGINEERS.—39, Victoria-street, 
London, S.W. 1. Lecturette, “ Flow Meters,’’ by Mr. W. H. 
Simmons, 7.30 p.m. 

Nortu-East Coast INstirvTion oF ENGINEERS AND SuHIp- 





BUILDERS.——Neville Hall, Newcastle-upon-Tyne. Paper, ‘‘ Ship- 
yard Pneumatic Plant and Pneumatic Riveting,” by Mr. F. D. 
Verrill. 7.30 p.m. 
SATURDAY, NOVEMBER 7rs. 
INSTITUTE OF British FouNDRYMEN : LaNCASHTRE BRANCH. 
College of Technology, Manchester. Lecture, “‘The Pro- 
duction of Diesel Castings in Pearitic Cast Iron,’ by Mr. A. J. 
Richman. 4 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS: LonDON Grapt 
ATES’ Section.—-Visit to the works of Morris Motors, Ltd., Cow- 
ley. 

INSTITUTION OF MUNICIPAL AND County ENGINEERsS.—The 
Guildhall, York. Quarterly meeting of the Yorkshire District. 
1] a.m. 

AND SuHIp- 
Parsons and 


Nortu-East Coast INstiruTion oF ENGINEERS 
BUILDERS.—Graduates’ visit to the works of C. A 
Co., Ltd., Heaton, Newcastle-on-Tyne. 2.30 p.m 


MONDAY, NOVEMBER 9rza. 


INSTITUTE OF Metats: Scorrisa Loca Sectrion.—Institu 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. Paper, ‘ Binding Forces between Atoms, 
by Dr. J. A. Cranston. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS BIRMINGHAM 
Centre.—Chamber of Commerce, New-street, Birmingham. 
Paper, *‘ The Requirements of the Military Motor Vehicle,” by 


Captain R. K. Hubbard. 7 p.m. 
INsTITUTION oF AvTOMOBILE ENGINEERS.—The College, 
Loughborough. Loughborough Graduates’ meeting. Paper, 


‘Valves and Valve Gear,”’ by Mr. E. Wootton. 

INSTITUTION oF Crvi, ENGINEERS: NEWCASTLE-UPON-TYNE 
AND District Assocration.—Lecture Theatre of the Mining 
Institute, Neville Hall, Newcastle-upon-Tyne Address by the 
chairman, Mr. F. E. Harrison. 7.30 p.m 


7 p.m 


INSTITUTION OF MECHANICAL ENGINEERS. —Storey’s-gate, 
Westminster, London, 8.W.1]. Graduates’ Section annual 
lecture, ‘‘ Some Engineering Features in Connection with Irriga- 
tion in South Africa,’’ by Mr. E. Bruce Ball. 6 p.m. 

12, Great 
Opening address by 





Surveyors’ INstTirutTion. 
minster, London, S.W. 1 
Mr. J. D. Wallis. 8 p-m 


George-street, West- 
the President 


TUESDAY, NOVEMBER 
INsTITUTE OF British FouNprRYMEN: LANCASHIRE BRaNncu, 
Burney Section.—Municipal College, Ormerod-road, Burnley. 
Paper, *‘ Foundry Practice,” by Mr. J. Ellis. 7.15 p.m. 
INSTITUTE OF MARINE ENGINEERS.—85-88, The Minories, 
Tower-hill, London, E. 1. “‘ Construction of Ships: A Propos 
Method of Minimising Risks Due to Collision,”’ by Mr. F. 
Spanner. 6.30 p.m. 
INSTITUTION OF AERONAUTICAL ENGINEERS.—Junior Institu- 
tion of Engineers, 39, Victoria-street, London, 8.W. 1. Paper, 
“ Practical Flying,” by Mr. M. L. Bramson. 6.30 p.m. 


10TH. 





F. 


»y 


INSTITUTION OF AUTOMOBILE ENGINEERS: COVENTRY 
CEeNnTRE.—-Broadgate Café, Coventry. Paper, The Short- 
comings of the Commercial Motor Vehicle from the Military 
Point of View,” by Captain R. K. Hubbard. 7.15 p.m. 


INSTITUTION OF ELEecTRICAL ENGINEERS: NortaH MIDLAND 


CEeNTRE.—Hotel Metropole, Leeds. Opening meeting and 
smoking concert. 7 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS: NortH-WESTERN 


Manchester. 
T. Melling. 


Stupents’ Section.—Milton Hall, Deansgate, 
“The Design of Current Transformers,"’ by Mr. C. 
7.30 p.m. 

ScoTTISH CENTRE. 
Royal Technical 
hairman, Professor 


INSTITUTION OF ELECTRICAL ENGINEERS 
—FElectrical Engineering Lecture Room, 
College, Glasgow. Opening address by the C 
Magnus Maclean. 7.30 p.m. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS. —Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Papers, “* The 
Principles of the High-vacuum Distillation of Mineral Oils,” 
by Ing. Leo Steinschneider; ‘“ The Determination of Unsatu- 
rateds in Petroleum Spirit’ and “‘ The Determination of Mole- 
cular Weight of Petrol,” by Dr. W. R. Ormandy. 5.30 p.m. 


WEDNESDAY, NOVEMBER 


INSTITUTION OF ELECTRICAL ENGINEERS: Sovuta MIDLAND 
CentTRE.—The University, Edmund-street, Birmingham. Paper, 
“The Development of Alloys of Nickel and Chromium for High 
Temperature Work and Electrical Resistance Heating,”’ by Mr. 
W. R. Barclay. 7 p.m. 


lirs. 


Roya. METEOROLOGICAL Soctety.—49, Cromwell-road, South 
Kensington, London, 8.W. 7. Lecture, “* Measuring the Sun's 


Rays,’ by Dr. C. G. Abbot. 5 p.m. 
THURSDAY, NOVEMBER 12rs. 
InsTITUTE OF MeTats: Lonpon Locat Sgrcrion._-Royal 
School of Mines, South Kensington, London, 8.W. 7. Paper, 


“Science and Industry: Some Impressions from the Early 
Experiences of the British Non-ferrous Metals Association,” by 
Drs. R. 8. Hutton and O. F. Hudson. 7.30 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS.—Institution of Mech- 
anical Engineers, Storey’s-gate, London, S.W Discussion on 
“Scientific Research Workers and Industry,’’ opened by the 
Hon. H. Fletcher Moulton. 8 p.m. 


Opticat Socrety.—Imperial College of Science and Tech- 
nology, South Kensington, London, 8.W. 7. Papers :—‘‘ Some 
Recent Improvements in Modern Ophthalmic Lenses,” by Mr. 
S. A. Emerson ; “ Relation of Visual Acuity and Accommoda- 
tion to Ametropia,’”’ by Mr. W. Swaine; “Irregular Astig- 
matism of the Eye ’—(a) “ Effect of Size of Pupil,” by Mr. E. F. 
Fincham, (6) “ Effect of Correcting Lenses,’ by Mr. H. H. 








Roya AERONAUTICAL Socrery. 7, Albemarle-str 
London, W. 1. Paper, ‘Some Problems in Aeroplane St 


tural Design,”’ by Mr. H. B. Howard. ~ 5.30 p.m. 
FRIDAY, NOVEMBER 13rx. 


INSTITUTE OF METALS: SHEFFIggD LocaL Section. Appli 
Science Department of the University, St. George’s-squ 


t 








Sheffield. Paper, “* Recent Advances in Electro-deposition,”’ | 
Mr. 8. Field. 7.30 p.m. 


INstiTuTe OF Metats: Swansea Locat Secrion.—Met 
lurgical Department of the University, Singleton Park, Swan 
Paper, * Effect of Crystal Size on the Mechanical Properties 
Metals,”’ by Mr. L. B. Pfeil. 7.15 p.m. 

INSTITUTION OF ELecTRICAL ENGINEERS : LONDON StupEN 
Section.—-Savoy-place, Victoria Embankment, London, W. 
Opening address, “Some Controversial Problems.”’ by 
Colonel K. Edgeumbe. 6.15 p.m. 


Lieut 


INSTITUTION OF ENGINEERING INSPECTION. 
of Arts, John-street, Adelphi, London, W.C, 2. 
Developments in Steels Resistant to Corrosion,” by Dr. W 
Hatfield. 30 p.m. 

Junior INstIruTion 
London, 8.W. 1. 


MANCHESTER ASSOCIATION 


Royal Societ 
Paper, * Moder 
H 





39, Victoria-stre: 
7 p.m. 


OF ENGINEERS. 
Annual general meeting. 


or Encineers.—The Engineer 


Club, Albert-square, Manchester.. Paper, “Marine Di 
Machinery,” by Mr. James Richardson. 7.15 p.m. 

Rattway Cius.—-65, Belgrave-road, London, 8.W. 1. Pay: 
“The Restraint of Railway Development,’ by Mr. W \ 


Willox. 7.30 p.m. 
SATURDAY, NOVEMBER l4ra. 


FinssBury TecuNicat CoLLece OLp STupENTS’ AssoctaTi 


Engineers’ Club, Coventry-street, London, W.1. Ann 
dinner. 7 p.m. 

INsTITUTE OF MartnNe ENGINeERS.— 85-88, The Minor 
Tower Hill, London, E. 1. Juniors’ social. 7 p.m 


MQNDAY, NOVEMBER lérua. 


British Science GuiLp.-—Hall of the Goldsmiths’ Compan 
Foster-lane, Cheapside, London, E.C.2. Norman Lockyer 
Lecture, *‘ The Link between Matter and Matter,"’ by Sir Oliver 
Lodge. 4 p.m. 

ENGINEERS : Scorrisu Cent 
Paper, The Requit 
by Captain R. K. Hubbard 


INSTITUTION OF AUTOMOBIL! 
toyal Technical College, Glasgow 
ments of the Military Motor Vehicle, 
7.30 p.m 


{OYAL AERONAUTICAL SOCLETY 7, Albemarle-street, Lond 
W. 1. Informal discussion on the Autogyro. 6 p.m 
TUESDAY, NOVEMBER lI7rua. 


ENGINEERS 
Graduates 


Broadgate Caf 
Discussion 


Measers. ( 


INSTITUTION OF AUTOMOBILE 
Coventry. Coventry 
Traflic Control and Organisation, 
Gosling and C. Ballard. 7.15 p.m 


INSTITUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMP 
CentTre.—Engineering and Scientific Club, Queen-street, Wolver 
hampton. Paper, “The Requirements of the Military Motor 
Vehicle,” by Captain R. K. Hubbard. 7.30 p.m 


meeting. 


opened by 


WEDNESDAY, 
Roya METEOROLOGICAL Soctrery 
Kensington, London, S.W. 7. Papers : On Correlatior 
Coefficients : their Calculation and Use,” by Sir Gilbert Walker 
and Mr. E. W. Bliss; ** Note on the Variations in Transparen 


NOVEMBER 


419, Cromwell-road, Sout 


18TH 


of the Atmosphere Observed by Means of a Projected Tels 
scopic Image of the Sun,”’ by Miss Catharine O. Stevens ; Note 
on the Behaviour of Certain Plants in relation to the Weathe: 
it bw Mr. N. L. Silvester 5 pn 
THURSDAY, NOVEMBER 19rn 

British ELecrricaL AND ALLIED MANUFACTURERS’ Asso 
crIaTion.—Connaught Rooms, Great Queen-street, Londo: 
W.C. 2. Annual dinner 


INSTITUTION OF AUTOMOBILE ENGINEERS.— Watergate House 
Adelphi, London, W.C. 2. London Graduates’ meeting. Paper, 
‘Modern Methods of Omnibus Chassis Overhaul,’ by Messrs 
C. Vince and C. F. Gifford. 7 


s 7.30 p.m 


FRIDAY, 


Juxror INSTITUTION OF 
London, S.W.1. Lecturette 
G. E. Wills, 7.30 p.m. 


MANCHESTER ASSOCIATION OF 
Manchester. President's Conversazione. 


NOVEMBER 
ENGINEERS.—39, Victoria-street 
“Dehydration of Tar,” by Mr 


207TH 


Art Gallery 


ENGINEERS.—City 
7.30 p.m. 
SATURDAY, NOVEMBER 
British FouNDRYMEN LANCASHIRE Brancn, 
College of Technology, Manchester. Papert 
by Mr. R. Yeoman 


2IsT. 
INSTITUTE OF 
JUNIOR SECTION. 
** An Elementary Study of Foundry Sands,’ 
7 p.m. 


MONDAY, NOVEMBER 23xp, Tro SATURDAY, DECEMBER 
5TH. 


SHIPPpInc, ENGINEERING AND MACHINERY EXHIBITION 


Olympia, London, W. 
WEDNESDAY, NOVEMBER 


Justor INstTITuTION oF ENGINeERS.—Visit to the head 
quarters of the London Fire Brigade, Southwark Bridge-road, 


257TH. 


S.E. 3 p.m. 

Nortu-East Coast INstiruTion oF ENGINEERS AND SHIP 
BUILDERS: GRADUATE SEcTION Neville Hall, Newcastle- 
upon-Tyne. Paper, “* Lubrication,” by Mr. C. H. Cooks 
7.15 p.m. 

THURSDAY, NOVEMBER 2é6ru. 

Norta-East Coast INSTITUTION OF ENGINEERS AND Suir 
BUILDERS.—-Lecture Theatre, Neville Hall, Newcastlearpon 
Tyne. Paper, “* Measured Mile Trials and other Ship Propulsion 


Data, Part II.,"" by Mr. G. S. Baker. 7.30 p.m. 


FRIDAY, NOVEMBRR 27rx. 
INSTITUTION OF ELECTRICAL 
CentTre.—-Grand Hotel, Birmingham. 


MIDLAND 


7 p.m. 


ENGINEERS: Sovtu 
Annual dinner. 








Minitary Motor Veuicites.—‘‘The Requirements of the 
Military Motor Vehicle "’ is the title of a paper which is to be 
read before all the centres of the Institution of Automobile 
Engineers. The paper deals with the general transport vehicle 
used in the Army and not with the fighting or special machine. 
From a careful consideration of military requirements the desir- 
able technical features of the military motor vehicle are deve- 
loped and are dealt with in some detail. The extent to which the 
British motor vehicle meets the requirements compared with the 
foreign vehicle is then discussed, and the opinion is expressed that 
Great Britain is not as well provided as other first-class Powers. 
In conclusion, the six-wheel vehicle is advocated as a possible 





J. W. Atha and Co. will exhibit and describe the Zeiss 


Emsley. 





200 deg. to 220 deg. Cent.—September 17th, 1925. 


refraction meter. 


7.30 p.m. 


means of combining the needs of the Army with those of the civil 
user at home and abroad. 
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A Seven-Day Journal 


Tue scale of remuneration for members of the 
Royal Corps of Naval Constructors had long been 
recognised as grossly inadequate in view of the re- 
ponsible work devolving on these officials and the 

vh standard of technical knowledge they are re- 
quired to possess. It is therefore with special satis- 
faction that we learn of the substantial increases in 
the pay of the Corps which have just been awarded 


hv the Industrial Court, to which the claim for an 
advance was referred. Under the revised scale 
issistant constructors, second-class, will begin at 


£220 a year, rising by annual increments of £15 to 
, maximum of £250, as against the old rate of £150, 
sing to £180; assistant constructors, first-class, 
£310 a year, rising by annual increments of £20 to 


a maximum of £550, as against £250 and £450 re- 
spectively ; constructors, £550, rising by annual 


increments of £25 to a maximum of £700, as against 
£450 and £600 ; senior constructors, £625, increasing 
by £25 a vear to a maximum of £775, as against £450 
and £600 respectively. Constructors and senior con- 
structors will continue, as before, to be provided with 
. house or housing allowance, but the special allow- 
ance of £75 per annum to senior constructors is to 
Salaries paid on the revised scale will be subject 
to the cost of living bonus. Evidence taken by the 
Industrial Court showed that the low f pay 
and indifferent prospects offered had in recent years 
in a dearth of suitable candidates for the 
Corps. During 1920 and 1921 no candidate with the 
necessary qualifications had come forward from out- 
sicle It is to be hoped that the improved 
scale of pay will remedy this state of affairs 


lapse. 


rates « 


re sulted 


the service 


Safeguarding the Iron and Steel Industry. 


SPEAKING last Friday in Manchester on the sug 


gested application of the Safeguarding of Industries 


Act to the iron and steel trades, Sir Hugh Bell 
expressed in strong terms what some other iron 
masters have been saying for some time past. “‘If 


exist without 
he said, *‘ the sooner 
There was no such 


the iron trade of Great Britain cannot 
the help of the Government,” 
it to exist the better.” 
thing, he continued, as unfair foreign competition. 
Foreign goods might be made under conditions that 
permitted them to be offered for sale in this country 
at much lower prices than those at which similar 
British goods could be sold, but there was no com- 
pulsion on the part of any one to buy them. If they 
were purchased they were bought because they could 
be put to a useful and profitable purpose, and if 
British goods were unable to compete with them 
then the British firms making them should go out 
of existence. An industry, Sir Hugh continued, that 
called for help was not worth helping. Any support 
given it must be derived from some other source that 
could afford to pay. To safeguard an unprofitable 
industry by making a profitable industry pay hindered 
and did not help trade. 


ceases 


Automatic Telephones at Leeds. 


On Saturday, November 7th, four new NStrowger 
satellite automatic telephone exchanges were put 
into operation at Leeds. The original automatic 
equipment of this type was instelled in Basinghall- 
street in 1918, when the total number of subscribers 
was 6800, but extensions have since been added, and 
there are now 9600 lines. Before the opening of the 
four new exchanges on Saturday last the outlying 
suburban exchanges in the Leeds area were manually 
operated. Subscribers connected to the Headingley, 


Chapelton, Roundhay and Stanningley exchanges 
are, however, now enjoying the advantages of the 
automatic system, which works on the five digit 


principle. Although the conversion of these four 
exchanges removes the necessity of employing tele- 
phonists for the local calls in the Leeds multi-office 
area, their services are still required in connection 
with trunk calls as well as for traftic from exchanges 
outside the area that are not provided with euto- 
matic equipments. The entire apparatus for each 
of these four exchanges has been manufactured and 
installed for the Post Office by the Automatic Tele- 
phone Manufacturing Compeny of ‘Liverpool. 


Waterloo Bridge. 


Last July the London County Council requested 
Sir Edwin Lutyens, the celebrated architect, to report 
upon the proposal, favoured by many people, to 
provide facilities for four lines of traffic across 
Waterloo Bridge, by corbelling out part of the foot- 
ways beyond the existing line of parapets. This 
plan was carried out a number of years ago at London 
Bridge, another of Rennie’s structures. In his report 
published on Monday, Sir Edwin expresses himself 
very strongly against the proposal on the ground 
that it would destroy the character of the original 
design, and would, in effect, create not only a new 
bridge but an ugly one. The bridge, he holds, if it 








is to be maintained must eventually be rebuilt. 
Edwin was also asked to advise the Council whether, 
in his opinion, there were other and more desirable 
ways of achieving the object in view. 
tion he describes as ingenious the proposal to tunnel 
the bridge for the provision of sub-footways, but 


Pay of Naval Constructors. , 


provide them, 
independent structures in suspension, so that they 
might be removed at a later date without damage to 
the beauty of the old bridge when new bridge facilities 
are given, if ever, at Charing Cross or the Temple. 
Sir Edwin's idea would appear to be to build 
suggested 
vertically over the old bridge. 
bridge in one span would, Sir Edwin suggests, prove 
an exciting problem to the Council’s engineers, and 
as an alternative it might be necessary to build it 
with a series of suspended spans. 


and well-being of the people in all countries. 


nations. 
meeting, 
Christmas 


Sir 


In this connec- 


1dds that it is not possible to recommend this solution. 
If new footways are decided upon the best way to 
he holds, would be to build them as 


the 
single span suspended 
The design of such a 


footbridge as a 


In either case there 
would, he says, be serious objections to the scheme, 


but so too, he holds, must there be to any solution 
of the problem. 


To add to the amenities of Waterloo 
Bridge without affecting its esthetic qualities, is, 
he concludes, a nearly impossible problem. There is 
no sure way of widening the structure without marring 
its brave appearance, but if it must be widened Sir 
Edwin favours raising the bridge. If that were done 
he sees a means of increasing the width by 12} feet. 


Shipbreaking and Shipbuilding. 


A NEw plan for reviving the shipping industry has 
recently been suggested in outline by Mr. G. M. 
Harrawey, who was formerly the managing director 
of Sir Raylton Dixon and Co., Ltd., of Middlesbrough, 
and is well acquainted with North-East Coast ship- 
building. Mr. Harraway proposes that the Govern- 
ment should initiate and carry through an extensive 
ship-breaking programme, and should purchase from 
shipowners old and uneconomic vessels at scrap prices, 
on condition that the old ships so taken over would be 
replaced by new vessels, which would be built with 
Government The idea is of interest, as 
it seems to overcome the difficulties in Mr. John 
Hill’s much-discussed subsidy scheme, which would 
undoubtedly tend to increase the surplus tonnage 
that at present is partly responsible for the ship- 
building depression. It will be generally agreed that 
there are many ships in our mercantile marine which 
are not really economical in service, and any method 
offering a chance of raising the standard of value 
cannot fail to appeal to the British shipowner. So 
far, Mr. Harraway has given little information as to 
the probable prices at which the old ships might be 
taken over, nor has he indicated the precise way in 
which the shipowners might be aided by the State 
in carrying out the proposed new shipbuilding 
programme. The suggestion is, however, of interest, 
and it may be recommended for the consideration of 
owners and builders, and the Joint Committee of 
inquiry which has now resumed its sittings for the 
purpose of dealing with external matters such as the 
price of steel, local taxation, and other matters 
intimately bound up with shipbuilding costs. 


assistance. 


Engineers’ Working Hours. 


Ow Tuesday a joint deputation, consisting of repre- 
sentatives of the Engineering Employers’ Federation 
and of the forty or so trades unions interested in the 
engineering industry, waited on the Minister of Labour 
and discussed with him the international observance 
of the forty-eight-hour working week specified in the 
Washington Convention. When the unions applied 
some time ago for a wages advance of 20s. a week, 
the employers replied that foreign competitors main- 
tained a working week of sixty hours, and paid lower 
rates of wages, and by so doing rendered it difficult 
for British firms to secure their share of the world’s 
markets. As the unions were opposed very strongly 
to an extension of the working week, a deadlock 
ensued in the negotiations. Eventually, however, a 
fresh conference was arranged at which it was decided 
to make a joint submission to the Government regard- 
ing the international aspect of the question. The 


deputation on Tuesday emphasised the fact that in the 
Treaty of Versailles it was recognised that a uniferm 


working day of eight hours was essential to the peace 
The 
Minister of Labour, in his reply, promised to give the 


question his early and earnest attention, with a view 


to arriving at a satisfactory understanding with other 
The conference was adjourned, but a further 
it intended, will take place before 


Is 


The Size of Passenger Liners. 


THE statement attributed to Sir Percy Bates, vice- 


chairman of the Cunard Steamship Company, to the 
effect that the day of the large liner is not yet past, 
and that in a few years time we may expect to find 
some of the big shipping companies building 1000ft. 
ships to deal with 
between Europe and America, provides interesting 
opposition to the views now held by many naval 
architects and shipowners. 
in 1907 built the Mauretania, with a length of 762ft., 
and seven years later followed with the Aquitania of 


the growing passenger traffic 


The Cunard Company 


868ft. The Berengaria, an ex-German vessel of pre- 
war design, acquired by the company, has a length of 
882ft. In its post-war building programme, however, 
the company has not continued this development of 
size, but in the one-funnelled ‘ Franconia”’ class, 
comprising five vessels, has reverted to the relatively 
modest length of 600ft. The Cunard Company itself 
has therefore provided substantial evidence in favour 
of the widely held view that the mammoth liner is 
not economical. In the case of the White Star Line, 
the Olympic, 852ft., and the ex-German 
Homeric, 75lft., and Majestic, 915ft., represent the 
pre-war school of thought, as does the ex-German 
liner Leviathan, of 907ft. length. The advance to 
the 1000ft. liner anticipated by Sir Percy Bates 
would not, it is true, represent a much bigger ste} 
than that taken in passing from, say, the Mauretania 
to the Aquitania, but it would definitely be opposed 
to the views on the subject developed during and since 
the war. The economic size of passenger liners has 
never been established with any precision, as it 
has been in the case of cargo-carrying vessels. Still 
less has it been worked out for vessels which follow 
the modern plan of carrying a good load of cargo, in 
addition to their passengers. For purely cargo- 
carrying work, it is known that the most economical 
size of sea-going ship is one of 7000 to 10,000 tons. 
It ought not to be wholly impossible to arrive at a 
similar estimate for the most economical size of 
passenger vessel of the liner class engaged on a specific 
route. 


vessels 


A Large Turbo-Electric Liner. 


It is reported from America that the International 
Mercantile Marine of New York has placed with the 
Newport News Shipbuilding and Dry Dock Company 
an order for a 20,000-ton passenger liner, which will 
be propelled by twin-screw turbo-electric machinery, 
at a speed of 18 knots. This vessel, it is stated, will 
be the largest yet built in an American shipyard. 
The design will be based on that of the Minnewaska 
type of ship, but the passenger accommodation will 
be modified and elaborated for the New York Cali- 
fornia service of the Panama-—Pacific Line. The 
principal dimensions of the new liner will be as follows : 

Length, 600ft.; breadth, 80ft. ; depth, 52ft. ; with 
a loaded displacement of about 31,000 tons. Accom- 
modation for 362 first-class and 368 tourist passengers 
is to be provided, in addition to which there will be 
a refrigerator and hold capacity of about 7800 
tons. A novel feature of construction will be the 
provision of large side entrance ways through which 
motor cars may be driven. The machinery will be 
constructed by the builders, and the General Electric 
Company of Schenectady will supply the generators 
and motors, which are to be designed for a total output 
of about 18,000 shaft horse-power. It is hoped that 
the new liner will be completed in time to take up her 
service in the autumn of 1927. According to estimates 
which have been based on the cost of another large 
liner, the Malolo, which is being built for the Matson 
Line, the cost of the new turbo-electric vessel will be 
between 6,500,000 and 7,000,000 dollars. These 
figures represent a cost of about £70 per ton, a price 
which seems very high, even for a vessel propelled by 
an electric drive. The owners’ building programme 
is said to provide for the construction of three ships 
of this new type. 


The Swedish-American Liner Gripsholm. 


THE new Swedish-American liner Gripsholm, which 
completed her trials on Friday last, the 6th inst., and 
proceeded to Gothenburg to take up her service 
between Sweden and America, is undoubtedly one 
of the outstanding ships of the year. The Gripsholm 
is notable alike for her design and the new type cf 
internal combustion engines with which she has been 
fitted. She was built by Sir W. G. Armstrong, Whit 
worth and Co., Ltd., at the firm’s Naval Yard, 
High Walker-on-Tyne, and the builders also installed 
the machinery, which was constructed by Burmeister 
and Wain. of Copenhagen. The vessel is designed to 
make the voyage between Gothenburg and New York 
in about eight days. Her principal dimensions are 
as follows :—Length overall, 574ft. 6in.; breadth 
moulded, 74ft.; depth moulded to boat deck, 76ft. 6in.; 
gross tonnage about 17,300. Her main engines com- 
prise twin six-cylinder sets of Burmeister and Wain 
double-acting four-stroke cycle motors, constructed 
for a total service output of about 17,000 shaft horse 
power at a normal speed of 125 revolutions per 
minute, which corresponds to a service speed of about 
17 knots. Three auxiliary engines, each of 650 brake 
horse-power, are installed, and there are also three 
electric generators, each driven by 950 brake horse- 
power engines, which gives a total main and auxiliary 
machinery horse-power of round about 22,000. At 
the demonstration trials on Friday last, at which we 
were present, Mr. Axe} Carlander, the chairman of 
the Swedish-American Line, complimented the 
builders on the excellence of their work. Mr. H. G 
Williams, the general manager of the Armstrong 
yards, who replied, made fitting reference to the late 
Mr. Dan Brostrém, who, he said, was really responsible 
for the idea which had culminated in the Gripsholm 
Later in the month we hope to make further reference 
to this new liner, and to describe and illustrate her 





propelling machinery. 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 


By E. L. AHRONS, M.I. Mech. E. 


No. XLVI.* 


PERLOD 1901 TO 1914 sed), 


contin 


It 
to find space in which to describe all the principal 
classes of this, the standard British express engine. 
Table B gives the leading dimensions of fifteen of the 
of which most of those 


4-4-0 Non-compound Engines. is Impossible 


more noteworthy examples, 


the country, are representative of the best modern 
British practice. They largely superseded the 4-4-2 
type on the G.C.R., and twenty-four more have 
recently been built for the L. and N.E.R. As they have 
not been previously illustrated in THe ENGINEER, 
Fig. 302 is given herewith. 

In Table B the dimensions given are those of the 
engines as originally built. Most of the earlier engines 
of 1900-1907 have rebuilt with larger 
boilers and superheaters, and in several cases piston 
valves have been substituted for the original slide 
valves. The L. and S.W.R. engine (11) and the 
G. and S.W.R. engine (14) were fitted with D. Drum- 


since been 














FIG. 300--GREAT WESTERN LOCOMOTIVE, 


built from 1910 onwards were superheated. With 
the exception of the G.W.R. engines, Nos. 4 and 5 in 
the table, all have inside cylinders and frames. The 
G.W.R. “ City” class (4) have inside cylinders and 
double and the ‘* County ” (5) have 
outside cylinders with the extremely long stroke of 


frames, class 


30in. The boilers of both classes are without domes 
and of the “wagon-top”’ type with Belpaire fire- 
boxes, this design being due to Mr. Churchward. 
The “City” class have steam reversing gear with 


steam and oil cylinders fixed inside the frames in an 
inclined position that the piston-rod is directly 
connected to the lever arm of the reversing shaft. 
It was the City of Truro of this class which attained 


so 


a speed of 102.3 miles per hour. The “ City ” class 
is shown in Fig. 300 and the “County” class in 


Fig. 301. The L. and S8S.W.R. engines 7 and 11 had 
Drummond’s water-tube fire-boxes The majority 
have Stephenson’s link motion with the following 
The L. and N.W.R. engines, Nos. 6 
and 10, have Joy’s valve gear; inside Walschaerts 
gear is used in the L. and 8S.W.R. engine (11), by D. 
Drummond, and in the G. and S.W.R. engine (14), 
by P. Drummond. The Midland engines (8) have 
Deeley’s valve gear, as illustrated in THE ENGINEER 
of September 20th, 1907. The principle of this gear is 
similar to that of the Belgian Stévart gear, though 
Deeley’s gear was independently designed. The cross- 
head connection for the lap and lead movement is 
like that of the Walschaerts gear, but the oscillation 
of the expansion link, instead of being produced by 
an the crosshead on the 
opposite side of the engine. When the die block in 
one link is at the top that in the other is at the 
bottom. Another peculiarity is that the cylinder 
centres are spaced 2ft. apart, but the driving crank 
pins are lft. 11jin. between centres. The small ends 
of the connecting-rods are provided with gudgeon 
pins having ball and socket joints. When new th> 
engines carried 220 lb. pressure, but this was subse- 
to 200lb. They have 


exceptions 8 


excentric, is derived from 


quently reduced also been 





“CITY’’ CLASS, 1903 


mond’s smoke-box steam dryer, which superheated 
the steam about 20 deg. Fah. only. 

4-4-2 Locomotives: Two Cylinders._-Table C 
gives the leading dimensions of six classes. All have 
outside cylinders, which drive the hind coupled axle, 
and the trailing axles under the footplate have out- 
side bearings. The only 4-4-2 engines in this country 
with inside bearings for the trailing wheels are the 
three French compounds on the G.W.R. The G.N.R. 
and L.B. and 8S.C.R. engines have wide fire-boxes ex- 
tending laterally over the back of the main frames. The 


were altered to the standard 4-6-0 type. There were 
several American features in the design, notably 
the cylinder saddles, and the compensating levers, 
which grouped together the spring suspension of the 
four coupled and the small trailing wheels. 

Of 4-4-2 engines with inside cylinders, in addition 
to the forty on the L. and Y.R., previously described 
there one on the G.N.R. of H. A. Ivatt 
design. It was originally built in 1902 as a fow 
cylinder engine, but was reconstructed in 1911 as » 


is 


two (inside) cylinder type, with 18}in. by 26i: 
cylinders, 6ft. 7}in. coupled wheels, and 170 II, 


pressure. The new boiler has a tube heating surfa 
of 1027.5 square feet ; fire-box, 135.5 square feet 
and superheating surface, 254 square feet; weigl) 
in working order, 58 tons 13 ewt., of which 33 ton 
8 ewt. are available for adhesion. 

4-6-0 Express Engines: Two-cylinder Type 
Following the introduction of 4-6-0 engines on tl! 
N.E.R. in 1899-1901, the G.W.R. built experimenta 
engines in 1902-3, and on this line since 1905 the ty) 
has gradually superseded the four-coupled engine fo 
the fastest and heaviest main line expresses. Othe 
railways followed suit, though in no other case ha 
the six-coupled completely ousted the fou 
coupled engine ; on the other hand, on the N.E.R 
the “‘ Atlantic’ type has taken the place of t! 
4-6-0. Table D shows the principal types, of whic! 
Nos. 1 to 3 are engines with two outside cylinder 
driving the second coupled axle, and Nos. 4 to 
have inside cylinders driving the first coupled axl 
With exception of the L. and N.W.R. engine (5), whic! 
has Joy’s valve gear, all have Stephenson's link motion, 
Round-topped __fire-box are used only 


80 


casings i 


engines (4) and (5) for the Caledonian and L. and 
N.W. railways respectively other engines hav 


Belpaire fire-boxes. Most of these engines have bee: 
illustrated in Tue ENGINEER, references being give 


in the last column of the table. The only illustra 
tion given herewith is that of the G. and S.W.RK 
engine—Fig. 304—-which shows J. Manson's last 


superheated type of 1911 built by the North Britis! 
Locomotive Company. This was an improved desig: 
derived from the non-superheated engines of 1903 
described in THe Encineer, February 29th, 1905 
The L. and N.W.R. engines (5), ** Prince of Wale 








FIG. 302 GREAT CENTRAL LOCOMOTIVE, 


illustration —-Fig. 303—-which is representative of the 
type with narrow fire-box, shows one of the N.B.R. 
engines by R. Stephenson and Co. The North British 
Locomotive Company also built a number of these 
engines. 

Nearly all the engines in the table have since been 
superheated, when the cylinders of the G.N.R. 
engines were increased to 20in. diameter, and those 
of the G.C.R. and N.B.R. engines to 2lin. diameter. 
The L. B. and 8. C. R. engines by Mr. D. Earle 
Marsh, were built in 1911, with superheaters, and are 
a later improvement on his earlier ** Atlantics ” of 








FIG. 301--GREAT WESTERN LOCOMOTIVE, 


provided with superheaters, resulting in a modifica- 
tion of the heating surface, of which the tubes give 
1170 square feet and the fire-box 151 square feet ; 
total, 1321 square feet. Additional superheating 
surface, 360 square feet. 

The heavy load, 42 tons, on the two driving axles 
of the North-Eastern engine (9) may be noted. This, 
the writer believes, is the maximum in this country. 

The Great Central engines (13) by J. G. Robinson, 
amongst the most successful of the 4-4-0 type in 


* No. XLV. appeared November 6th. 








1904 


“COUNTY’’ CLASS, 


1905, described and illustrated in THe ENGINEER, 
February 23rd, 1906, and April Ist, 1907. In the 
later engines the cylinders are cast with a saddle, in 
which the smoke-box rests. 

In 1905 Mr. Churchward built a number of 4-4-2 
engines at Swindon with 6ft. 84in. wheels, 18in. by 
30in. cylinders, and 225 1b. pressure. These engines 
were built to institute a comparison with the French 
compound “ Atlantics.”” The adhesive weight af a 
non-compound “ Atlantic ’’ was insufficient for such 
a high boiler pressure, and subsequently the engines 











“DIRECTOR’’ CLASS, 1913 

class, are similar in appearance to the non-superheate:| 
** Experiment ” class—-THe ENcGrineer, October 6th 
1905-—by G. Whale, but have extended smoke-box« 
and cylinders 20}in. instead of 19in. diameter, and 
the piston valves are driven by rocking shafts. 

The table gives the dimensions of the earlier engines 
of the various classes. In later engines these wer 
varied, as, for instance, in the G.W.R. ‘“ 2900 
class (1), which from 1911 onwards had 18}in. by 
30in. cylinders and superheaters. Of the G.C.R 
engines (2), all of which were built by Beyer, Peacock. 
the two first engines of 1903 had 6ft. 9in. 
but ten later engines of 1907 had 6ft. 6in. wheels. 

Locomotives with Four Cylinders.—-In 1902 H. A 
Ivatt built a 4-4-2 engine at Doncaster with fow 
l5in. by 20in. cylinders which drove the front coupled 
axle. The coupled wheels were 6ft. 7}in. diameter, 
and the pressure 175lb. (See THe ENGINEER, 
January 23rd, 1903.) There was also one piston valve 
for the two cylinders on the same side. It 
placed inside and driven by Stephenson's link motion 
In 1904 new cylinders with independent valves were 
substituted, those for the outside being driven by 
Walschaerts gear. This engine was, as already 
mentioned, converted in 1911 to a two-cylinder engine 

The first of Mr. G. J. Churechward’s G.W.R. four 
cylinder engines of 1906 was of the 4-4-2 type, with 
the drive divided between two coupled axles as in 


wheel- 


was 


the French compounds. Drawings were given in 
Tue ENGINEER, February 22nd, 1907. It was after- 
wards converted to the standard 4-6-0 type. All 


four-cylinder engines built for British railways since 
1907, except one 4-4-0 engine on the Glasgow and 
South-Western Railway and one 0-10—-0 banking 
engine on the Midland, are of the 4-6-0 type. The 
six principal classes to 1914 are given in Table D. 
Of these, Nos. 8 to 11 have divided drive, but in the 
L. and N.W.R. engine No. 12, all four cylinders are in 
line under the smoke-box and drive the front coupled 
axle. The latter method throws considerable stres 
on the driving axle, but the arrangement of cylinders 
without long steam and exhaust pipes is simpler. In 
the L. and Y.R. engines (11) a compromise was made 
by placing the outside cylinders under the back of 
the smoke-box, and the inside cylinders forward 
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beneath the front of the smoke-box. This simplified 
the pipe connections. D. Drummond on the L. and 
S.W.R. varied his 4-6-0 designs considerably. His 
first engines of 1905, like those of 1907—-No. 9 in the 
table—had the outside cylinders placed behind the 
bogie, as in the de Glehn arrangement, the inside 
eylinders being underneath the smoke-box. The 
drive was divided. But in the “443” class (10), 
although the divided drive was retained, the four 
cylinders are in line under the smoke-box. 

The valve gears of the five examples in the table 
are differently arranged. The G.W.R. engines (8) 
have inside Walschaerts gear, the valves of the outside 
cylinders being driven by horizontal rocking levers 
connecting the back end of the inside valve spindle 
with the front end of the outside one. Each lever is 
bent backwards from the fulcrum to the outside valve 
spindle connection to correct the valve events of the 
inside and outside cylinders for the angularity of their 
connecting-rods. 

The L. and S8S.W.R. engine (9) has independent 


3-cylinder compound engines, page 480, it should have 
been stated that the first five on W. M. Smith’s 
system had independent high-pressure and low-pres- 
sure reversing gears, but that the later Deeley engines 
had but a single reversing gear. 





Some Railway Notes Old and New.*| 


By Sr JOHN A. F. ASPINALL, D.Eng., Past-President 


Our Past-president, Mr. Patchell, when he asked 
me to write the Thomas Hawksley Lecture, expressed 
a hope that I would deal with some matters con- 
cerning railways, particularly as it was the Railway 
Centenary Year, and our first president, George 
Stephenson, who was the great creator of British 
railways, was being thought of in all parts of the 
country. I felt considerable difficulty in following 
this course because of the immense amount of litera- 
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FIG 303--NORTH BRITISH LOCOMOTIVE, 1906 - 1911 


gears for inside and outside cylinders, the former a 
Stephenson link motion and the latter Walschaerts. 
These engines are mostly used for fast goods traffic. 
The other L. and S.W.R. engine (10) has outside 
Walschaerts gear with straight rocking levers attached 
to the back ends of the outside valve spindles to work 
the inside valves. The L. and Y.R. engine (11), as 
built in 1908, had inside Joy’s gear with a straight 
rocking lever attached to the crosshead of the inside 
valve spindle in order to drive the outside valves. 
These engines, which had balanced slide valves, have 
been reconstructed with piston valves, and outside 
Walschaerts gear. In modern engines of high power 
the connecting-rods with Joy’s gear are overloaded. 
The L. and N.W.R. engine has outside Walschaerts 
gear, but the rocking levers are placed in front of the 
cylinders, as in Webb’s design of 1897. 

The G.W.R. engines (13) are an enlargement of the 
earlier class and are provided with superheaters. 

4-6-2 Express Engine.—In January, 1908, the 
G.W_R. engine, The Great Bear, was built at Swindon 


ture which has been got together during the past 
few months dealing with this subject of the early days 
of railways, and it seemed to be impossible to say 
anything new upon the subject. This difficulty has, 
to my mind, been considerably increased by the fact 
that a most exhaustive and complete record of loco- 
motive history has been produced during the past 
few months in the pages of THe ENGINEER, so that 
there is but little to tell which is not already known 
to the public. 

In thinking the matter over, however, and looking 
back over the long series of years during which I have 
been connected with railways, I thought there were 
still a certain number of things which had not hitherto 
been published, and other things which may have 
been published but which have been forgotten, which 
might be of some interest to our members, and there- 
fore I hope I may be forgiven if I have put forward 
information which is not really new. 

Prosser’s Angular Wheels.—A great many odd 
proposals were made in the early days of railways 














FIG. 304--GLASGOW AND SOUTH- WESTERN LOCOMOTIVE, 1911 


to Mr. Churchward’s designs. This was the first 
** Pacific ’’ tender engine, and until 1922 remained the 
only example in the country. It was illustrated in 
THE ENGINEER, February 14th, 1908, and May 3rd, 
1912, and had the following dimensions :—Cylinders 
(four), 15in. by 26in.; diameter of coupled wheels, 
6ft. 8jin.; coupled wheel base, 14ft.; total ditto, 
34ft. Gin. ; the trailing carrying wheels, 3ft. 8in. 
diameter, run in a radial axle-box; boiler barrel, 
23ft. long, tapering from 5ft. 6in. diameter at the 
emoke-box to 6ft. at the fire-box. The brick arch 
was originally carried by four 3in. steel tubes, but 
these burnt out, and were replaced by an ordinary 
brick arch. Omitting the arch tubes the fire-box 
heating surface was 158.1 square feet ; tubes, 2673.4 
square feet ; total, 2831.5 square feet ; superheating 
surface, 545 square feet ; grate, 41.79 square feet ; 
pressure, 2251b.; each coupled axle carried 20.45 
and the total weight was 97.25 tons. The 
double bogie tender weighed 45.75 tons full. The 
Great Bear ran only between London and Bristol, 
and in 1924 Mr. C. B. Collett reconstructed it as a 
4-6-0 engine of the new “ Caerphilly Castle ”’ class. 
The 4-6-0 engine has a tractive force of 31,625lb., 
and a ratio of adhesive to total weight of .737, whereas 
the 4-6-2 engine had a tractive force of 29,430 Ib., 
and a similar ratio of .63. 

Fig. 300 is from a photograph by the Locomotive 
Publishing Company, Ltd. 

ADDENDUM.—In the description of the Midland 


tons ; 


with regard to the rolling stock which should be used 
upon them, but I think the most curious was that 
of Mr. William Prosser, who proposed that there 
should be no flanges on the carrying wheels of loco- 
motives or other rolling stock, and that the vehicles 
should be kept upon the line by certain angular guide 
wheels pressing on the top and sides of the rail. This 
system was said by the author, who patented it in 
1844, to have been first adopted on the Guildford and 
Woking Railway, and that the locomotive had 
travelled during a period of two months about 3000 
miles without requiring the slightest repair. An illus- 
tration of his engine is shown in Fig. 1. 

Carriages.—An extract from the minutes of the 
meeting of the directors of the Manchester and Leeds 
Railway, on July 23rd, 1838, gives a vivid impression 
of the deliberation with which it was determined to 
prevent the accommodation in a third-class carriage 
being too good. The minute is worded as follows : 

** Resolved first—That there shall be three classes 
of carriages provided : : 

** First-class.—Six inside, complete with every- 
thing which can conduce to comfort. 

** Second-class.—To carry twenty-four passengers ; 
division chair high; windows in doors but none 
in the panels, and no cushions. ‘ 

*“ Third-class.—Open boxes ; no roofs nor buffer 
springs.” 


* The Institution of Mechanical Engineers. The twelfth 


Thomas Hawksley Lecture, Friday, Nov. 6th, 1925, 








There has been a surprising change in the standard 
of comfort with regard to railway carriage stock. 

The screw coupling which connects modern railway 
carriages in this country is said to have been invented 
by Mr. Nathaniel Worsdell, and was first made }y 
him at the Crown-street Works of the Liverpool and 
Manchester Railway. 

Most people are familiar with the old illustrations 
of the four-wheeled carriages which were first used. 
but they may not have noticed how low the roofs oj 
these carriages were made, with a railing round the 
top which was put there to enable baggage to | 
loaded on top, then sheeted over with a waterprovt 
sheet, and then strapped down with great leathiwe, 
straps running from side to side. When one remembers 
that the tunnels and bridges of to-day are no highe: 
than they were then, it will be appreciated how nec: 
sary it was to keep the roof of the carriage down 
allow for the baggage passing safely. 

Very much later on, when I went to the Great 
Southern and Western Railway in 1875, I 
that they still possessed a number of carriages bu 
in this way, probably made in the early “ forties 
arranged for the carriage of baggage on the to 
though this practice had been long discontinued. 
| The six-wheeled carriage was looked upon as a great 


found 


j}advance upon the four-wheeled vehicle, though 


| is strange to see some four-wheeled vehicles yet in 


use. This was followed by the bogie vehicle, thoug! 
for a shortyperiod on the London and North-Western 
Railway they used a radial axle-box at each end of 
an eight-wheeled carriage, which was intended as an 
alternative to the bogie. It was by no means a success, 
as the ends of the coaches swung over considerab!\ 
at the curves and the carriages were uncomfortab|: 





to ride in. 

Azles and Tires.—-In the early days the methods oi 
manufacture of axles and tires had not reached th: 
perfection of to-day, and it was a long time befor 
steel was used for either tires or axles. Iron axles 
were made by a number of firms in this country, and 
an endeavour was made by one firm to construct th: 
journal of wagon axles in such a way as to giv 
a hard wearing surface while the centre portion of th 
journal was made of softer iron. The same idea 
getting hard surfaces must, however, have been i: 
Mr. John Ramsbottom’s mind when he had all the 
tender axles at Crewe thoroughly case hardened. 

The best indication that can be given of the improv: 
ment that has taken place in axles is the fact that 
failures have decreased systematically during a lon: 
course of years. 

In cases of broken axles the number has fallen fron 
494 in 1880 to 84 in 1923, while with regard to broken 
tires the numbers have fallen from 1230 in 1880 t 
70 in 1923. The large number of broken tires in thx 
earlier years was due very largely to the fact that a 
great many old iron wagon tires remained in existence, 
and these used to fail circumferentially owing to badd 


welding. 

When, in later years, the Government returns wer 
so subdivided as to show the numbers of engine. 
tender, coach and wagon axles or tires separately, 





it will be observed that the number of broken crank 
axles has fallen to 33 in 1923. Having regard to th« 
fact that there are, roughly, 24,000 locomotives in 
this country, this is quite a remarkable record. 


Battle of Gauges.—The battle of the gauges in this 


| country is still within the memory of many people, 


and it is not so many years since the Great Western 
altered from its 7ft. gauge to the ordinary 4ft. 8}in.. 
but it is not so generally known that in America they 
had a great variety of gauges. I remember that when 


| over there in 1872 I was greatly struck by seeing a 
|} number of their freight cars labelled “‘ broad tread 





}and “‘ narrow tread,’’ and when I came to inquire 


as to the reason of this, it appeared that there was a 
variation of gauge, some of the railroads being 4ft.10in., 
others 4ft. 9}in., and others 4ft. 8}in., and the inten 
tion was that these freight cars or other vehicles 
should run upon any of these tracks, and for that 
purpose, while the flanges of the tires were sufficiently 
near to one another to permit of their running safely 
on a 4ft. 8}in. gauge, the tread of the tire was suffi 
ciently wide to prevent it dropping in between the 
rails on a wide track of 4ft. 10in. I am indebted to 
Mr. J. T. Wallis, chief of motive power of the 
Pennsylvania Railroad, for the exact facts as to these 
differences of track gauge. [These facts are set out in 
an Appendix to the lecture.—Ep. Tue E.] 

The Ministry of Trensport, in the early part of this 
year, issued both its regulations with regard to 
new railways, and its recommendations with regard 
to the changes on old railways, and these docu- 
ments are of considerable interest to-engineers. The 
result of following these regulations will be to make 
considerable improvements both in the structure 
gauge of the railways and in the strength of bridges. 
The immense variety of the structure gauges on the 
railways in this country has prevented the construc 
tion of larger rolling stock, and we are not in the same 
fortunate position as the railways on the Continent, 
which can make their vehicles up to what is known as 
the “‘ Berne ”’ gauge, which is 10ft. 2in. wide. 

A very apt illustration of the difficulties created 
by small construction gauges and weak bridges at 
the present time is shown by the fact that when the 
Great Western Railway and the London and North- 
Eastern Railway recently exchanged locomotives 


Abridged. | for trial upon their respective lines, and the North- 
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Eastern locomotive had to go from King’s Cross to 
Paddington, & distance of about three miles as the 
crow flies, it was necessary to send it as far north as 
Sheffield to get back to Paddington, a distance of 
about 300 miles. On the map it would look as if it 
eould have gone by certain railways with a very much 
less mileage, but in one case the gauge was too small 
to allow it to pass through the tunnels ; in another 
ease the bridges would not carry the engine, and in 
the third case the bridges again prevented its being 
safe to send the engine by that route. 

Siqnalling.—-To appreciate the immense advance 
that has been made with regard to signalling and 
train stopping which has enabled such a state of 
modern railway efficiency to be produced, you have 
only to read an old railway rule book to see that in 
1846, on one of the railways where signals did not 
exist, and they controlled their trains by time and 


Later on, pressure from the Board of Trade resulted 
in modifications of brakes, making them automatic 
in the event of an accidental severance of a train. 
The first so altered was the Westinghouse brake. 
This was followed hy the vacuum brake being made 
automatic, with the result that in this country all 
passenger vehicles are fitted with either the vacuum 
brake or the Westinghouse, and 
vehicles. 

The number of goods vehicles fitted with continuous 
brakes is comparatively small, but it is to be hoped 
that this will be changed as rapidly as it is reasonably 
possible, because the tendency is to haul heavier 
goods trains ; and they could be made even heavier 
then they have been, in any case at present, if all 


also some goods 


the vehicles were fitted with continuous brakes so 
as to give the power of stopping rapidly, whereas now 
wholly dependent 


the trains are almost upon the 








FIG. 1- PROSSER LOCOMOTIVES WITH fLANGELESS 


distance, it said :—** All Engines travelling in the 
same direction shall keep Six Hundred Yards at least 
apart from each other, that is to say—the Engine 
which follows shall not approach within Six Hundred 
Yards of the Engine which goes before ; and in coming 
down any of the Inclined Planes the following Engine 
shall not come within Nine Hundred Yards of the 
Train which precedes it.” 

The changes which have taken place with regard 
to signalling have heen very great. Step by step 
improvements have been made, not only for the sake 
of saving time, but mainly for insuring absolute saftey 
if the appliances are properly used. Signalling not 
only includes the visual signals by which the driver 
is guided, but those very numerous appliances of an 
electrical character connected with the progress of 
trains. 

The most modern change has produced signalling 
by lights, both by night and day. The block instru- 
ments, perfect telephonic communication between 
signal-boxes, and the existence of track circuiting 
in those places where it is found to be necessary, 
electrical signal repeaters, and, in some cases, arrange- 
ments for lock and block, have all tended to relieve 
the anxieties of the signalman, and thus enabled 
him to deal with a larger number of passing trains 
without undue strain. All these appliances have 
added a great deal to the cost of railways, but they 
have come about mainly to insure our modern re- 
quirement of *‘ safety first.”’ 

It will be recognised that every effort to increase 
the capacity of a railway and to pass a larger number 
of trains per hour over any one set of rails, requires 
a close investigation of the methods by which minutes 
and even seconds may be saved and time margins 
reduced, coupled with a demand for those safeguards 
which will enable the work to be done with safety. 
It is perfectly true to say that intense density of traffic 
has been the creator of modern safety appliances. 

Continuous Brakes.—Continuous brakes were in 
use on the Lancashire and Yorkshire Railway in 
1853, the form of brake being that known as the 

Fay and Newall” brake, which was applied by 
the guard throughout the train by means of a shaft 
that went underneeth all the carriages and had 
universal joints with a telescopic arrangement between 
the carriages to allow not only of the rise and fall 
of the vehicles, but of the compression of the buffers. 
'hese brakes remained in use for many years, and 
of their kind were very efficient. 

Then came the time when the Westinghouse brake 
was first introduced into this country in its non- 
automatic form, to be followed not long afterwards 
hy Smith’s vacuum brake, which was operated by 
means of an accordion-like rubber cylinder, this form 
of brake being later much improved by the use of 
what was known as the “ Hardy ” cylinder, later by 
the “ Clayton ” eylinder. 

_The London and North-Western Railway, desirous 
of avoiding the use of the continuous air pressure 
brake, adopted a form of chain brake with the chain 
running throughout the train, which was applied 
by the guard and was worked by a drum on the axle. 
It was not an experiment which lasted long, as it 
was extremely harsh in its application and on more 
than one occasion led to breakaways. 





DRIVING WHEELS AND ANGULAR GUIDE WHEELS 


brake on the engine and in the guard's van. If this 
modernisation took place, the length of goods trains 
in this country would only be limited by the strength 
of the three-link coupling between the wagons. 

Sand Drag.—The most effective train stop, how- 
ever, for use in case of runaway trains that has ever 
been produced, is the sand drag. This was invented 
by an Austrian engineer named Herr C. Kopcke, of 
Dresden, but it was first applied in this country by 
the London and North-Western Railway in the tunnel 
which runs from Edge Hill, Liverpool, down to their 
Waterloo Dock Goods Station, see Fig. 2. 

Locomotive Design.—The probable tendency of future 
engines will be to use higher pressure in the boilers, 
as the outside cylinders of locomotives have already 








an unusual occurrence for an engine failure to take 
place that they make it the subject of large headlines, 
and when you look at the fact that there are 24,000 
locomotives on the English railways and that the 
number of engine miles run in 1924 was 398,000,000, 
you will appreciate that to run over 1,000,000 miles 
per day with only occasional failures is a very won- 
derful performance. 

Views of High Speed in 1862.—Looking backwards, 
some will recollect what was considered a wonderful 
run over sixty years ago at the time of what was known 
as the “‘ Trent ” affair, when Messrs. Slidell and Mason, 
two Confederate representatives, were taken from 
the British ship by the San Jacinto, a Federal ship, 
and made prisoners. This led to an incident on 
January 7th, 1862, in locomotive running which was 
thought much of at the time, when a special train 
was kept ready at Holyhead to carry the British 
representative to London. A run of 130} miles from 
Holyhead to Stafford was made by Ramsbottom’s 
engine, called Watt, in two hours and twenty-five 
minutes, the average speed being 54 miles per hour, 
and then the train was taken on 133} miles to Euston 
by one of McConnell’s single-wheeled inside cylinder 
engines of what was known as the ‘* Bloomer ”’ Class, 
No. 372. 

Modern High-speed Timing of Trains.—-Nowadays, 
however, we have arrangements such as those on 
the London, Midland and Scottish for running high- 
speed trains between London and Birmingham. The 
time between Willesden and Birmingham is scheduled 
to be 109 minutes for a distance of 107} miles, and 
it has been shown that on some occasions the journey 
has been done in 102 minutes, while on the Great 
Western Railway there are several instances of trains 
which are actually timed to run between Swindon 
and Paddington and Paddington and Bath at over 
61 miles per hour. 

Lubrication.—Methods of lubrication have 
immensely improved, and with the certainty that all 
moving parts could be properly lubricated the possi- 
bility of high speeds has increased. I remember in 
the very early days that Mr. Ramsbottom produced 
what I believe was the first form of displacement and 
sight-feed lubricator. As I was employed to assist 
the draughtsman who was trying the experiment, 
I have a vivid recollection of the way in which it was 
done. 

To the outside cylinders of one of his “* Lady of the 
Lake * class locomotives he fitted two glass lubri- 
eators, which were nothing more than two old- 
fashioned egg-ended soda-water bottles, which were 
attached to the underside of the cylinders by means 
of brass unions. The amount of oil which these con- 
tained on leaving Crewe was recorded, and they were 
carefully examined on arrival at Euston. This experi- 
ment led to the creation of the spherical form of brass 
lubricator which was put on the side of smoke-boxes 
of London and North-Western engines, but which 
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reached dimensions which cannot be exceeded on was first of all attached underneath the steam chests, 
account of the station platforms projecting as far as as illustrated in Zerah Colburn’s book on * Loco- 
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getting over this difficulty, apart from other advan- 
tages, is to use the three-cvlinder engine. With a 
view to seeing what can be done in higher pressures 
the Delaware and Hudson Railroad, assisted by the 
advice of Sir Alfred Yarrow, has quite recently 
designed and built a locomotive boiler with a large 
number of water-tubes, the pressure being 350 lb. 
per square inch. 

The wearing capacity of the machinery of a loco- 
motive, apart from the boiler, is very great, and it 
is very true to say that it far outlasts its capacity for 
haulage, which is brought to an end by the increase 
of loads. 

The great reliability of the steam locomotive is 
illustrated by the fact that the failures are so few, 
and it is really a testimonial to reliability when you 
remember that the daily newspapers consider it such 


With lower pressures than we have to-day, lubrica- 
tion was a less difficult matter than it is at the moment, 
hence there has been a widespread tendency to use 
piston valves instead of any of the flat-faced D valves. 
I am not aware that anyone has recorded the results 
of any experiments with piston valves to show the 
force required to move them, but the experiments 
which I tried in 1888 on the Great Southern and 
Western Railway are recorded in the “‘ Proceedings ”’ 
of the Institution of Civil Engineers of December 18th, 
1888. 

In these experiments it was found that flat brass 
valves measuring 16}in. by 10in. with a steam chest 
pressure of 139 lb. gave a resistance to movement at 
mid-stroke of 1321 lb., giving a coefficient of friction 
of 0.068. 


Permanent Way.— How great have been the changes 
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in permanent way I think might be illustrated by 
quoting some facts which were given in a report made 
by Mr. Hawkshaw (afterwards Sir John Hawkshaw) to 
the Lancashire and Yorkshire Railway in 1850, though 
it must, of course, be understood that there were many 
forms of track which were used by the earliest railways 
long before this. There were great varieties of rails 
in use, varying in weight from 46 lb. per yard up 
to 85 lb. per yard, and they were of many different 
sections. These great varieties of sections gradually 
disappeared, and a form of double-headed rail weigh- 
ing from 80 Ib. to 85 lb. per yard was very generally 
adopted. 

Of course, the idea underlying this double-headed 
rail was that when one head had worn out the rail 
could be turned upside down, and the other head 
brought into use, and there must be many of the 
senior members of this Institution who recollect what 
the effect of this turning was. The rail became 
seriously chair-galled on the lower head, and when 
the time came that the upper head was worn and the 
rail was turned, there was a series of depressions in 
what now became the upper head which resulted in 
a tremendous rattle being created in the train as the 
wheels went over these depressions, which were about 
a yard apart. 

Then came the rail, which is almost universal in 
England to-day, known as the bull-headed rail, where 
some of the material which used to be put in the bottom 
head was placed in the top head. The superior 
material of to-day enables that upper head to be worn 
down to the utmost limit without giving any uneven- 
ness of track. 

At the date of the Hawkshaw report, referred to 
above—1850—there were on the Lancashire and 
Yorkshire Railway no engines which weighed more 
than 24 tons, while there were seventy-six which 
weighed less than 20 tons, twenty-eight that weighed 
less than 15 tons, and ten that weighed less than 10 
tons. It will thus be observed that no serious demand 
was made on the permanent way such as occurs to- 
day with modern engines which weigh without their 
tenders in many cases well over 70 tons, and in one 
prominent instance 92 tons 9 cwt., and have weights 
on a single pair of wheels of from 19 to 20 tons. 

The changes which have taken place since George 
Stephenson’s time, which have enabled high speeds 
combined with safety to be made, are very numerous. 
Facing points have been so well constructed that there 
is no risk with regard tothem. In the earliest days the 
points and crossings as we know them to-day did not 
exist, but movement from one line to another was 
made by “ shifting rails..." I have not seen any abso- 
lutely reliable record as to who invented the first 
set of points, but the idca has been attributed to Sir 
Charles Fox. 

The balancing of locomotive moving parts and of 
their wheels has reduced the punishment of the per- 
manent way to a minimum, and the balancing of 
carriage wheels, which was not understood for some 
time, has contributed to the easy riding of the coaches 

Water Troughs.—One of the most important inven- 
tions for time-saving on the railways was that pro- 
duced by John Ramsbottom when he made the first 
set of water troughs, which were laid on the Chester 
and Holyhead Railway. They were 441 yards long 
and enabled a train going at 60 miléé an hour to pick 
up 5 tons of water in a quarter of a minute. A paper, 
giving the details of these troughs, was read before 
this Institution by Mr. John Ramsbottom in January, 
1861. The Ramsbottom water troughs had a very 
great influence on the speed of trains, not only for 
passenger trains but also for heavy goods trains. 

As to the future of railways, everyone is aware of 
the way in which railway traffic has been profoundly 
affected by the use of the modern motor vehicle 
whether for passengers or for goods, and while it 
should be remembered that the use of the motor car 
in England only dates back about thirty years, the 
increase in the vehicles used has been 
stupendous. 

It seems probable that the swelling volume of motor 
traffic will create its own blockade, and that for some 
services the railways will again be called upon to 
handle certain classes of traffic, and we shall find 
motors competing with one another to collect and 
deliver traffic at railway stations and avoid the in- 
tolerable delays on the high roads near the great 
towns. 

The congestion whichis likely to take place on roads 
is perhaps best estimated by the fact that there were 
at the end of last November 1,242,000 motor vehicles 
of all kinds which had been licensed, and these work 
on a total road mileage in England, Scotland and 
Wales of 178,000 miles, which thus gives 6-98 
machines to the mile. 

The increase in motors for 1924 was 176,000 over 
1923. The rate of addition to the total stock of 


number of 


of track operated by 24,000 locomotives, slightly over 
one to the mile, thus giving much wider spaces into 
which traffic can be placed. 

The lecture was illustrated by a large number of 
slides. 4} 
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The Commercial Vehicle Show. 


No, LIII.* 


Arr INTAKE FILTER. 


A feature of the Austin three-speed tractor 
Fig. 17—is the provision of a filter for cleansing all 
air passing to the carburetter. The filtering medium, 
a specially-treated light felt, is arranged in a small 
cylindrical container, so compactly that it presents 
to the air a surface very considerably greater than the 
area of the air intake orifice at the carburetter. Its 
function therefore is performed before the air attains 
the high velocity at which it is subsequently delivered 
to the carburetter by a flexible hose. This filtering 
device, known as the Protectomotor, is manufactured 


On the other hand, the railways have 20,171 miles | 


advantage that it simplifies access to pistons ang 
valves, which is obtained by removing the cylinder 
heads, which are entirely independent of the valve 
| gear. The latter is completely enclosed by a side 
cover, and is lubricated automatically by oil mist 
raised by crank case compress‘on. The engine and 
gear box are mounted on a sub-frame, which is ip- 
ported on three ball joints and two swinging link 

In our report of the Motor Show we referred tv {})o 
growing popularity of sleeve valves. In this 
nection, it is interesting to note that Guy M: 
Ltd., has now added to its range of models a 45 horse 
power low chassis, incorporating a six-cylinder Knight 
engine with steel sleeves. The engine has a bore of 
97 mm. and stroke of 130 mm.; it develops 45 | 
power at 1000 revolutions per minute and 76 horse 
power at 2000 revolutions per minute. 


on 
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KARRIER SIX-WHEEL CHASSIS. 


The six-wheeler motor road vehicle has come into 
vogue since the war, but many previous experiments 
demonstrated its immunity from side-slipping and 


skidding. We believe that credit is due to a 
engineer, Mr. H. B. Molesworth, for having des 


vil 
ed 








FIG. 17 


It is marketed in this country by C. G. 
Co., who also exhibited several other 


in America. 
Vokes and 
accessories. 


New DorMAN ENGINES. 

A new six-cylinder engine, type 6J U, has been 
standardised in two sizes by W.-H. Dorman and Co., 
Ltd. The R.A.C. ratings of the two models are 33-6 
and 37-2 horse-power, and the bores are 95 mm. 
and 100 mm. respectively. The same stroke, 140 mm., 
is used for both ratings. The cylinders comprise a 
monobloec iron casting with detachable head, and, 
we were informed by the makers, are tested to 500 Ib. 
per square inch in the bore and 50 lb. per square inch 
in the jacket. Particular attention has been given to 
the provision of ample water spaces, especially round 
the exhaust valves. The crank case is aluminium, and 
is divided longitudinally, the four crank shaft bearings, 
each of 24in. diameter, being carried in the top half. 
The lower half is the reservoir for three gallons of oil. 
The crank shaft is a high-tensile steel forging, drilled 
for forced lubrication, and the engine supports are on 
the same level as its centre line. The connecting- 
rods, of H section, are also high tensile steel forgings. 
Their small ends are fitted with phosphor bronze 
bushes, and the white metal big-end bearings are run 
direct into the rods. The bearing caps are held by 
nickel steel bolts. The cams, ground after hardening, 


are formed solid with the cam shaft, and the latter 


is driven by silent chain. The inlet and exhaust 


valves are of 3 per cent. nickel steel and stainless steel 
respectively. 
in three forms, for front, rear or central outlet. 
alternative positions are provided for a 5in. diameter 
electric starter motor. 


manifolds are standardised 


Two 


Exhaust 


‘Guy ” Enerne FEATURES. 
THE new 35-40 horse-power “‘Guy”’ chassis with 


low frame embodies an engine furnished with the 





| only 34in. above each rear axle. 


motors may probably be estimated at 500,000 for the 
next fiscal year, as this figure was mentioned by Sir 
Henry Maybury at a recent public meetirg, based on 
certain i.formation given by the President of the 
Society of Motor Manufacturers and Traders. If this 
rate of increase continued for t«n years we should 
have, say, about 6,250,000 motors on our roads, or 
over thirty-five to the mile even if distributed over 
the whole country. The congestion, however, in and 
around our great towns will be something which no 
traffic authority has yet shown its capacity to deal 


with. 





special form of combustion chamber standardised | 
by Guy Motors, Ltd., and is designed to derive as far 
as possible the advantages of conical shape without 
the drawbacks of overhead valve mechanism. The | 





valve stems project outwards and downwards from 
the top of the cylinder walls, with which they form 
an angle of 45 deg. The operating gear therefore is | 
free from thermal stresses and its adjustment is not | 
not so likely to be affected by temperature extremes 
as if the tappets were parallel with, and close to the | 
cylinder walls. The arrangement has the further | 





* ‘No. II. appeared November 6th. 





THREE-SPEED TRACTOR—AUSTIN 


and entered for certain non-skid trials the first prac 
tical vehicle of this kind many years before the war 
and before automobile engineering had reached a 
stage whereat such a daring departure from orthodox 
practice could be taken seriously. Times have changed, 
and both here and on the Continent, particularly 
where road conditions are not so advanced as in Great 
Britain, the six-wheeler is a standardised product 
rendering good service. 

We regard the new six-wheel type W L 6 Karrie 
chassis—Fig. 18—which is designed to carry a fifty 
seater double-deck body, as an important development, 
not solely for the novelty displayed in many of its 
details but mainly because those details are so com 
bined and the six wheels are so contrived, that the 
utmost possible reduction in frame level has been 
obtained. Such difficulties and compromises as are 
peculiar to securing a really low level in a four-wheelet 
have been circumvented through the use of six wheels 
In that respect, therefore, the vehicle a well 
advanced expression of the prevailing desire for the 
low centre of gravity. 


Is 


The frame level under load is only 23in. and, by a 
step adopted in the robust pressed steel brackets 
which carry the body longitudinals and pillar support 
the floor level of the body has been kept down to 24in 
Many of the lin. floor boards are recessed below to 
accommodate rivet heads of the chassis frame. On: 
effect of employing twin rear axles of bogie con 
struction centrally pivoted is that, through thei 
trunnion or swivelling action, road shocks deflect the 
springs only one-half the amount which would occu: 
with a four-wheeler under the same conditions. Thi 
feature and the fact that the side frame members aré 
pressed out to encircle the bogie axles—** spectacle 
fashion—have necessitated a rise in frame level otf 
That alone would be 
a remarkable achievement in a vehicle of such capacit\ 
as this; but even more has been accomplished 
To avoid any necessity for raising the floor, provision 
has been made for the rise of the axle-drive casing 
to take place underneath the seats. This is mac 


| possible by off-setting the cardan shaft, gear-box an«| 
| final drive to the right 
| from the centre line. 


of the chassis, lft. Ijin 
The extra weight thus impose 
on the offside is partly balanced by the effect of road 
camber and partly by the load of the 25-gallon petro! 
tank, which is carried on the left inside the chassis 
frame and below the floor level. 

The clutch is of the adjustable cone type. Behind 
the withdrawal gear is a flexible coupling to what 15 
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termed the initial drive—a feature necessitated by 
he off-setting of all the other elements of the trans- 
iission system. The initial drive is by a wide silent 
chain—Fig. 19.-—enclosed in an aluminium box. 
lhe chain is automatically adjusted by a spring steel 
plate, which is caused to bear on the slack side. The 
nitial drive takes the power to the off-set cardan 
haft on the front of which is mounted a belt drive 
to the air pump. This air pump supplies power for 


8-10} 


of the forward bogie axle is extended, and splined to 
its rear end, and also to the front end of the rear worm 
shaft, are sleeve halves of a universal joint, which 
accommodate the ball ends of a coupling drive shaft 
between the two axles. Between the two worm 
housings is a torque member which resists both the 
drive and braking torque. This member is of the 
sliding sleeve type; it prevents rocking of the axles 
without hindering them from moving out of parallel 
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34x7 Pneumatic 
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Rear Tyres 


f 34x7 Pneumatic 


necessary axle 
, complete 


holes are of a size permitting the 
movement, and also withdrawal of the axle 


with brake drums, when the wheels have been 
detached. 

The cross members, also of channel steel, are 
gusseted to the side members and that behind the 


gear-box is slotted in order to simplify removal of 
the gear-hox from below. The offsetting of the goat 
box and drive necessitates two longitudinal members 
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which are 


operating the pueumaty pressure brakes, 
fitted to the four driving wheels. The belt and part 
of the compressor can be seen in Fig. 19. Through 
another flexible joint the drive passes to the four 
speed gear-box-—a one-piece casting fitted throughout 
with ball and at three points. 
Behind the cross member to which the gear-box 
brake, hand-operated, 


bearings mounted 
isn 


anchored is a transmission 








FIG. 19 CHAIN DRIVE 


and of the external contracting type. The final drive 
is taken from the gear-box to the forward rear axle 
by a tubular propeller shaft, which is fitted with two 
enclosed star type roller bearing universal joints, and 
with a splined plunger joint protected by a leather 
bellows. The rear axles are of the inverted worm- 
driven type and the gearing of each is mounted in a 
self-contained member, which can be withdrawn 
from the pressed steel axle casing. The worm shaft 
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FIG. 18 SIX- WHEEL FOUR-DRIVE CHASSIS KARRIER 
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with each other. The distance between the axles is 
controlled by two ball-ended radius rods set above 
the rear springs and connecting the spring brackets. 
The frame Fig. 20 constructed of pressed 
steel channels of deep section and tapering slightly 
towards front and rear. The greatest depth is 10in., 
and the width and thickness of the side members are 
2}in. and */,,in. respectively. The width of the frame 
is 4ft. 6in. behind the driver's seat, and at the front 
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FIG. 20 SIX- WHEEL CHASSIS KARRIER 


it is swept inwards to 3ft. In order that the low level 
may be maintained right up to the radiator, the frame 
is mounted between, and not above, the front springs, 
which are offset 3}in. from the side members. The 
springs are 3ft. 8in. long and 3in. wide ; they’are quite 
flat when under load. 

The holes where the side members are pressed out 
to encircle the rear axles are flanged, so that the 
channel construction is maintained throughout. These 


; C> Petrol ————— 
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within two of the forward bays of the frame. Two cross 
members with their channels facing outwards are used 
half-way between the rear axles, and to the side frame 
members at this point fulerum brackets carrying the 
bogie springs are bolted. 

The engine, a six-cylinder unit of orthodox design, 
has a bore of 100 mm. and stroke 140 mm. It develops 
50 horse-power at 1250 revolutions per minute, and 
can be accelerated to develop 70 horse-power. ‘The 
speed of the vehicle on top gear at normal engine 
speed is about 30 miles per hour. 


ATKINSUN UNIFLOW STEAM WAGON 
The standard arrangement of the engine and other 
mechanical features of the Atkinson 6-ton steam 


wagon—-Fig. 22— readily adapts itself to modifications 
of frame length and superstructure as required fot 
different types of vehicle. We were informed by Mr. 
Atkinson that his company — Atkinson-Walke: 
Wagons, Ltd.—has always made a special point of 
meeting individual requirements which apt to 
vary considerably -even with users engaged in cne 
trade. The normal paying load of the vehicle here 
described is 6 tons, but it is quite common for users 
to overload it to the extent of 50 per cent., and it is 
built to take such overloads. In fact, the makers 
themselves, when a demand arose for steam tractors 
to haul 10-ton trailers, knowing the capacity of thei: 
6-tonners, shortened the frame of a standard model 
without altering the wheel base, and completed the 
conversion by fitting a 1000-gallon water tank above 
the frame behind the driving cab. Several of these 
tractor models are now in service at Liverpool docks 
and elsewhere. 

The vertical boiler—Fig. 21—contains sixty-three 
crossed straight tubes of solid-drawn steel. These 
are arranged in nine rows, each of which comprises 
seven tubes and is slightly inclined. The tubes are 
expanded in place with their ends brought to four 
flat panels, which form part of the fire-box unit. A 
fusible plug is fitted slightly above the top row, and 
almost level with the bottom row is a circumferential 
joint between the fire-box unit and the outer shell 
of the boiler. This shell can be lifted clear when 
required. A jointing ring of asbestos composition is 
used, and the joint is held by bolts. No rivets aro 
used in the construction of the outer shell and the 
fire-box ; both are oxy-acetylene welded. The top 
unit of the boiler is a conical cast iron cover from which 
the funnel projects. The exhaust pipe enters this 
cover at the front and is upturned to aid the draught. 
The superheater takes the form of a coil of steel tube 
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carried below, and supported by the top cover to 
facilitate inspection. 

The normal working pressure is about 230 lb. per 
square inch, with the steam leaving the boiler at a 
temperature about 540 deg. Fah. Both the boiler 
and the two engine cylinders are lagged with asbestos 
and blued steel sheet. 

The firing chute is welded to the lower part of the 
shell is brought upwards and flush with the 
tootplate in the driving eab. A hinged cover is pro- 
vided. The effect of the elevated opening and inclined 
chute through which the fuel is passed to the fire-box 
is to spread the fuel automatically so that little 
trimming is necessary. At the front of the boiler is 
another welded projection with hinged door, which 
provides facility for clinkering when necessary. The 
fire-bars, supplied in alternative patterns for coal or 
coke respectively, are carried on a cast iron ring, which 
is flanged and held to the bottom of the fire-box 
studs and nuts. This ring also carries the ashpan 
into which water may be run. A chain in reach of 
the driver controls a hinged damper door. 

The operative element of the main steam stop valve, 
which the boiler at the driver's left 


and 


by 


is mounted 


on 
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BOILER FOR ATKINSON WAGON 


FIG. 21 


hand, a single-spoke wheel acting on a stainless 
steel ball of 1}in. diameter. 

Mounted on the boiler shell and within reach of the 
driver and fireman is an injector which embodies a 
non-return valve and can be shut off by a screw-down 
valve in the event of the non-return valve leaking. 
In addition, of course, an independent boiler feed is 
provided by a pump, which is driven by an excentrie 
pin on the near side of the crank shaft. It is of the 
single-acting type with a ram, I]4in. diameter by 


Is 


l}in. stroke 

The feed water heater, comprising a cylindrical cast 
iron body and a coiled copper pipe through which 
water is delivered by the engine pump, is bolted to 
the footplate on the near side of the boiler. The coil 
is heated by the exhaust which enters the 
casing from below, leaves from the side, and then 
passes to the funnel. By thus breaking up the flow 
of the steam and reducing pulsations in the funnel, 
the feed-water heater is in some measure responsible 
for the silent running. The interior of the heater is 
readily accessible for cleaning. 

In order to minimise the risk of back leakage owing 
to the use of dirty feed water, the feed check valve 
through which the water passes from the heater to the 
boiler is duplicated. These valves are flat-seated and 
arranged in series in a special casing. A screw-down 
shut-off valve is alxo provided. When the wagon ts 
standing the draught can be assisted by a blast-valve 


steam, 


and pipe leading to the funnel. 


Economical consumption of the source of energy 


under review the steam enters the cylinders through 
steel ball valves which have renewable seats pressed 
into the cylinder castings, and are controlled by cams, 
long tappets and push rods, which operate against 
the pressure of helical springs on the opposite faces 
of the spheres. It is claimed for this type of valve 
that because the ball is free to revolve, and thus to 
present continually new bearing surfaces to the seat- 
ing, it is automatically grinding itself in throughout 
its working life ; and also that tappet adjustments are 
obviated by the fact that shortening of the tappets 


The 


by wear is balanced by wear of the valve seats. 





cushioning effect. The double-ended 
fitted with three rings at each end. 

The crank case is an iron casting at the end of 
which is a large panel held by studs. When this panel 
is removed access to the pistons and connecting-rods 
is afforded, and they can be withdrawn through the 
opening. At the other end, the crank case proper is 
extended to form long cylindrical crosshead guides, 
to which the cylinders are attached. The stuffing 
boxes are deep, and the seatings for the loose flange: 
are of spherical form, so that the bronze glands shal! 
not tilted inadvertently when adjustments ar 


pistons ar 


be 




















FIG. 23--RADIAL ENGINE OF “AUTOVAN’’ -SCAMMELL 


cam shaft, which provides* five cams for cach valve 
and is controlled by a hand lever, is 2}in. in diameter 
and runs in three bearings. 

The steam is expelled through ports which are un 
covered half-way along the cylinder walls when the 
pistons are near the end of their respective strokes. 
The fact that the engine is practically non-condensing 
introduces a special problem of dealing with the dry 
superheated steam, which, still slightly above atmo 
spheric pressure, remains in the cylinders when the 
exhaust ports close, and is still further compressed 


as the stroke is completed. It is clear that without 
means for relieving the excessive compression the 
engine would not operate under light loads. The 
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FIG. 22 UNIFLOW STEAM TRACTOR ATKINSON 


is of considerable tmportanee in any mechanicaily 
propelled vehicle, but most particularly perhaps in 
the case of steam wagons, because the reserves of 
fuel and water which can be carried conveniently 
are so limited that any contribution to their more 
efficient utilisation means also the elimination of 
delays on the road. With the couble-acting uniflow 
engine, as used on Atkinson wagons for manv years, 
the makers inform us, economies are effected which 
amount to from 20 to 30 per cent., when compared 
with compound engines of equal power. In the vehicle 


problem is solved effectively im the Atkinson wagon 
by relieving valves of sliding pattern embodied in the 
pistons. These valves are ingeniously, yet simply, 
contrived to communicate with the exhaust ports, 
according to the conditions under which the engine 
is operating. Thus, during the compression stroke, 
when working with a steam pressure on the live side 
lower than that due to the compression, these piston 
sliding valves allow the steam to escape to the exhaust 
port, and, when working at high pressure, they still 
preserve sufficient pressure to afford the necessary 


The 


long plain bronze bushes. 


mache. two-throw crank shaft 1 upported by 
The diameter of the journal 
is 3in., and the bearing length 75) ,,in 

Lubrication of the crank shaft bearings and valv« 
mechanical lubricator the 


containing about half a gallon 


year is by splash. A on 
offside of the chassis, 


of oil, or sufficient for a run of 75 miles, lubricates the 


pistons, the oil being delivered through the main 
steam pipe. 
The engine Is ot ample proportions. Save 


where conditions are exceptionally severe a variable 
speed gear is not necessary, and therefore is not fitted 
to the standard model unless specially called for, in 
which case an epicyclic two-speed is applied at the 
end of the crank shaft. 

The live axle is of chrome nickel steel, and carries 
a large cast steel sprocket driven from a sprocket 
on the crank shaft by a 2}in. pitch roller chain, the 
pull being on a line slightly overhung from the off 
side crank shaft bearing. The differential gears, of 
case-hardened mild steel, are all ground after harden- 
ing. The rear springs have each fourteen leaves. 

The main frame of 
Jin. by 3in. by jin., with five channel section cros 
members. A cast steel bracket and reinforcing plate, 
held to the frame by five bolts, supports the engin 
on the near side. The off side of the engine being in a 
mid-frame position, the engine is there supported by 
a hanger. also of cast is bolted to 
cross members and to a longitudinal member joining 
them. These supports are all directly the 
erank shaft bearings. \ forward from 
another cross member, is provided by two bolts and 
a yoke attached to jaws on the crank case near the 
cylinder end of the cross head guides. The cylinders 
are overhung and free to expand in every direction. 

The front axle 4in. diameter solid drawn 
steel tube, fitted with cored-out steel castings, which 
form the spring seats and carry the swivel pins for 
the stub axles. The front springs have each eleven 
leaves. The steering gear has been improved and 
simplified by abandoning the old form of steering-box, 
which was carried on the right of the side frame 
member, and the steering column is now mounted 
directly over the frame member, providing a more 
direct transmission on lines approved in motor 
vehicle practice, but, of course, on a more sturdy 
scale. The principal auxiliary a mechanical 
tipping gear driven by a vertical twin-cylinder steam 
engine of 2}in. bore and 2ia. stroke, slung from the 
frame. With this engine it is possible for the body to 
be tipped in two minutes and returned empty in a 


consists rolled steel sections. 


steel, which two 


abov e 
support, 
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minute and a-half. The capacity of the tank carried 
below the frame at the rear is 170 gallons. 

Two friction brakes of generous proportions are 
provided, and in emergencies or on very bad hills 
the engine, used as a brake, will function either in 
reverse Or as an air compressor. The air compressor 
effect is obtained by allowing the vehicle to over- 
un the engine, shutting off steam, and setting the 
cam shaft in reverse. -Air is then drawn in through 
the exhaust ports and forced through the steam ball 
valves and main steam pipe. At the main stop valve 
t is resisted by a special valve controlled by a small 
pedal, and when released passes through a pipe to the 
The alternative method of engine braking is 
and let in 


funnel. 
to put the reversing lever in “ reverse ” 
team. 

In order to meet the requirements of owners of 
various makes of steam wagons designed before the 
regulations came into force several 
months ago, Atkinson-Walker Wagons, Ltd., 
developed a foot brake gear which can be adapted 
make of steam wagon, without necessitating 


new braking 
have 


to any 
the expense of scrapping the original wheels. 


RADIAL-ENGINED LORRY 


\ distinctly novel type of vehicle—the Scammell 
\utovan made its first appearance at the Show. 
With a frame level of only 24in., it is intended for 
uwban and suburban work with loads up to 2] 
Other than brake rods to the rear wheels, 
mechanism whatever behind the power unit, and the 
latter—a three-cylinder Y radial 
s arranged with its crank shaft vertical. The engine 
and other mechanical features can be seen in Fig. 23. 


lhe starting handle is immediately above a perforated 


tous. 


there is no 


type air cooled 


engine cover, which is of conical form and constructed 
of aluminium, and below the latter is a large six-bladed 
fan driven direct by the crank shaft. The power is 
axle through a single-disc 
The front springing 


transmitted to the front 
clutch and three-speed gear-box. 
ix by two transverse leaf springs, one above and one 
below the axle, so arranged that they do not take the 
torque of the drive. The vertical arrangement of the 
shafts in the gear-box presented a special lubrication 
problem, which has been solved by employing a double 
screw pump. The engine bore and stroke are respec 
fin. and 4°/,,in., and the rating is 19.2 horse 
The cylinders are cast iron with aluminium 


tively 
powel! 
heads, and the connecting-rods are duralumin stamp 
ings. Brakes are fitted on all four wheels. The rear 
wheels are of much smaller diameter than the forward 


driving wheels. 


Stereo - Photo - Grammetric 
Surveying. 


By BERNARD J. WOODRUFF, with the Editorial 
‘ peration of Major DOUGLAS H, NELLES, 
No, LIL* 
15. Stereo-comparator The topographic detail 


are taken {irom the photographs by mechanical 
means and can be plotted to a high degree of accuracy 
this 


comparator and a drawing board equipped with a 


The apparatus for work consists of a stereo 


which swings on a pin 
line of the board 


winging metal straight edge 
fixed on the left end of the centre 
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comparator. The first is a base which rests on a 
wooden frame and is at least one-third the size of the 
complete apparatus. The second part is fastened 
rigidly to the first by bolts. The principal parts may 
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Fi¢. 15- DIAGRAM OF ARRANGEMENT OF STEREO - 
COMPARATOR 


be described in detail from the illustrations A is 
a table carrying the two plates P, and P,. It is fitted 
to slide horizontally in the direction of the length 
of the plates, and is controlled by the hand wheel H 











is capable of being revolved about a pivot placed 
at one of its ends. D, and D, govern the opposite 
ends of these frames and turn the plates any desired 
M is a clamp, which is almost hidden by 
the support of the lens L. It serves to fix the slide 
carrying the plate P,. This slide stop is shiftable in 
the direction of the main table A. K, and K, are the 
objectives of the microscope. Each is fitted with a 
cylindrical metal band acting as a cover which may 
be turned to prevent any light coming from the plate 
beneath it. Q is a clamp to secure the plate and 
prevent movement in a direction perpendicular to 
the length of the table A. A similar clamp situated 
at the outside end of each plate prohibits motion in 
a direction parallel to the longer side of the plate. 
S, and 8, are two illuminating mirrors, which are 
capable of being revolved axis 
Light, reflected by the mirrors, comes up through 
the negative and enters the microscope. N is a clamp 
which, with the assistance of a small slide, enables 
the parallax drum to be set at a desired reading with 
out shifting the right-hand plate. X is a scale, which 
There is an adjustable 


amount. 


about a common 


is read by means of the lens L 
vernier for obtaining the abscisse# to 0-Ol mm. Y is 
a scale, which is equipped with a reflector and a read 
ing microscope. The vernier is adjustable. Ordinates 
may be read to 0-O0l mm. Z is a micrometer screw 
with an adjustable drum to measure the amount of 
parallax. All clamps and set 
springs to prevent any alter motion. 

The stereo-microscope can be taken down. The 
pieces of the comparator going into the eye 
pieces is slightly inclined downwards, which makes the 
process of viewing the plates very comfortable. By 
the introduction of a system of porro prisms, the 


screws work against 


two 


images are erect and appear as if viewed from a point 
overhead. The distance between the eye pieces is made 
adjustable for any observer. The pointers are two 
balloon-shaped marks, with a small cross at the lower 
end placed in the image plane of the microscope. 
Three from the cross hairs These 


scales radiate 





FIG. 16 PRINT FROM A STEREO-PHOTOGRAPHIC PLATE 


B is the table 
the top of the second main casting. It moves in a 
horizontal direction at right angles to the direction 
of A Forward or 
backwerd movements are controlled by the hand wheel. 


of the stereo-comparator, fitted into 


carrying the stereo microscopes. 











FIG. 14—-THE STEREO - COMPARATOR 


This straight edge is constructed so that its bevelled 
edge passes through the centre of the pin. Another 
straight edge which works similarly to a T-square, 
and which can be clamped to the board, completes the 
operation. 

Fig. 14 shows the two principal parts of the stereo- , 


* No, Il. appeared November 6th, 


There is a set screw for compensating the difference 
in height of objects on the two plates, which arises 
from the fact that the camera was not at the same 
elevation at both ends of the base line. D, and D, 
are set screws to adjust the plates P,, P,. Each plate 
when in position is securely held by a frame which in 
turn slides in grooves in the table A. Each frame 


serve two purposes, the first being a means by which 
the eye pieces may be focussed to suit each eye ; 
secondly, a rough estimation of distance may be 
obtained by a comparison with these graduated lines 
to act as a check. 

Fig. 15 attempts to illustrate the construction of a 
stereo-comparator. 8, and 8, are the four prisms of the 
microscope. The lines P, and P, may be considered 
as plates in position. The system of lenses give an 
enlargement from three to six diameters. 

16. Use of the Stereo-comparator.—The left 
right plates are put in their respective frames and 
clamped. Then the illuminating mirrors are adjusted 
until the negatives are lighted up to the desired 
degree. This done, the plates are tested and adjusted 
so that the princ.pal line of the plates—marked by a 
small light spot on the upper and lower edges of the 
plate—is parallel with the direction of motion of the 
stereoscope. This is obtained by bringing the cross 
hairs directly over the circular hole on the lower side 
of the plate. Then the stereoscope is moved by the 
hand wheel governing the apparent vertical direction 
across the plates until the corresponding hole on the 
upper side of the plate comes into view. If this is 
not under the cross hair, the plate is moved by the 
set screw at the side until one-half the error is cor 
rected. Then the adjustment is tested by repeating 
the process until the two spots are directly under the 
cross hairs, this being repeated for the other plate. 

On examination, the stereo-photographic plate Fig. 
16-——shows a pointed projection from the right-hand 
side. This is the print of the horizon mark of the 
camera and shows the height of lens, and it is used to 
adjust the scale for elevation. The cross hair of the left 
ocular is brought over this point in the left plate and 
the scale set to 50, or some initial reading fear th« 
centre of the scale. In the same way with the cross 
hairs on the principal line of the left plate, the hor 
zontal scale is set to some initial reading, usually 65. 
On the left-hand side of the sliding carriage is a milled 
wheel and drum with scale, which is for the parallax 
readings. This scale is set by bringing the right and 
left cross hairs over the centre line of both plates, 
and then, after clamping the drum, the circular scale 
is set at zero, and the sliding scale to the desired 
initial point, 5 being usually the most convenient, 


and 
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With the scales set and all adjustments made, the | 
three | 
These can be designated the | 


comparator is ready for readings. There are 
readings for each point. 
x reading for horizontal direction, y reading for ver- 
tical direction, and a@ for the parallax. From these 
three readings the position of any point visible in 
both plates can be plotted. 

These readings can be obtained as follows :—Bring 
the left ocular so that its cross hair is over the desired 
point. Read the « and y scales ; with the left cross 
hair tixed, move the right plate by the parallax drum 


well up the drawing board in order to give a good 
intersection. 

With the line n, m, drawn, the trace of the distance 
plane passes through the intersection of the n, n, 
line, and a line from centre O to the parallax reading 
on the first scale. ‘The swinging straight edge is used 


for this and brought to cut the scale f, at 7.460, the | 


intersection A is made and the perpendicular K, K, 
|drawn. The clamping straight edge is used for this, 


and by means of a set square, perpendiculars for any 
number of points are drawn. 


With the swinging arm 














FIG. 17 


and wheel till the corresponding point is under the 
right cross hair. The parallax reading is then taken. 
In order to check the plates in use, it is usual to take 
readings on landmarks and well-defined objects and 
plot these points before proceeding with the rest of 
the plate. 

In plotting we are dealing with three planes at right 
angles to each other. For convenience we can desig- 
nate them as follows :—In Fig. 17 the horizontal 
plane through the lens of the camera, the A plane, 
the vertical plane through the lens, the B plane and 
the vertical plane through the point to be located, the 
distance or C plane. On the drawing board the projec- 
tion of these planes and their intersections are shown 
as on a horizontal plane. The pin or centre for the 
swinging straight edge is the projection of the centre 
of theinstrument. The line through this pin is the pro- 
jection of the intersection of A and B planes, and, if 
a line perpendicular to this centre line is located as 
the projection of the intersection of the C plane with 
the horizontal plane, the intersection of the horizontal 
direction line with this line gives the plan of the point. 

Similarly, considering the drawing board as a ver- 
tical plane, the intersection of the vertical direction 
line with the trace of C plane gives differences of eleva- 
tion above or below the height of the instrument. 

17. The Plotting Board.—The plotting board is pre- 
pared in the following manner—see Fig. 18. A 
line m, and mz, is laid out across the centre of the 
drawing board with the point O, or centre of the swing- 
ing straight edge, near the left side of the board. A 
perpendicular F F, is drawn through O ; a second per- 
pendicular is drawn near the right-hand edge of the 
board. Along m, m, the focal lengths of the camera zre 
laid out, with perpendiculars drawn from them. These 
form the lines f,, fa, fs, fa—f,- The perpendicular 


nearest the right-hand edge of the board is drawn 


through from upper to lower edge. These lines are 
divided into scales, the units of which are 1 mm. 
for f, to nmm. for / The calibration lines for 


these scales are drawn towards the centre O in order 
to agree with the swinging arm, which is set by means 
With the board thus prepared a sheet 
This paper 


of these scales. 
of tracing paper is stretched over it. 
should be tough and fairly transparent. 
In Fig. 18 the dotted lines represent those drawn 
for one point, although the construction line n, », will 
serve all points in the one pair of plates. The stereo- 
comparator readings were z = 88.63; y 53.16;4 
7.460. In order to use these measurements it is neces- 
sary to lay out the line n, n,. This runs parallel to the 
centre line m, m,, and is placed at a distance from 
BK 
My m,, given by the equation - —s where B is the base 
measurement, K some constant ratio, and e the scale 
of the map. In the case of the illustration the scale 
is 1/10,000 and K equals 1/1. The measurement m, 
4, My Wy equal the base measurement in millimetres, or 
95.32 mm. This also makes one division on the scale 
equal to one division on the stereo-comparator. The 
values for K should be chosen to place the line n, », 
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DIAGRAM ILLUSTRATING PRINCIPLES OF PLOTTING 


at the « reading 88.63, the intersection with the line 
K, K, gives P, or the location of the point. and set 
again at y reaching 53.16 gives the intersection L, or 
difference in elevation above the centre line or height 
of instrument. 

This operation is repeated for all points in the one 
pair of photographs and the tracing paper becomes a 
plotted sheet showing the position of these points. 
These can be marked in ink and the elevations scaled 
off and marked beside each point in red ink. If 
desirable, the contours are drawn on the original 


thus prepared, the results of the comparator readings 
can be applied. These are in the form of transparent 
| sheets, each one forming a series of spot levels from 
| the pair of associated photographs. These sheets 
may be divided into two classes, general and detailed 
The general sheets are those of views taken from son: 
of the higher elevations which cover territory wherein 
several detail stations are located. The detail sheet 
are those from stations situated in critical points ot 
lower ground, and have not the range of the genera! 
view. Each one of these detail sheets is a unit of 
topography, and, if convenient, the contours can bx 
drawn in as soon as all the points are located. In 
fact, it is advisable to draw in the main contours of 
each section as soon as the sheet is plotted, and befor: 
the plates are taken out of the comparator. As a 
rule, stream lines, small lakes and ridge lines ar: 
clearly indicated in the general view, and, after thes: 
are laid down on the sheet the detailed sheets ar 
adjusted to fill in the topography for that area. By 
regarding each sheet as a unit of topography, the 
confusion which might arise from the multiplicity o1 
spot levels is avoided. When the general view sheet 
is completed, it forms a unit of topography for th: 
mayp itself, and its details are transferred to the fina! 
map sheet by tracing. 

Having the details on a transparent sheet mak: 
adjustment and orientation extremely simple, sin: 
all the triangulation control is visible. The 
ment of each overlapping sheet is plainly shown, and 
any erasing or corrections are done before the fina! 
map sheet is touched. 
all information has been derived, 
for future reference. 

19. Sketching Before starting to 
sketch in contours, all ridge lines and valley lines, 
with the stream courses, should be indicated. Thess 
details show the characteristic form of the topography, 
and are necessary to interpret the information derived 
from the photographs. In this respect, photo 
topography is deficient, especially in wooded country, 
since the valleys are not so clearly defined as th. 
hill tops and ridges. As a rule, the stream lines can 
be followed but the elevations will be indefinite 
This is where the plane table or stadia traverse alony 
the streams becomes of service. 

The actual drawing of contour lines to give a 
pleasing effect, as well as to depict the topography truly, 
requires practice and experience. On a well-drawn 
contour map, the hills and valleys should have a 
relief effect. A common defect to draw curve 
joining points into too regular shapes. This gives the 
map a stiff appearance, and does not conform to the 
natural formation. A study of the natural forms o! 
water level lines will help the draughtsman in training 
for this work. Natural ability, combined with experi 
ence, is necessary to make a good topographer. A 
sample of a map obtained by stereo-photo-grammetriv 
survey is given in Fig. 19. 
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The transparent sheets, when 
can be filed away 


in Contours. 
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tracing sheet, and then transferred to the final map 20. Summary.—The great advantage of stereo 
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FIG. 18 -THE PLOTTING 


sheet. This leaves plenty of opportunity for correc- 
tions and comparisons from overlapping photographs 
before the final map sheet is touched. ; 

18. Compiling the Map.—When the map projec- 
tion of all triangulation stations is plotted from their 
latitude and longitude, the adjusted traverses plotted 
and any lake outlines that have been surveyed placed 
in position, and all records that have been taken by 
other than photographic means should be plotted and 
checked, then these plotted points all serve as a con- 
trol for the photographic results. With the map sheets 








BOARD—SCALE REDUCED 


photo-grammetry is the facility for finding corre 
sponding points, which with photo-grammetry takes 
great practice, and is very painstaking work, and 
permits the location of a point on comparatively 
level ground with the same accuracy as a prominent 
point in rugged country. It is possible to follow any 
line by locating points along its course. Before the 
invention of this method, photo-grammetry was 
restricted to work in mountainous country without 
vegetation. It can now be applied to wooded, hilly 
and mountainous country. Photographs need not 
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necessarily }e sharp, for exposures made with poor the two earlier ships. A new feature is the introduc- 


light and from bad positions give fair results in the 
.tereo-comparator. 

The accuracy of atereo-photo surveying*, as found 
from actual experience, is fully up to the standard for 
a good stadia survey. The location of points at a 
distance from the instrument of 1000 m., using a base 
line 50 m. long, was found to be uncertain within 
0.8m. in railway location surveys; with average 
distances of 200 m. to 400 m. and base lines of 25 m. 
to 50 m. the accuracy has been found to be within 
0.2 m. or 0.3 m. for distances 0.07 and 0.12 for 
elevations. 

While the Gatineau survey gave excellent results, 
the average accuracy was not so good as above stated. 
Sights on clearly defined points checked on one or two 
occasions to within 2ft. in elevation and 5ft. in distance, 
but the average accuracy was 5ft. in elevation and 
15ft. in length over distances from 800 m. to 4000 m. 
In wooded sections, where the tops of trees were 
sighted on, elevations were subject to any errors of 
estimation for heights of trees, and the practice of 
lowering the wandering mark in the comparator till 
the approximate base of the tree was reached, gave 
better results than in estimating the heights of trees 
and then subtracting from the plotted results for 
ground elevations. Directions were so universally 
good that, if the intersection did not cut a known 
point, a mistake was looked for in the orientation or 
in the adjustment of the comparator. This naturally 
is not so serious as errors in field work, since it 
comparatively simple to trace and correct. 

This method of survey lends itself especially to 
exploratory work along-coast lines, where two cameras 
mounted on masts or towers at either end of a ship 
would rapidly and accurately produce a map of the 


Is 


tion of an intermediate type of “‘ economic sccond 


class * 


she may be called upon to make 


In the following table some of the principal dimen- 


sions and particulars of the ship are given : 
Hull Particulars 


Length overall 655ft 

Length on water line 635ft 

Length between perpendiculars 625i 

Breadth moulded j 7 ft 

Depth moulded to shelter deck sOft 

Loaded draught 26ft 

Cross tonnage About 23,000 


Cargo and Fuel Oil Capacities 


Ordinary cargo space, Nos. | to 3 holds 114,600 «, ft. 
tefrigerated cargo space, Nos. 4 and 5 holds 46,800 c. ft. 
Baggage rooms 39,100 . ft 


Total oil fuel capacity, about $250 tons 


Desiqned Passenger Accommodation. 
First-class 280 
First or second-class 220 
Second -class 200 
Economic second-class 390 
Third -class 660 
Officers and crew 500 


rotal ship s complement 2250 persons 


Main Propelling Machinery 
double reduction 
Parsons impulse and reaction design 

24,000 8.H.P 
100 r.p.m. 


lyp Twin-screw geared 
lotal designed ahead power 
Corresponding propeller speed 





Speed of high pressure turbine 2924 r.p.m 
Speed of low-pressure turbines 1565 r.p.m. 
Boiler pressure a 220 Ib. /sq. in 
Superheat at boilers 220 deg. Fah 


20 knots 


Service speed of ship 























O)\\ (Gr 5 game . — 
Na |") / 
S= P 7 f | 
+ MK Ve 
F 
¥ 
| . 
| S) p 
| thaghson 1s 
| nl b 
| , 
| /¥ 
| j fatien | 
¢ 
Fy fyeen 
| DE 
. 
| © \S JJacksor I. 
ee i /dackso: 4 
| 
| f 
ne j 
= q \ Kile UE Was 
Tee Ewnornece Swain Sc 


FIG. 19 CONTOUR MAP MADE BY THE 


hore line and all country visible from the ship. In 
the survey of river basins, lake watersheds and other 
related work, stereo-photo-grammetry easily 
superior to any-other photographic method. Lake 
areas can be plotted to a very high degree of accuracy. 
For work of this kind an aerial photographic recon- 
naissance would be of inestimable value, in order to 
show the actual stream courses and to locate lakes, 
&c., which might be hidden from the camera. 
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The Lloyd Sabaudo Liner 
Conte Biancamano. 
No. I. 


OUTSTANDING among the large merchant ships 
which have recently been completed on the Clyde 
are the three twin-screw express passenger liners 
Conte Rosso, Conte Verde, and Conte Biancamano, 
which William Beardmore and Co., Ltd., of Dalmuir, 
have designed and constructed for the Lloyd Sabaudo 
Company, of Genoa. They are interesting, not only 
as examples of well-equipped passenger vessels, but 
also because they have been engined with double- 
reduction geared turbines of large power. The Cente 
Biancamano left Dalmuir at the beginning of the 
month, and last week—-see THE ENGINEER of Novem- 
ber 6th—she completed her acceptance trials and 
left for Genca to take up the company’s service be- 
tween that port and New York. She of 
particular interest as she is larger and faster than 
her sisters, and her design embodies all the latest 
improvements in passenger accommodation which 
have been suggested by the experience gained with 


is 


* Engineering News March 27th, 1913, 





STEREO - PHOTO -GRAMMETRIC METHOD 


The general appearance of the vessel may be seen 
from the photograph reproduced on page 520, which 
was taken during the trial runs on the measured mile 
off Skelmorlie, on the Firth of Clyde; whilst the 
accompanying drawings serve to indicate the arrange- 
ment of the public rooms and cabins, and the general 
lay-out of the propelling machinery. 

The new liner is of the shelter deck type without 
tonnage opening, and she has beem constructed in 
accordance with the highest class of the British Cor- 
poration, Registro Navale Italiano, and Lloyd's 
Surveys. As regards her subdivision and general 
safety equipment, she complies with the requirements 
of the International Convention for the Safety of Life 


at Sea, and the provisions of the Italian and 
United States Emigration Laws. In the construc- 
tion of the hull, special consideration was given 
to the scantlings of the ship in view of the 
limited draught, and it was decided to dispense 
with expansion joints and so to strengthen the 
superstructure that the stresses were taken by 


the principal members right up to the boat deck. 
The double bottom, which is used for fuel-oil, fresh 
water and ballast, is carried all fore and aft, the 
tanks and bunkers being arranged as shown on the 
accompanying plan. The main engine-room is aft 
of midships, and the boilers are arranged in forward 
and after boiler-rooms, with cross bunkers between 
them. Forward there are three cargo holds, while 
aft two others are specially arranged for the reception 
of refrigerated cargo. 
PASSENGER ACCOMMODATION. 

The accompanying drawings show the arrangement 

of the main public rooms, and it will be seen that 


accommodation for four classes of passengers is 
provided on seven decks of the ship. Aecess to the 


passenger accommodation, which makes the 
ship available for a wide range of passengers, both 
on her services hetween Italy and North and South 
America, and on any pleasure cruising voyages which | 


turbines, 


| capable of accommodating about 350 persons. 


first-class apartments is gained from a main stairway 
and entrance hall forward, which has been completed 
in the modern Italian style of decoration and finished 
with mahogany panelling. At promenade deck level 
there are three large hand-painted canvas panels, 
executed by Messrs. Coppede, architects and deco- 
of which firm has carried out the 
whole of the furnishings and decorations in the first- 
These rooms comprise a dining 


| rators, Florence, 
| class public rooms. 
| saloon, a grand hell with lounge, writing rooms, music 
room, smoke room and verandah café. The dining 
saloon is on D deck, and is panelled in light ash 
in modern Italian style. It 7O0ft. square, 
and the small tables are so arranged that about 260 
persons can dine at one sitting. The kitchen on 
the boat deck above, and direct service is provided 
| by means of electric lifts. Directly above the dining 
the grand hall, and further forward the 
room. Both these rooms are decorated in 
characteristic national style, the period chosen being 
the sixteenth century, and a feature of the decora 
tion scheme is the hand painting on the panels of the 
dome of the music room and on the walls of the grand 
hall. An interesting picture on the stairway which 
leads to the dining, saloon represents the Conte Bianca- 
mano, or White Count, the legendary chief and founder 
of the Kingdom of Italy. The hall is well lighted 
from a central dome on A deck. Further aft on the 
same deck there the first-class smoking - room 
and the verandah café, both of which are decorated 
in Italian style 

The first-class cabin accommodation includes state 
There are two special 


is about 


is 


saloon 


Is 


is 





| rooms of four different types. 
| suites de luxe, each comprising a sitting-room and 
| bedroom, with a bath dressing room and servants’ 
| bedroom adjoining. Twelve cabins de luxe are also 
| provided, and fifty-six special cabins, each with a 
bath dressing-room adjoining. The remainder of 
the first-class passengers are accommodated in large 
state rooms with bathrooms, &c.. in close proximity. 
The furnishing of these rooms is very comfortable, 
and hardwood bedsteads are provided, which in the 
case of the special cabins have also superimposed 
iron berths, which may when it is desired 
to convert these rooms into four-berth cabins. On 
D deck and on the port side of the shelter deck E 
are state rooms which may be used for first or, alter- 
They are generally 





be used 


natively, second-class passengers. 
similar to the first-class cabins. 
Second-class passengers as a whole are accommo 
dated upen C, D and E decks, and the cabins are 
fitted for two and four persons, and are designed to 
receive light and air from the ship’s side. An mter- 
esting feature of the Conte Biancamano is the special 
accommodation in two, four and 
six-berth furnished in a manner 
practically equal to second class. When required, these 
economic second cabins can be converted into additional 
The public rooms for the second 


‘economic second 


cabins, which are 


third-class cabins. 
and economic second classes are arranged on C and D 
decks aft. The dining saloons are separated by a 
portable bulkhead, so that when economic second- 
class passengers are carried a part of the dining saloon 
can be reserved for their exclusive All the 
second-class public rooms were designed and com- 
pleted by Messrs. Beardmore, and the dining saloon 
is panelled in mahogany in a pleasing manner. It 
The 
second-class smoke-room is decorated in the Jacobean 
style, and is panelled in Austrian oak. If required, 
this room can be used for extra dining accommodation 
an economic second-class smoke-room and 
lounge. Additional rooms for writing and smoking 
and also a comfortable lounge may be found on B 
deck at the after end. The smoke-room on this deck 
is decorated in Dutch style, and Lloyd loom wicker 
furniture of a dark blue is used with good effect. 

The third-class public rooms include a large and 


use. 





Is 


or as 


airy dining saloon on the starboard side of KE deck 
amidships and a smoking and general room forward 
on D deck. These rooms, like the second-class rooms, 
were designed and completed by the builders. The 
claims of the officers and crew for comfortable accom- 
modation have not been overlooked, and on A deck 
forward there are deck officers’ quarters, whilst the 
engineering staff is accommodated on the port side 
of E deck. The crew is provided for in the forward 
and after spaces on E and F decks. 


Deck MACHINERY, NAVIGATIONAL AND SAFETY 
APPLIANCES. 

The equipment of the vessel as regards deck machin- 
ery, navigational, and safety 
all the latest improvements, including 
by the latest system of the Thermotank Company, 


appliances embodies 
ventilation 


of Glasgow. 

The auxiliary deck machinery follows fairly 
standard lines. On the fo’castle deck there is a large 
Clarke-Chapman steam windlass of sufficient power 
to deal with the cables and ship's anchors! The 
steam warping capstans, which are placed one on the 
port and one on the starboard side aft, were supplied 
by Napier Brothers, Ltd., of Glasgow, and are de- 
signed to give a pull of 6} tons at a rate of 240ft. per 
minute. Reference has already been made to the 
cargo holds, the hatches of which are served by 
fourteen steam winches, built by Allan, Barton and 
Co., Ltd., of St. Helen’s Junction. Each winch has 
a lifting capacity of 3 tons on single purchase, 





For hoisting boats or for coal, when used, eight 
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| electrically operated hoists have been supplied by 
Clarke, Chapman and Co., Ltd., Gateshead. They 
are each designed to lift 25 ewt. at a speed of 120ft. 
per minute or 4 ewt. at a speed of 200ft. per minute. 
Reference to the accompanying drawing will show 
the under-water steering gear, which was built 
by Brown Brothers and Co.,. Ltd., of Edinburgh 
| It is of the steam tiller type, actuating a crosshea:| 
placed on the rudder stock and situated well below 
| the water-line of the ship. The steering engine is 
| controlled by telemotor gear, and, in addition, there 
lis an auxiliary steering gear of the electro-hydraulic 
type, working on the Williams-Janney principle. It 
was supplied by the same makers. 
| Prominent among the navigating imstruments 
|we noted a Sperry gyroscopic compass, placed on 
| the quarter-deck, which is arranged to operate the 
| steering wheel through a Sperry automatic pilot 
| connected to the wheel on the bridge. This apparatus, 
| we learn, proved during the vessel's trials to he quite 
| successful. 
| The life-saving appliances are designed to meet the 
| latest Board of Trade rules as regards wireless equip 
| ment and motor lifeboats, and they also comply 
| with the American and Italian requirements. Gener 
| ally, the lifeboats are of the nested type, and are 
| operated by double-headed davits, made by the 
|Welin Davit and Engineering Company, Ltd., of 
| London, and designed to launch two boats at one 
| time. The machinery and tunnel spaces are divided 
by water-tight bulkhead operated on the 
| Brunton system, which may be closed from the bridge 
in cases of emergency. 

In the following article we pfropose to deal with the 


ck OTs, 


| 
|main propelling machinery and the 
| auxiliaries. 


engine-room 








SIXTY YEARS AGO. 


WHat may perhaps be called London's first tube railway, 
even the world’s first, was opened for operation sixty years 
ago this week. From a very early date many inventors 
had endeavoured to devise a substitute for the railway 
locomotive in the form of a tube railway, through which 
the trains were propelled by the application of air pressure 
behind them or by the creation of a vacuum in front of 
them. Mr. T. W. Rammell and the Pneumatic Dispatch 
Company—an undertaking formed about 1858 and having 
Robert Stephenson as one of its original directors—were 
the first to give the system an extensive and practical 
trial. About 1861 an experimental tube, some quarter 
of a mile long and nearly six square feet in cross-section, 

| was laid down at Battersea. The air pressure employed 
seems only to have been a matter of 3 oz. to 5 oz. per 
| square inch, but asa propulsive force of 53 lb. was obtained 
| from every ounce of pressure it was no doubt sufficient, 
| even although at one point the line had a gradient of 1 in 
22. The success of this experiment led eventutally to the 
adoption of an arrangement with the Post Office for the 
| construction of a pneumatic dispatch railway from Euston 
Station to the General Post Office, St. Martin s-le-Grand 
The section from Euston to a station in Holborn was 
opened on November 7th, 1865, and some details of its 
construction were given in our issue of the tenth of that 
month and vear. The tube measured 4ft. 6in. wide by 
4ft. high, and was formed in cast sections, each 9ft. long 
and weighing about 2 tons. The joints were caulked with 
lead. The carriages were of timber open at the top but 
formed with ends, which fitted the tube to within about 
Air pressure was supplied by an © ejector” 

—22ft. in diameter, driven 


an inch. 
| virtually a centrifugal pump 
by a pair of horizontal engines constructed by Boulton 
and Watt. This ejector was erected at the Holborn Station 
| The intention was that when the railway was completed 
the train would be propelled from St. Martin's to Holborn 
| by the creation of a vacuum in front of it. Arriving at 
| the Holborn Station the train was to be transferred by a 
| traversing platform to the west end tube and dispatched 
| to Euston by the pressure of the air extracted from the 
east end tube. The speed attained was Stated to be about 
| 15 miles an hour. In order to arrest the motion of the 
| train as it approached the terminal points, the ejector 
was cut off from the tube and the advancing train allowed 
to compress the air in front of it during the last fifty yards 
| of its run. The cushioning effect thus obtained was con 
| trolled by an attendant through the agency of a ‘* buffing 
valve,” which allowed more or less of the cushioning pres 
sure to escape. It was stated that this arrangement 
enabled the train to be stopped within 6in. of an assigned 
| position at the end of its journey. The railway from White 
hall to Waterloo referred to in this note in our last issue 
| was to be operated on the same principle. The Euston 
to St. Martin’s line has long since ceased to work, but its 
tunnel! is still partially in service as an underground conduit 
for the accommodation of telephone and telegraph cables. 








WituiaM Lixcotn.—We mourn the loss, on Wednesday 
last, of William Lincoln, who was a very faithful servant 
in the publishing department of THe ENGINEER from boy- 
hood to age. 

In a recent address to the Glasgow University Engineer- 
ing Society, Mr. H. E. Yarrow gave a brief account of 
certain experiments and research work carried out by 
Yarrow and Co. in connection with high-speed vessels. 
Generally speaking, he said, the distribution of weights 
in a modern destroyer was:— Hull, 35 per cent.; 
machinery, 35 per cent.; armament and stores, 7 per cent.; 
and fuel, 23 per cent. Special high-tensile steel was used 
in the construction of the hull—steel that had a tensile 
strength of from 37 to 43 tons per square inch. In a 
modern destroyer the weight of machinery worked out 
at about 25 1b. per horse-power, while in an ordinary 
tramp steamer it was from 450 lb. to 500 lb. per horse- 





power. 





Nov. 13, 1925 


THE ENGINEER 











Railway Matters. 


ue retirement, as from the 18th inst., is announced 
of Mr. J. Cunningham, the Cardiff divisional engineer, 
Cireat Western Railway. He is being succeeded by his 
issistant, Mr. H. Reid, whose appointment has led to the 
romotion of Mr. S. A. Meller to be assistant divisional 
enginee! 

4 veRY useful restaurant car service was introduced 
by the London, Midland and Scottish Railway on the 2nd 
nat. Accommodation for luncheon is now provided on the 
12.20 p.m., Manchester (London-road) to Birmingham, and 
jor dinner on the return journey by the 5.50 p.m. fiom the 
latter city. 

(\moNn« the signs of the railway companies’ new awaken 
w and of a desire to assist traders and thereby to assist 
hemselves, is the issue by the London, Midland and 
Scottish Railway of weekly season tickets between Liver- 
pool and Manchester and between Manchester and Bury. 
7 he Cheshire Lines Committee has followed suit as between 


Liverpool and Manchester. 


\ SOMEWHAT pessimistic speech was made by Sir Ralph 
Wedgwood one day last week. Addressing the Newcastle 
Chamber of Commerce, he said that formerly 60 per cent. 
f railway receipts was paid away in expenditure ; now 
t was 80 per cent. Railway rates were 50 per cent. over 
the pre-war standard, but wages were up by 150 per cent. 
Material had risen by 80 per cent. There were reserves, 

» he did not anticipate an immediate catastrophe, but the 
position could not be prolonged 


(ne board of directors of the Pennysivania Railroad 
has appointed General W. W. Atterbury to succeed Mr. 
Samuel Rea as president on the latter's retirement, owing 
to reaching the age limit. Like Mr. Rea, the new prevident 
s an engineer, but trained on the mechanical side. He 
was superintendent of motive power from 1896 to 1909, 
and was then made vice-president in*charge of trans 
portation General Atterbury was Director-General of 
Cransportation of the American Expeditionary Forces from 
\ugust, 1917, to May, 1919, and has the unusual honou: 
for an American of being a Companion of the Order of the 
Bath 

IN reviewing a book dealing with goods train operation 
in India the Railway Age (New York) alludes to the system 
f train control, a term, by the way, that would be better 
viven as traffic control in order to distinguish it from 
sutomatic train control. Our contemporary says that 

l'rain control, in some respects, goes much further than 
the American system (of train dispatching) in centralising 
in one office the control of all car, train and engine move- 
The description of its adaptation to India, where 


ments. 
conditions are more nearly similar to those in this country 
the United States), might offer some valuable suggestions 
to transport officers.”’ 


In a letter which appeared in the Manchester Guardian 
of Monday last a statement was made which throws a 
light on the future of the lines in Cheshire, Salop and 
Herefordshire, jointly owned by the London, Midland 
ind Scottish and the Great Western companies, No 
hange is to be made in the proprietorship, but instead of 
being administered by a joint superintendent, those in 
Cheshire will be in the charge of the London, Midland and 
Scottish, and those in Salop and Herefordshire will be 
administered by the Great Western. Not only thus will 
the joint staff at Shrewsbury be saved, but there will be 
1 considerable reduction in the correspondence that 
always accompanies every little affair on a jointly-owned 


line 


ACCORDING to the Board of Trade returns, the value of 
the railway material exported during the first eight months 
of the present year was as follows, the corresponding 
figures for 1924 and 1923 being added in brackets: 
Locomotives, £2,049,796 (£1,414,795, £1,931,510); rails, 
£1,347,586 (£1,177,720, £1,568,119); carriages, £1,032,841 
2.659, £692,448); wagons, £2,280,163 (£2,320,680, 
871,204); wheels and axles, £401,974 (£425,106, 
£664,101); tires and axles, £289,351 (£426,013, £370,415) ; 
chairs and metal sleepers, £572,128 (£914,089, £576,179) ; 
miscellaneous permanent way, £897,617 (£781,702, 
£727,947); total permanent way, £3,621,211 (£3,873 
£4,112,170). The weight of the rails shipped was 142, 
tons (128,844 tons, 175,145 tons), and of the chairs and 
metal sleepers 50,870 tons (72,945 tons, 51,223 tons). 
During the month of August alone locomotives to the | 
value of £127,298 were sent overseas. Included therein 
were :—The Argentine, £68,556; India, £16,290; Spain, 
£6933. During the same month the value of the rails 
was £175,200, which included :—India, £38,029; New 
Zealand, £27,645; Portuguese East Africa, £17,679; 
the Straits Settlements, £12,301 ; the Argentine, £9894. 











On the reopening of Parliament Lord Monkswell, it is 
announced, proposes to ask the Government to urge upon 
the railways the immediate adoption of the following 
improvements :—The acceleration of express trains, the 
issue to engine-drivers of precise instructions about the 
making up of lost time, the adoption of mechanical safe- 
guards against excessive speed on sharp curves and other 
danger points, the full and complete investigation of im- 
proved rail joints, and the adoption of third-class sleepers. 
With regard to preventing excessive speed at curves, 
we would remark that in his letter in The Times of Sep- 
tember 2nd, Lord Monkswell said that that could be 
obtained by a very slight adaptation of the Great Western 
cab signalling apparatus. That means what is known as 
speed control, whereby a train occupying less than a pre- 
determined number of seconds in travelling from one 
electrical contact to another automatically has its speed 





reduced until the determined speed is reached. All that 
is possible, but the control gear must be set to the required 
speed when the engine starts on its journey. It is, however, 
impracticable to change the control without stopping the 
engine. Thus, if at one point there be a curve calling for 
a reduction of speed to 15 miles per hour, the gear at the 
starting point must be set for that, and it cannot after- 
wards, unless the train stops, be changed to, say, 30 miles 
per hour for another curve. Moreover, if it could be altered, 
there is no guarantee that it would be done. ‘The outlook 
for an improved rail joint is equally discouraging. 


Notes and Memoranda. 


Accorpine to Dr. A. Wade, the chances of finding oil 
in Queensland by boring are about 30 in 100. 


In a recent issue of the Edgar Allen News there is a short 
account of how a bar of manganese steel was turned in a 
The bar was 1'°/,,in. in 
. in. traverse 


lathe with a sper ial steel tool. 


diameter and cuts as deep as '/,,in. by 


were successfully made. The shavings were long and 
curly. 

SoME experiments carried out in the United States 
show that the resistance to traction of passenger motor | 
cars on best paved surfaces, when running at 35 miles per 
hour, is about 37 Ib. per ton, and on gravel about 65 Ib. 
The corresponding figures for pneumatic tire wagons at 
15 miles per hour are 22 Ib. and 50 Ib. respectively 


Wuat is perhaps the largest canal building task which 
the United States has undertaken since the work at 
Panama is approaching completion between the heads of 
Chesapeake and Delaware bays t is a dredging operation 
of about 16,000,000 cubic yards, which changes an old 
boat canal with locks to a sea-level canal with 12ft. depth 
of water and a bottom width of 90ft. 


Copper production in Canada, as reported by the 
Dominion Bureau of Statistics, for 1924 reached 
104,457,447 lb., with a value of 13,604,538 dollars, as com- 
pared with 86,881,537 lb. valued at 12,529,186 dollars in 
1923. This was an increase of 20 per cent. in quantity 
and 8 per cent. in value. The vear 1924 was the first since 
1918 that Canada’s copper production was over the 100 
During the vears 1915 to 1918 inclu 





million pound mark 
sive, the produc tion was above 100 million pounds 


Tne coal-winning operations at the Victorian Electricity 
Commission's open cut, Yallourn, were recently, according 
to Chemical Engineering, interrupted by an extensive fall 
The fall occurred at a place where 
In view 


of coal from the face. 
the cut had been excavated to a depth of 60ft. 
of the fact that the face was battered at an angle that 
experience had hitherto shown to be sufficient, and that 
provision had been made for adequate drainage, the cause 
of the collapse is not Clear. No serious damage was done 
to plant, but the supply of coal was interrupted for a few 
days 


Givine evidence before the Royal Commission on the | 
Coal Industry on November 4th, Mr. David Milne Watson, 
managing director of the Gas Light and Coke Company, 
said that the industry consumed last vear 18,104,000 tons 
of coal, and produced about 285,000,000,000 cubic feet of 
gas. The total number of gas meters in the country was 
8,278,664, and the total number of persons using gas 
about 36,000,000. The capital invested in the industry 
was over £160,000,000, and the number of men engaged in 
it over 100,000. The wage roll was over £15,000,000. A 
rise of 1d. in the cost of 1000 cubic feet of gas cost the con- 
sumers £1,200,000 annually. 


AN article in the South African Mining and Engineering 
Journal describes a big mine ventilation scheme at Rand 
fontein (n interesting feature of the scheme is the pro- 
vision of a 1500 horse-power synchronous motor for driving 
the fan 
factor and it is estimated that the wattless current will 
be reduced to such an extent that the only costs to be 
debited against the fan will be coal and water and a small 
proportion of the station running and maintenance charges. 


The motor is to be operated with a leading power 


By connecting the fan load at a suitable point on the 
svstem it will probably be possible to run the existing 
cables at a lower current density and new cables will 


therefore be unnecessary, 


TRON and wood floors in railway wagons may be replaced 
by cement, if experiments recently conducted in Germany 
continue to prove successful. According to a report by 
the United States Consul-CGeneral at Frankfort-on-Main, 
a reinforced concrete composition has been used in the 
construction of the floors of railway goods wagons with 
a great measure of success. The first wagon made of this 
substance was built in 1919 at Heidelberg, and was tested 
in the railway goods yards. The wagon withstood con- 
cussion at a speed of 27 kiloms., and shifting tests were 
sO satisfactory that after five vears of service this test 
wagon still remains in perfect condition. The new type 
of wagon weighs 20 tons, and in appearance is much the 
same as an ordinary iron one. The cost of manufacture, 
however, is much less than for iron, and although the con- 
crete car is much heavier, the fact that the danger of rust 
is eliminated offsets this disadvantage. The wagon with 
concrete floor requires so little repair work in comparison 
with wood and iron wagons that the railway administration 
is favourably impressed, since the yearly expenditure for 
repairs on the old type of wagon reaches a considerable 
amount. A company for the manufacture of these wagons 
has been formed at Darmstadt. 


In the course of a lecture delivered to the Junior Institu- 
tion of Engineers, on October 23rd, Mr. H. 8. Bower said 
that the method recently adopted in the laving of a rein 
forced concrete pipe line for water in Spain was to use for 
the principal reinforcement thin steel sheets formed into 
cylindrical sections and welded together at all joints, about 
four of these sections making one 12ft. length of pipe. A 
wire reinforcement was wound on to the outside of the 
steel shell, and a spiral wire cage was made on a former 
and then removed to the inside of the pipe to form a key 
to keep the concrete in place. The internal lining of con- 
crete, which consisted of a 2 to 1 mixture of cement and 
sand, was spun into position by mounting the pipe on 
rollers and rotating it at a peripheral speed of about 37ft. 
per second after the proper quantity of concrete had been 
poured in. The concrete thus dealt with was extremely 
hard and much denser than cast concrete. To receive 
its exterior coat of 3 to 1 concrete the pipe was placed 
in a split mould. Bends and special pipes were plastered 
by hand. Each pipe was provided with a socket of quick- 
setting cement at one end for jointing purposes. Aiter 
caulking with lead pipe and hemp, an additional short 
collar of the same steel section as the pipe was slipped over 
the joint, a mould put round, and the whole grouted in to 
form a homogeneous joint. The interior of the pipe was 
finished off smoothly by a man who moved along inside 








on a smal! flat trolley 


Miscellanea. 


THe main building of the Indian School of Mines at 
Dhanbad is to be ready by the end of next May. 


THe Mines Department Testing Station will shortly 
be transferred from Eskmeals, Cumberland, to Sheffield. 


AN electrical exhibition on a considerable scale, is to be 
held at Osaka, Japan, from March 20th to May 31st, 1926. 


THE sulphate of ammonia plant at Mount Newibi, Natal, 
on which over half a million was expended, has been closed 
down and is to be sold. 


Tenpers for the 90 petroleum and 10 benzine tank 
wagons required by the Egyptian State Railways should 
be in by December 10th. 


ACCORDING to a Government report the cost of mining 
the brown coal at Yallourn, Victoria, and delivering it to 
the power-house, is 3,0.37d. per ton 


Two new vehicle ferries are to be provided for traftic 
across Sydney Harbour. They will be 199ft. 6in. long by 
35ft. 6in. moulded beam, and 14ft. deep. The speed is to 
be 13 knots. 


THE Municipal Council of Tanjore has decided to apply 
to the Government of Madras for a loan to carry out a 
scheme for the electrification of the town, estimated to 
cost about 3 lakhs of rupees. 


A piscovery of a rich lode of silver-lead ore, about 
three miles from Sunny Corner, New South Wales, is 
arousing wide interest. The new discovery has already 
been found to be a 20ft. wide lode extending for at least 
a quarter of a mile 


Tue factory at Stromness in the Orkney Isles for the 
manufacture of binding material, for use in making coal 
briquettes, with seaweed, is complete, and only awaits the 
return of the coal trade to normal eonditions to start. work- 
ing at full capacity. 


Tue Daventry Broadcasting Station, states the Wireless 
World, will have to look to its laurels in the near future, 
as a formidable rival is looming ahead in the shape of the 
new Hilversum Station. The latest news indicates that 
this refurbished Dutch station will employ a power of 
25 kilowatts. 


THe exports of iron ores from Algeria during the first 
nine months of the year totalled 565,197 tons this year, 
579,426 tons last year, and 383,740 tons in 1923. The 
slight falling off this year ‘s due to a reduction in the demand 
from Great Britain, which was partly offset by increased 
orders from Germany and the United States. 


It is reported that the Taranaki Oilfields, New Zealand 
Tarata bore had reached a depth of 3000ft. on August 
17th. Unless oil is found earlier it is proposed to continue 
the bore to 4000ft. At the Moturoa bore the flow of gas, 
which was proved to be of no commercial value, has been 
sealed off and boring resumed. This bore is down 1600ft 


Over 50,000 invitations from the Department of Over 
seas Trade for the forthcoming British Industries Fair 
at the White City, London, and Castle Bromwich, Bir 
mingham, are being issued to overseas buyers in all parts 
of the world during the next few days. 
quite apart from the very large number of invitations 
which will shortly be addressed to home buyers 


This is, of course, 


Tue Arctic Circle has been brought into daily touch 
with civilisation through the formal opening to the publi 
by the Canadian Department of the Interior and Depart 
ment of National Defence of the most northerly commercia|! 
radio station in Canada. The station is situated at Aklavik, 
at the mouth of the Mackenzie River, and lies 1300 miles 
north of Edmonton and 125 miles beyond the Arctic Circle. 


Tue Adatra Harbour, near Dwarka, Baroda State. 
on the western coast, is now ready, and it is understood 
that it is about to be formally opened to traffic. The 
harbour works were recently tested by a committee of 
engineering experts and were found to be quite satisfactory . 
The project has cost over twenty lakhs, and when ready 
will be the best harbour on the long coast line between 
Karachi and Bombay. 


Ture total number of ships that entered the Port of 
Calcutta in 1924 was 1198, with an aggregate gross tonnage 
of 6,379,291, which is an increase of 367,712 tons, of 6 per 
cent., over that of the previous year. 
that left port totalled 1210 with an aggregate gross tonnage 
of 6,441,678 tons—an increase of 504,728 tons, or 8 per 
cent., over that of 1923. The total tonnage of traffic handled 
at the Port Commissioner's berths for ocean-going steamers 
amounted to 4,440,095 tons, as compared with 4,031,061 
tons for the vear 1923—an increase of 409,034 tons, or 
10 per cent. 


The number of ships 


WITH a view to inculcating that * telephone habit,” the 
lack of which was deplored by the Postmaster-General 
in a recent speech, the Post Office has initiated a novel 
educative and commercial travellifig campaign. Arrange 
ments are now being completed at headquarters for a 
fully equipped working model of a telephone exchange to 
be taken on tour. The exchange will be in the charge of 
a lecturer, and will be staffed by four trained assistants. 
The lecturer will visit various literary, scientific, rotary 
and other societies, and the assistants will demonstrate 
the working of an exchange and elementary rules in the 
art of telephoning. Arrangements are also taking shape 
for putting “on the road” three complete automatic 
exchanges of the four digit type. 


In the course of a lecturette delivered before the Junior 
Institution of Engineers, on November 6th, on the gubject 
of ** Flow Meters,”’ Mr. W. H. Simmons, A.1.C., described 
a type known as the Rotameter, which has come into pro 
minence recently. The instrument consists of a vertical 
transparent tube tapering towards the lower end and 
containing a float which is kept suspended by the upward 
flow of liquid or gas which is being measured. The height 
of the float in the tube indicates directly on a scale marked 
on the tube the rate of flow. There are several grooves 
on the outside of the float so that the stream of liquid 
or gas keeps it in rapid rotation. Mr. Simmons said that 
the Rotameter was accurate to within 2 per cent. owing 
to the fact that it was entirely frictionless. There was no 
wear or deterioration over long periods, 
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The Navy and the Nation. 


Tue First Lord of the Admiralty, in a recent 
speech, warmly repudiated the charges of extrava- 
gance which a section of the Press continues to 
bring against his Department. Having detailed 
an imposing list of economies effected in the naval 
administration, he concluded with a stern rebuke 
to critics whose persistent carping tends to under- 
mine public confidence in the Admiralty. We fear, 
however, that Mr. Bridgeman’s reprimand will 
not avail to silence all criticism on this particular 
head. Public opinion is impressed by the fact that, 
although a total of £550,000,000 has been voted 
under Navy Estimates since the peace, the Navy 
itself, on the Admiralty’s own evidence, is deficient 
in many important respects, and notably in light 
cruisers. Needless to say, a very large proportion 
of this vast sum went in liquidating war-time com- 
mitments, thus contributing nothing to the strength 
of our post-war fleet. This is well understood 
by thoughtful citizens, who realise that the reduc- 
tion of a great naval establishment from a war to 
a peace footing is necessarily a long and costly 
process. They have faith in the competency of 
our naval administrators, and trust them to 
scrutinise with jealous care every item of expendi- 
ture, especially at a time of such acute financial 
stress as we are now experiencing. It would, 


official assurance that we are now pursuing a well- 
considered naval policy, framed to achieve the 
greatest possible measure of security for the money 
that is being spent. To such an assurance the 


are difficult to reconcile with a well-ordered plan 
of naval defence. 

A few examples may be cited. With regard to 
cruisers, Admiralty spokesmen have repeatedly 
stated that we possess scarcely any cruising ships 
fit for oceanic service. Practically all our existing 


and it is therefore necessary to build up a new fleet 
of ocean-going cruisers in view of the altered con- 
ditions of strategy consequent. upon the removal of 
the North Sea menace. Now, since those new 
conditions must have been apparent immediately 
after the war, it seems rather odd that the Ad- 
miralty should have decided to complete a number 
of the small North Sea cruisers which were still 
under construction when the war ended. In all, 
seventeen unfinished ships were selected for com- 
pletion, and of them only six were over 4800 tons. 
No doubt several of the smaller vessels were so 
far advanced as to render their completion less 
expensive than scrapping, but others were less 
forward, and belonging as they did to a type which 





had become superfluous, it is strange that they were 








nevertheless, be distinctly comforting to have some | 


country is clearly entitled, the more so because | 
certain things have been done since the war which | 


vessels were designed for duty in the North Sea, | ; . 5 
| floating dock, which would have provided a com- 


not cancelled forthwith. To the best of our know- 
ledge, no official explanation of the decision to 
complete them has ever been vouchsafed. Another 
Admiralty measure open to criticism is the expen- 
diture of large sums on reconditioning ships of 
negligible fighting value. We have particularly 
in mind the case of the Highflyer, which was paid 
off and sold within a year of undergoing a most 
elaborate and costly refit; but there have been 
other instances hardly less remarkable. Since the 
total cost of reconstructions and repairs carried out 
during the past six years must represent a formid- 
able sum, it would be gratifying to learn on official 
|authority that the outlay has been justified. A 
| further question concerns the drastic clearance of 
| destroyers which is now taking place. Our strength 
in this type is already far below the One-Power 
Standard and is still sinking. Twenty-seven new 
| boats are projected under the five-year building 
scheme, but they cannot be ready until 1931. In 
| the meantime, a great many boats built during the 
war are being transferred to the sale list, although 
the majority are understood to be sound in struc- 
|ture and machinery, save that their boilers need 
re-tubing. Considering the unique value of the 
destroyer, not only in the late struggle, but in 
any conceivable naval war of the future, it does 
not seem wise to discard boats which for a moderate 
|expenditure might be made effective for years to 
come. Nothing is more certain than that a vocifer- 
ous demand for destroyers would be raised in the 
event of a future crisis. As matters now stand, 
barely enough boats could be provided for duty 
with the main fleets, to say nothing of the far 
larger number required for patrol, convoy and 
anti-submarine service. It is to be hoped, there- 
| fore, that the reduction of the destroyer establish- 
ment will be checked until such time as new boats 
| are ready to replace the least effective of the older 
craft. There is a marked disposition in official 
| circles to take umbrage at lay criticism of naval 
‘policy, however objective and restrained such 
| criticism may be. We are pointedly reminded that 
the Navy dislikes publicity, and may be trusted to 
conduct its affairs efficiently without interference 
or advice from non-professional sources. There 
| would be nothing to say against this attitude if 
the naval men themselves were unanimous in 
approving current naval policy. That, however, is 
|not the case. Both in Parliament and in the Press 
retired officers of distinction not infrequently 
| criticise the Admiralty’s interpretation of war 
|experience, and since several of the critics held 
important commands in the war, their views natur- 
ally carry weight with the public. Nor do we forget 
| that Earl Jellicoe, in his book on the Grand Fleet, 
|blamed parliamentary indifference for certain 
shortcomings which handicapped the Navy during 
the war. Now Parliament is simply the mouth- 
piece of the nation, to whom therefore Ear! Jellicoe’s 
| complaint is really addressed. He mentions, inter 
|alia, the vulnerability of our pre-war battleships 
to torpedo attack, owing to their narrow beam, 
| which was circumscribed by the dimensions of the 
| docks then available. “As each successive type 
‘of Dreadnought was designed,’’ he wrote, “ our 
constructive staff was faced with the fact that if 
| they went beyond a certain beam the number of 
|docks available would be insufficient; and to 
obtain money with which to construct adequate 
docks was always a matter of difficulty. Docks 
make no appeal to the imagination of the public 
and cost a great deal of money. It was one 
of the reasons which led to the German ships being 
much better equipped to withstand underwater 
attack than were our own.” This passage clearly 
implies that the public’s refusal to provide adequate 
| docks was responsible for a grievous defect in our 
| battleships. But if the Admiralty of that day ever 
| demanded the building of larger docks, and found 
|its demand rejected by Parliament, we have no 
recollection of the circumstance. What we do 
recall is the Admiralty’s lack of interest in the 


paratively cheap solution of the difficulty. Ger- 
many built several of these structures for her new 
battleships, and found them quite satisfactory. 
Earl Jellicoe deals also at great length with the 
German Fleet's superiority in respect of armour 
protection, submarines, armour-piercing shell, tor- 
pedoes, mines, searchlights and optical instru- 
ments. Of such matters the public could not 
possibly have had cognisance, the technical equip- 
ment of the Fleet being solely the concern of 
Admiralty experts. Moreover, we are quite sure 
that lay criticism of defects in naval matériel would 
have been received just as coldly before the war 
as it is to-day. 








What the public would like to take for granted 
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is that our present naval administrators have not 
only thoroughly digested the technical lessons of 
the war and are applying them so far as funds 
permit, but that they are also displaying a keener 
insight into future requirements than their pre- 
decessors did in pre-war days. Speaking generally, 
however, public confidence in the Admiralty re- 
mains unshaken, despite recent newspaper attacks, 
some of which, as Mr. Bridgeman protests, have 
gone beyond the limits of fair criticism. If the 
Navy has ceased to be our first line of defence 
against every form of direct attack, it yet remains 
the sole guardian uf our food supplies and the prin- 
cipal means of preserving the integrity of the 
Empire. Knowing this, the country desires to see 
the Navy maintained at the requisite level of ! 
strength and efficiency, and will never begrudge 
the financial provision necessary tor this purpose 
so long as the case for new expenditure is put 
before it fully and frankly. It has watched with 
approval the vigorous campaign of retrenchment 
upon which the Admiralty has lately embarked, 
and is only apprehensive lest it be carried too far 
by deleting ships which can ill be spared. It must 
be plain to every intelligent observer that the 
active fleet has already been reduced to the smallest 
dimensions consistent with safety. When the pro- 
jected reorganisation takes effect next spring we 
shall have only twelve capital ships in full com- 
mission, divided between the Mediterranean and 
Atlantic commands. The four “Iron Dukes,” 
now in the Mediterranean, are to be brought home 
to form a training squadron for boys, and will thus 
be virtually in reserve, since they would not be 
available for war service at short notice. One of 
the destroyer flotillas of the Atlantic Fleet is also 
to be placed in reserve. With these measures the 
extreme limit-of economy in material would appear 
to have been reached. Any further reduction 
must involve the abandonment of the One-Power 
Standard, the maintenance of which is absolutely 
essential to our interests and prestige throughout 
the world. 


Natural Alloys. 


SOMETHING is still heard, from time to time, of 
so-called “ natural” alloys. Sometimes the term 
is used to denote an alloy prepared from an ore in 
which two or more metals are present in such a 
proportion as to vield, by direct reduction, a use- 
ful material. Sometimes, such an “alloy” is 
spoken of as a slightly impure metal, such, 
for example, as arsenical copper. In other eases 


the term “natural” is used to suggest that 
certain combinations o1 metal are more normal 
than others. In both cases, the suggestion 


is made that a “ natural” alloy is in some way 
definitely superior to an alloy prepared synthe- 
tically—i.e., by melting together the various in- 
gredients. In view of the persistence with which 
this idea reappears, it is perhaps worth while to 
examine it more closely. 

The first proposition we have to consider is, 
when reduced to plain terms, that an alloy of given 
and desirable composition is a better material if 
that composition is arrived at by the reduction of 
a mixed or impure ore than when it is obtained by 
melting together the ingredients which have been 
separately purified. Where this idea originated 
it is difficult to conceive, because the most careful 
and extensive study of alloys, which has now 
been pursued by a whole army of metallurgists for 
many years, has failed to reveal a single authen- 
ticated fact in its support. Provided that the 
composition of two alloys in the molten state is 
strictly the same—account being taken of gases and 
all impurities—it cannot ‘and-does not make the 
slightest difference how or from what source the 
various components have been derived. There are, 
however, certain points to be carefully borne in 
mind, The first is that a “natural” alloy or 
impure metal is not generally free from impurities 
or admixtures other than those regarded as of 
principal importance. The existence of these 
other substances is not always known or con- 
sidered, and, when a synthetic mixture is made up 
these additional components are usually left out. 
In a great many cases this is entirely to the advan- 
tage of the synthetic, as compared with the 
“ natural,” alloy, but here and there it may happen 
that the omission of a small amount of an appa- 
rently minor component makes a considerable 
difference to the product. In that case, however, 
the difference between the two alloys is not that 
one is ‘‘ natural” and the other “ synthetic,” but |, 
that they differ in a slight but important detail of | , 
composition. There is, perhaps, at the back of the | , 
popular idea about “natural’’ alloys some sus- 
picion that when the metals occur together || 











a regularity which can hardly be expected in 


and Colonel H. Niblett. 


engine with 2'5/,,in. by 
place on the four rear wheels, which are spaced at 6ft. 


at 6ft. 6in. centres from the first driving axle. 
two driving axles are carried at each side by one 
laminated spring attached to the frame centrally 


ability to travel at a high speed over very rough 
ground and appeared to be very handy. 
tration of the driving wheel base under the load and 
the nature of the suspension made it ride with sur- 


readily climbed obstacles. 
multiple wheel drive it presents attractive features. 


weight on the road with 12 ewt. ““ up” 
5 tons 4 ewt. 
high-pressure giant tires, all of which are driven. 
The front axle is a little more heavily loaded than 
the rear axle to compensate for any tendency to lift 
when making a special effort. The actual loads are : 

Front axle, 2 tons 16 ewt. 3 qr.; 
8 cwt. 
clearance, which amounts to Ift. 9in. at the wheel 
base. 
which give an R.A.C. rating of 54-12 horse-power, 
but the actual horse-power may rise to twice that 
figure. 


naturally and are reduced together from the ore, 
they are somehow more intimately mixed or asso- 
ciated than when they are merely melted together. 
A kind of confirmation of this idea is found in 
the fact that some firms of bronze founders think 
it necessary to re-melt their alloys several times 
before turning them into castings. It is not 
altogether clear whether this expensive procedure 
is justified; adequate and prolonged stirring 
certainly can produce in any properly molten 
alloy as intimate a condition of mixture as can 
possibly be obtained by any other means, whether 
by reduction from a mixed ore or from re-melting. 
The latter process, however, in the light of recent 
research, may be of primary importance in regard 
to the removal of gases, and is perhaps largely 
justified on that ground, although such a justifica- 
tion is not usually put forward by those who adopt 
the practice. The real point, in regard to our 
present subject, however, is that in liquid metals 
equilibria are quickly and easily reached, and that 
the simple act of melting and stirring together is 
sufficient to bring about the most intimate possible 
mixture—quite as intimate as any that results 
from the use of mixed ores. 

The synthetic alloy has, on the other hand, 
great advantages. The greatest of them is com- 
plete controllability and regularity of composition 
and properties. Natural ores are always more or 
less variable and alloys of really constant com- 
position cannot easily be maintained from them ; 
indeed, the effort to do so may more than nullify 
the slight economy secured by the direct production 
of an alloy without the preliminary refining of the 
constituent metals. For modern engineering 
purposes complete regularity of properties is 
fundamentally necessary, and is readily obtained 
by modern foundry methods. Furthermore, in the 
synthetic alloy made from pure metals there is a 
known absence of unsuspected impurities and a 
consequent absence of ‘‘ mysterious” variations 
in property or behaviour. It is true, perhaps, that 
in some cases we are inclined to make our alloys 
“ too pure ”’ in the sense that we omit certain minor 
components that are of definite value; in other 
cases, we may perhaps pay too little attention to 
gases, oxides and other substances which do not 
appear on any ordinary chemical analysis ; but as 
our knowledge of alloys grows with continued 
metallurgical research, these defects will be made 
good, and the synthetic alloy will present all the 
properties that can be desired, and will exhibit 








“natural ”’ alloys. 








A Motor Tractor Demonstration. 


Own Tuesday last we had the pleasure of witnessing 
a demonstration of the capabilities of modern wheeled 
tractors at Aldershot. The vehicles taking part were 
a Renault six-wheeler and a ‘“ Hathi” tractor, 
Mark II., built by John I. Thornycroft and Co., Ltd., 
of Basingstoke, in collaboration with the War Office 


The Renault is a relatively light machine, its total 
weight being 2 tons 7 ewt. ready for the road and with 
a load of 12 ewt. It is driven by a four-cylinder 
jin. cylinders having an 
R.A.C. rating of 13-9 horse-power. The drive takes 
~are 


The 


centres, whilst the front wheels—not driven 


between the axles. This little vehicle showed its 


The concen- 


ground and it 
of the 


prising ease over rough common 
As one solution 


The Hathi tractor is a much bigger machine. Its 
is just over 
It is carried on four wheels, fitted with 


rear axle, 2 tons 
0 qr. An important point is the ground 


The engine has six 4}in. by 6}in. cylinders, 


We described this vehicle so completely in 
yur last issue, in which it was illustrated by a two-page 
lrawing, that it is unnecessary to say more about its 
lesign on the present occasion. 

The demonstration of its qualities and abilities was 


nearly all that a ** tracked ” tractor could do, and we 
were informed that one of its performances could not 
have been accomplished by « “* caterpillar.” 
seems to be a fairly general opinion amongst the 
traction experts that the Hathi is capable of doing 
between 80 and 90 per cent. of the things that 
tracked vehicles can do, and it is, of course, quite suit- 
able for road work. Where it would fail is probably 
on continuous marshy ground, where the concentra- 
tion of the load would cause it to sink in. The neces. 
sity to use a tractor in such circumstances is, however, 
relatively rare even in military manceuvres and cum. 
paigns. The bulk of the work has to be done over 
ground which the four-wheel-drive tractor is quite 
capable of negotiating. 

But there is another aspect of the matter which is of 
the highest importance. In the event of war the War 
Office would draw upon civilian users to supplement 
its own very limited supply of tractors. Now 
can be no manner of doubt that the wheeled vehicle 
is much more suitable for civilian work than the 
tracked vehicle. It can use the common highway and 
its maintenance costs are much less. By the employ- 
ment of the four-wheel drive it can do all that the 
farmer needs in the way of covering rough ground and 
is very suitable, particularly in the six-wheeled form, 
for heavy public vehicles such as char-d-banes and 
omnibuses. 

It is clear from these reasons that the four-wheel 
drive tractor or vehicle has qualities, from the 
military point of view, that merit the closest considera 
tion. Track tractors must, we imagine, always remain 
specialised machines, and a fleet of them, however 
great it may be, must be maintained by the War 
Office itself. That must entail a great expense. 
The wheeled machine is in a very different position 
It is essentially a general purpose machine ; it could 
be economically employed in large numbers for civilian 
use and yet be at the disposal of the War Office 


There 


there 


as subsidy lorries now ere—-in case of need. What 
its effect upon road surfaces may be remains 
to be seen, but it would seem a priori that 


it should be less injurious than the two-wheel-driven 
vehicle. That the chassis with four driven wheels is, 
then, destined to come there can, we think, be very 
little, if any, doubt ; but until experience has been 
gained it is impossible to say whether the whole weight 
will be taken on two axles or whether three will prove 
to be the better. Probably both types will survive 
The chain-track and the rubber-track tractor have 
their own field of usefulness, and as far as military 
uses are concerned, it is very unlikely that they can 
ever be displaced, for those uses, by wheeled machines. 
The War Office will undoubtedly have to maintain 
a sufficient fleet of them for special duties, whilst it 
may, we venture to think, look in time to the civilian 
user to augment its own fleet of wheeled lorries and 
tractors. 

We have not touched upon the services that the 
multiple-drive vehicle may render in undeveloped 
countries, but it will be abundantly evident from the 
few notes that we shall now give about the Aldershot 
demonstration that it has just the qualities required 
for working over roadless districts and at the same 
time avoid the well-known objection to the tracked 
vehicle. 

It is difficult to give a proper appreciation of the 
performance of the Hathi tractor at Tuesday's de 
monstration in a few written words. The reader 
must imagine, if he is not familiar with Aldershot, a 
very rough common covered with scrub and broken 
by numerous little mounds and hillocks. Over this 
ground the tractor made its way at good pace, haul 
ing behind it sometimes two 3-ton trailers with a 
gross load of 6 tons 5 ewt., and sometimes a fin. 
howitzer. On these trips we were struck by the ease 
with which it was handled. On several occasions it 
had to “inch” backwards in order to enable the 
coupling hook to be engaged, but it did so every time, 
even on rough ground, without the slightest trouble. 
To demonstrate the use of the winding winch, 
which was described in our last issue, the end of the 
500ft. wire rope was made fast to a load of 10 tons 
an anti-aircraft gun and a 6in. howitzer—the tractor 
moved forward up a rough hill, the wheels were 
secotched, and the load was hauled up. The scotching 
device is very neat. The scotches consist of two 
pressed steel ramps which are set just in the rear of 
the front pair of wheels. Wire ropes pass from the 
scotches to a point under the other axle. On starting 
up the winch, the vehicle rides up the ramps till all 
comes taught, and then remains absolutely rigid. 
For use on hard roads the scotches are turned over. 
so that there is very little, if any, ramp, and slight 
projections on the scotch engage with the road. 

One of the most striking performances was crossing 
a canal. For this demonstration the tractor was 
coupled to the two wagons previously mentioned. 
approached the canal at a place where the banks are 
broken, plunged in, crossed on the muddy bottom, 
ascended the other side, made a circle with its train. 
and returned the way it had come. In the centre o! 
the canal the wheels were completely submerged, and 
the floor of the tractor was flooded. But a still more 
incredible feat for a wheel vehicle was then per- 
formed. A ditch, or rather pit, has been dug in the 
ground. At one side the wall, of local earth, has a 
batter of 1 in 34, on the other it rises more 
steeply, and is protected with sleepers. From 





iterally astounding. It appeared to be able to do 





crest to crest the ditch measures 32ft. The 
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corners and bottom are rounded. One of the Hathi 
tractors—there two at Aldershot—-without 
anti-skid chains on its tires, descended the ditch by 
the | in 34 side and standing, apparently almost on 
end, climbed up the steep side. Then, having turned 
round, it went down the steep side and, having come to 
rest with its front wheels on the bottom, the gear was 
reversed, and it elimbed out backwards. Such a 
a distinctly greasy day, left no one with the 


were 


test, on 
slightest doubt about the extraordinary adhesion 
of the four-wheel drive, and at the same time 


exhibited the remarkable efficiency of the brakes of 
the Hathi tractor. 

It is, we believe, no that the Hathi was 
developed after a careful study of several tractors 
captured from the enemy during the Great War. 
in it the War Office and the makers have succeeded 
in combining all the features of the foreign 
vehicles and blending them with British experience. 
fhe result is a truly remarkable machine, on the pro- 
duction of which the War Office and John I. Thorny- 
croft and Co., Ltd., are to be heartily congratulated. 


secret 


best 








Letters to the Editor. 





(We not hold ourselres responsible for the opinions of our 
correspondents 
COMPOUND LOCOMOTIVES 
Su I believe that Mr. F. W Webb once said that he 
attached a “ Lady of the Lake " or a “* Precedent ” in front of his 


four-cvlinder compounds in order to make the 
meaning Or words to the same effect. If that were 
so, the inference would seem to be that these compounds were, 


as subsequently stated by Mr. Bowen Cooke in 1910, more or 


“ running,” 
r the speed 


Jess sluggish. 
Nevertheless, I why they 
unable to keep time with the City to City (Birmingham to 


cannot quite understand were 
3rcad-street) express This train, which commenced running 
n February Ist, 1910, then 


weighed approximately 160 tons only. The speed averaged about 


consisted of four coaches and 





58 to 59 m.p.h., except between Willesden and Broad-street, 
and vice versed, Judging by some instances of their previous 
work, one would have thought that this train was well within 
the capabilities of the four-cylinder compounds. 

For instance, when the Birmingham to Euston “ two-hour ” 
service was inaugurated on August Ist, 1902, the train was 
hauled by one of the bigger compounds, 1960, Francis 





Stevenson. The load was 130 tons and the run was accomplished 
in just under 115 minutes, or at an average speed of 59-5 m.p.h. 
This was the agreed working if circumstances rendered it possible, 
otherwise the time was to be the even two hours and the average 
wed 56-5 Although the engine maintained an average of 


These 


nearly 60, it did not exceed a maximum of 65 downhill. 
compounds have never been famous for high speeds, but it may 
be stated, in passing, that on the Rugby-Crewe section No. 1965, 
Charles Mason, the 
with a load of 280 tons, reached a top rate of 73-8 down the 
Whitmore incline, as recorded by Mr. Rous-Marten. 

As regards the smaller compounds, of the ** Diamond Jubilee ” 
class, Mr. Rous-Marten that No. 1906, 
Robin Hood, hauling the 10 a.m. Scottish express ex Euston, 
weight behind tender 270 tons, ran from Willesden to Rugby, 
77 5 sec, = 54-3 m.p.h.; and from Rugby to 
Crewe, 754 miles, in 80 min. 49sec, = 56-1 m.p.h. 
and the maximum (descending 


another engine of larger-boilered series, 


stated one of these, 


miles, in 85 min 
The minimum 
speed up to Tring was 51-1 
Madeley bank 


None of these runs would appear conclusively 


was 70-3. 

to indicate 
that the engines of either class would afterwards be found to be 
too sluggish to work so comparatively light a train as the City 
to City express, as nothing very spectacular in the way of high 
Still, Mr. Rous- 


Marten himself considered the engines to be sluggish. They had 


maximum speeds was required from them. 


their lapses, as, for example, when one of the smaller class took 
5 min. 56 sec. to cover the first 14 mile out of Euston with a load 
of 260 tons 

In 1903 Mr. Whale began to fit the larger four-cylinder com- 
pounds with separate valve géars for the high-pressure and low- 
pressure cylinders. This innovation improved the working of 
the engines. Mr. Rous-Marten recorded a remarkable run with 
No. 1941, Alfred the Great, after this engine had been provided 
with independent cut-offs. The train was the 1.45 p.m. ex 
Rugby, and its weight empty was 464 tons. The full load was 
estimated to be not less than 485 tons. The 77 miles from Rugby 
to Willesden occupied 85 min. 42 sec., the journey being done in 
4 min. 18 sec. under booked time, or at an average of 54 m.p.h. 
Leaving Rugby in the up direction there is a bank rising mostly 
at 1 in 364, and this the engine ascended at a steadily increasing 
speed, so that hefore Kilsby tunnel had been entered a rate of 
40 m.p.h. had been attained. The 7} mites of up grade to 
Welton were run in 12 min. 6 sec.—a very good achievement for 
an engine with about 37 tons of adhesion and with a load behind 
it of 485 tons. From Welton to Weedon the line falls at 1 in 340 
to 406, and the 5} miles between these points took 5 min. 37 sec., 
with @ maximum speed of 70. On the long rise, Bletchley to 
(ring, with a short intervening piece nearly level, after Leighton, 
the speed, which was 52-8 at Bletchley, had increased to 56-3 
just beyond Leighton ; then, on the final stretch of 1 in 330, it 
gradually dropped to 47-4, and this was the minimum up to 
ring. The downhill rates ranged from 65 to 70, the latter figure 
heing reached at four points, while the absolute maximum was 
71-4, down a gradient (presumably between King’s Langley 
and Watford) at lin 406. “Sucha performance, with one engine 
and with so huge a load,”’ wrote Mr. Rous-Marten, “ I have never 
before recorded in all my experience © (THE ENGINEER, December 
9h, 1904). 

It will be seen, therefore, that the whole question is not a 
little puzzling. The bigger compounds had 16in. high-pressure 
cylinders, as against 15in. for the smaller class, reducing the 
ratio, as Mr. Ahrons has told us, from 1-64 to 1-87. Yet with 
duple x valve gear one of those larger engines, weighing about 
7} tons, could haul a train of 485 tons over an undulating road 
“| an average pace of 54 m.p.h. for 77 miles, apparently with 
cane F. W. Brewer. 

Stevenage, Herts., November 7th. 


As some of our correspondents on this subject seem to be a 


are pleased to be in a position to give the following authentic 
particulars : 
The volume at cut-off in the cylinders is as follows : 

H.P. cut-off. L.P. cut-off 
Per cent Per cent. 

12th notch (full gear) 87 ‘ .. 80-5 

9th notch 79-5 

6th notch 

3rd notch 





7 
67 we 55-5 

44 . . 32°5 
In considering these figures it will be remembered that the rela- 
tive amount of work done in the high-pressure and low-pressure 
cylinders is not solely dey ndent on the actual points of cut-off, 
but is also affected by the relative amount of restriction to the 
flow of steam, or wire-drawing, past the valves, of which there 
must be a certain amount at high speed. The clearance volumes 
High-pressure cylinder, 16 per 
Ep. Tue F 


are approximately as follows : 
cent.; low-pressure cylinder, 9 per cent 


HEATLESS COMBUSTION 


SIR, 
thermodynamics go, there is no difference between Mr. Pocho- 


So far as the analytical results of the equations of 


bradsky’s method of application, which is customary in thermo 
chemistry, and that which engineers are accustomed to use. 
The definition of internal energy in the latter method, which, I 
follow, refers only to heat energy content and not to potential 
chemical energy. In cases of combustion at constant volume 
the latter energy is considered not as part of the internal energy, 
but as the actual heat of evolution and the equation becomes 
simply 
Q U, a 

This equation has a perfectly general significance without reser- 
vations as to the constancy of any quantity except that of 
volume, U,, and U,, referring to internal energies as usually 
defined by engineers and physicists, i.¢., {fc dt, between the 
In writing down an equation of any 
kind the conditions, if under which it holds should be 
indicated symbolically or otherwise. One does not write the 
analytical equivalent of Boyle's Law as P V constant without 
the condition of 
constant]. Therefore, while I now admit the 


temperature limits involved 
any, 


either constancy of 
writing [P V 
correctness of Mr. Pochobradsky’s first 
misinterpretation lies at his own door. 


stating temperature or 
equation, the fault of 
If he reads his Planck 
again at page 69, paragraph 94, line 7, he will see that the con- 
stant temperature condition is there specified 

The foregoing, however, has nothing to do with the question 
at issue, although I hope it will absolve me from any such 
As 
pointed ont in my last letter, the reversal of sign in Mr. Pocho- 


heinous crime as that of violation of energy conservation. 


bradsky’s first equation would make no difference to his final 
result. Also, at the conclusion of my letter, I emphasise that 
from the nature of thermodynamics, which is a system of mathe- 
matical analysis built up from laws derived from the behaviour 
of substances in bulk, it is useless to attempt to derive therefrom 
a law of variation of calorific value with temperature. Expori- 
mentally such a law may be demonstrable, but analytically it 
is not. While following his subsequent analysis according to 
the thermodynamic notation usual in this country, I interpreted 
Mr. Pochobradsky’s equations as fulfilling the energy conserva- 
tion law by mentally reversing his Q signs, and found a stumbling 
block in the integration between the same temperature limits 
for both the fresh mixture and the exhaust products. It appears 
now, however, from the explanation contained in his second letter 
that there is no difference between us on the subject under dis- 
cussion, for his quantity K stands for the heat of reaction, 
which he maintains is constant, and it is to this that I refer as 
the calorific value. The calorific values of fuels are usually 
obtained either at constant volume or constant pressure, the heat 
evolved being measured after the temperature of the exhaust 
products has been reduced to the initial temperature of the 
mixture. In some cases allowance is made for the difference in 
the internal energies or total heat energies, as the case may be, 
at that temperature, but in general at normal temperatures this 
is so small as to be practically negligible. Mr. Pochobradsky 
defines calorific value heat less the extra heat 
retained by the exhaust products by virtue of their higher specific 
Engineers use, either explicitly or implicitly, the 
The difference between 


as the reaction 


heat value. 
heat of reaction as the calorific value. 
us here, therefore, is again one of definition. 

There are, however, some points worth raising in connection 
with Mr. Pochobradsky's method of treatment. His definition 
of neutral or heatless still involves the heat of 


If, therefore, one considers the case of the mixture 





combustion 
reaction. 
heing compressed adiabatically to the neutral temperature and 
fired at constant volume, then since there is no rise in tempera- 
ture there will be no change of pressure (assuming R the -gas 
constant, to be unaltered). If, however, the be now 
expanded adiabatically to their original volume, the pressure 
drop will not be so rapid as the pressure rise during compression, 


gases 


so that a net gain of work done would result, and combustion 
could therefore scarcely be defined as heatless. 

In modern applications of thermodynamics to engineering 
problems the effect of variable specific heat is introduced through- 
out, and all that Mr. Pochobradsky has done is to transfer that 
effect from the internal heat energy as more generally defined 
in this country to the calorific value as defined by himself. 
Another point is that the specific heat curves for H,O as given 
in Mr. Pochobradsky’s first letter do not conform to Siegel's 
values, which make the slopes of the curves diminish between 
1700 deg. and 2300 deg. Cent. There is a difference of 2.5 
calories per mol between Pier’s and Siegel’s values, and the latter 


are now considered the more reliable. This would place the 


intersecting point of the curves of Fig. 2 
bradsky’s first letter at a much. higher temperature. 

It appears to me that the most probable explanation of Dr. 
Mellor’s results will be found to lie in the combined effects of 
specific heat and chemical endothermic action, both of which 
increase with increasing temperature. It the o_— 
action that engineers now desire to have more specific inf@rma- 
Wa. J. WALKER, 


given in Mr. Pocho- 


is about 


tion. 
Dundee, November 9th 


MOTOR CONVERTERS VERSUS ROTARY 
CONVERTERS. 

Sir,-—As a designer of both motor converters and rotary con- 
verters, I am particularly interested in Mr. Wiithrich’s letter 
in your issue of October 30th. Although, in my opinion, the 
rotary converter is, on the whole, slightly superior to the motor 
converter, I do not think Mr. Withrich has been quite fair to 
the latter. 





little vague about Sir Henry Fowler's Midland compounds, we 


stability on fluctuating loads, but Mr. Wiithrich does not mention 
| this important fact. Operating engineers with experience in 
this class of plant have decided opinions on this point. 

May I further comment on the seven claims which Mr. Wiith 
rich discusses ? 

| (1) Possibility of Connecting the Plant Direct to the High- 

| tenaion Supply Without Transformer up to 11,000 Volts._-The 
rotary converter certainly has the advantages stated, but, on 

the other hand, many engineers object to the presence of the 
large quantity of transformer oi] in the station with its risk of 

leakage and fire. The fact that the transformer acte as a choking 

| coil would appear to be offset by the fact that the motor acts in 





the same way. 

(2) Simple Starting Up and Nearly Immediate Synchronising. 
The rotary converter is usually more simple in this respect than 
the motor converter, with the method of self 
synchronising, in which separate chokers are used. 

(3) High Efficiency and Possibility of Maintaining a Power 
Factor Always in the Neighbourhood of Unity.The full-load 
efficiency of the rotary converter is certainly higher than that 
of the motor converter, but the difference given by Mr. Wiath- 
rich hardly represents modern practice. The full-load efficiency 
of a 1000-kilowatt motor converter with two bearings is not more 
than 1 per cent. less than that of a rotary converter and trans 


especially 


former. Further, on three-quarter load the difference is less 
and the efficiencies are approximately equal, while on half-load 
the motor converter may have a slight advantage. Since 
machines usually work at about three-quarter load in service, 
it will be seen that the difference in practical efficiency is quite 
sinall. For the same range of voltage the power factor of the 
motor converter is slightly higher than that of the rotary, owing 
to the higher reactance. 

(4) Large Range of Regulation on the Side.— 
I cannot follow Mr. Wiithrich’s explanation of why the motor 
but it is a fact 


Direct-current 


converter has a greater range than the rotary 
that the range is greater, for the same range of power factore, 
on account of the higher reactance of the motor. The rotary, 
however, has a great advantage when two ranges of direct- 
current voltage are required for lighting and traction, In this 
case tappings may be provided on the transformer, one set for 
lighting and one for traction, so that unity power factor may be 
obtained at the mean voltage of either range. This can also be 
accomplished in the case of the motor converter by providing 
tappings on the stator winding, but it is by no means such a 
practical proposition as providing tappings on the transformer. 
Without tappings, the motor converter gives unity power factor 
at the mean voltage of the total range. It does not seem fair 
in this comparison to introduce the induction regulator, since it 
must be remembered that, although its use extends the per 
missible voltage range, it also introduces considerable complica 
tions by adding a piece of apparatus which requires artificiat 
cooling and additional regulating gear. 

(5) Perfect Balancing in the Case of Three-wire Systems. 
The rotary has a slight advantage, in that the out of balance 
current has to be carried through brushes and slip rings in the 
case of the motor converter. 

(6) Small Peripheral Speed. 
operate at the same peripheral speeds as rotaries. 

(7) Safe Operation Without Highly Trained Staff.—I 
that the operation of a rotary is as simple as that of a motor 
converter, and the design of the two types can be made equally 
simple. The weak point by Mr. Withrich is 
eliminated by building motor converters with two bearings only, 
so that the leads do not have to pass through a hollow shaft. 


Large modern motor converters 


agree 


mentioned 


Motor converters up to 2500 kilowatts have been constructed 
in this way quite satisfactorily. This method has the further 
advantage of reducing the overall length of the set. The fact 
that the position of the transformer can be chosen independently 
is not such an advantage as would appear at first sight, in that 
the transformer must be placed as close as possible to the rotary 
in order to save in the length of the heavy current leads. 

As I stated before, it is my opinion that, generally speaking, 
the rotary holds a slight advantage, but many engineers may 
hold the contrary opinion. Apart from general opinions, it is 
only by attaching appropriate weights to the various claims in 
each specific case that a correct decision can be made. Each 
case must be judged on its merits. 

The price of the motor converter is not disproportionate, 
being practically identical with that of the rotary and trans 
former, so that it is quite reasonable that engineers who have 
had satisfactory service in the past with motor converters should 
different to obtain a 


install a machine 


doubtful advantage. 


hesitate to type of 


There seems to be encouraging the present 


fad ” for motor converters, since manufacturers who have built 


no question of 


satisfactory 50-cycle rotaries for many years are now building 
both types of machine. RonT. G. JAKEMAN 


Birmingham, November 10th. 








GERMANY’S LOCOMOTIVE INDUSTRY. 


AccorDING to an extract from the Deutsche Bergwerks 
Zeitung, of October 29th, forwarded to the Department of 
Overseas Trade by the Commercial Secretary at Cologne 
(Mr. C. J. Kavanagh), several locomotive works are pro 
posing to suspend the manufacture of locomotives alto- 
gether, or at least to introduce great restrictions, owing 
to the pressure of the tremendous capital shortage, and, 
in particular, in view of the increasing sale stagnation. 
It is stated that Rheinmetall intends to close down its 
locomotive and carriage works as soon as present orders 
have been executed. Krupps are also said to be consider- 
ing a restriction of their locomotive work. Although 
Linke-Hofmann-Lauchhammer have received a consider- 
able export order for locomotives, here, too, a considerable 
reduction of hands is being proposed. There is no prospect 
of matters improving in the near future. Export business 
also holds out little prospect. The State Railways have at 
present 5000 locomotives at their disposal, which are nov 
being used, and, although a good percentage of this 
material may be discarded as working uneconomically or 
out of date for normal traffic, yet a considerable quantity 
of modern engines would still remain. 








H.R.H. tHe Duke or York has kindly consented to 
honour the Institution of Mechanical Engineers, of which he 
is an honorary life member, by attending the annual dinner 
of the Institution, at the Connaught Rooms, on Thursday, 
December 10th. 





One great advantage of the motor converter is its superior 
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Marine Wireless Apparatus. 


Dvurine the course of an interesting address delivered 
hefore the Wireless Section of the Institution of Electrical 
Engineers, on Wednesday, November 4th, the new chair- 
man, Major B. Binyon, of the Radio Communication Com- 
pany, dealt with various improvements that have been 
made in wireiess apparatus for use at sea, and gave par- 


ticulars of an ingenious automatic call device and an 
improved direction finder. 
The maintenance of a continuous watch for signals 


eboard ship is important from the point of view of safety 
of life at sea, but as it necessitates the employment of 
three operators, the expense is prohibitive on the smaller 
class of vessel which conducts only a very limited amount 

















FIG. 1--AUTOMATIC CALL APPARATUS 


of wireless traffic. The introduction of a call device would 
result in considerable economy, and apparatus of that 
character has been in the course of development since 
1920. Attempts were at first made to construct apparatus 
capable of responding to the distress signal, S OS, and 
the ship's own call sign, but after a number of tests at sea 
and ashore it soon became apparent that any apparatus 
operating on the Morse code was too susceptible to inter- 
ference to be reliable from the point of view of safety of 
life at sea. During 1923 and 1924 the Admiralty conducted 
a series of tests with calling appliances submitted by the 
Post Office, the Marconi Company and the Radio Com- 
munication Company, with a view to ascertaining the 
most satisfactory form of signal and apparatus, and full 
details of these trials were recently published in a White 
Paper entitled “‘ Report by the Admiralty on Tests of 
Automatic Wireless Calling Devices.” The results of 
these trials demonstrated that the long dash call gave too 
many false calls and that the most suitable form of signal 
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FIG. 2—DETAILS OF AUTOMATIC CALL APPARATUS 


consisted of aseries of dashes of four seconds each, separated 
bv an interval of one second, and that it should be possible 
to develop apparatus to register 90 per cent. effective 
ealls. 

A description of one of the call devices used in these 
tests was given by Major Binyon, and an illustration of 
the apparatus is shown in Fig. 1. The telephone terminals 
of the ship’s receiver are connected to a note amplifier, 
and the amplified current is then rectified a second time 
and passed to a sensitive relay of the moving coil type. 
The tongue of this relay, therefore, follows all incoming 
signals whether Morse or the special signal it is desired 
to receive and select. The timing element of the selector 
consists of a very simple form of electric motor, the arma- 
ture comprising an iron bar without any windings. The 
speed is controlled by a governor of the gramophone type, 
and the motor drives a magnetic clutch at a speed of two 
revolutions per minute through reduction gearing. When 
the magnetic clutch closes, it drives an extension shaft 
on which the selecting cam mechanism is mounted, and 
if the signal be of the correct type the clutch is held closed 


selector mechanism breaks the clutch circuit and the cam 
shaft is instantly reset to the zero position by means of 
a spring. Fig. 2 shows the selector mechanism, which is 
necessarily of a somewhat complex nature. 

All the selector cam contacts are cut on a single circular 
dise, but for purposes of simplicity they are shown as 
straight strips, and it must be imagined that on the com- 
mencement of operations they all advance upwards and 
together, and open or close contact with the contact points 
EFGHandJ. It will be seen that the alarm bell contact 
is the last of the series, and it can only operate if the entire 
cam mechanism advances to the end of the series of opera- 
tions. The bell only rings if the signal conforms to the 
correct timing as shown on the time scale. 

On the commencement of the first dash the tongue of the 
sensitive relay moves over to mark (contact M) and current 
| from the battery excites the clutch relay coil C R through 
| the contacts G and F. The relay C R then closes A and 
B, the latter completing the magnetic clutch circuit, and all 
the cams commence to advance. After three seconds the 
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FIG. 3—CURVES SHOWING ELECTROMOTIVE 


contact E closes. This, it will be observed, is in parallel 
with the mark contact M of the sensitive relay, so that 
if during the period whilst E is closed a space in the signal 
occurs, as it should do, between the fourth and fifth 
seconds, the circuit of the relay C R will not be opened. 
Contacts A and B, therefore, remain closed, the latter 
exciting the clutch and the cams continue to advance. 

It is necessary to ensure, however, that a space has 
occurred during the period when the contact E is closed, 
for the apparatus must not be capable of responding to a 
continuous dash. This is accomplished by means of the 
space test cam, the contact G and the space relay 8S R. 
If the tongue of the sensitive relay has touched the 
space contact 8S even momentarily in the period 3-6 seconds 
during which time contact E is closed—as it should do 
with the correct signal—then the space relay S R closes 
contacts Cand D. As the contact C is in parallel with the 
tongue and space contacts of the sensitive relay, a 
momentary closing of the former causes the space relay 
to remain closed. Before the end of the sixth second; 




















cams have started to advance. The contact F, it wij) 
be noted, is in parallel with the contact A, wi ich 
as explained, opens if there is anything wrong with th, 
signal. The relay C K can only be re-excited for the pur. 
poses of restarting operations if the contact F is closed 
and this cannot occur until the entire cam 
has returned to zero. 

In cutting the cams a certain amount of latitude is intro. 
duced to allow for slight inaccuracies in sending, and 
although this tends to increase the chances of false call, 
an average of only one false call in 500 was registered jn, 
the Admiralty trials. The fact that the shortest space 
suffices and that spaces up to three seconds may be made 
tends to minimise the liability of failure from interferone, 
by jambing signals and atmospherics. 
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Direction Frnpine. 
Turning to direction finding, Major Binyon said that 
the modern tendency in the mercantile marine is to adopt 
small multi-turn loops, either fixed or revolving, in ave 
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FORCES INDUCED IN FRAME AERIAL COILS 


of the larger single-wire triangular loops formerly employed. 
It is obviously possible to secure small loops in a more 
rigid manner, and as they need not be disturbed when 
handling cargo, errors due to any deformation of the 
aerial system are avoided. In the Robinson system two 
coils are used fixed rigidly at right angles to one another 
and revolved about a vertical axis. One coil, called the 
‘main coil,” has a smaller number of turns than the 
second coil, usually called the “ auxiliary coil.” The 
coils are connected in series, and by means of a switch 
the sense of the auxiliary coil in relation to the main coil 
can be reversed. By revolving the whole system, points 
may be obtained where on operating the reversing switch 
signals are found to be of equal strength in either position 
of the switch. Two such points, 180 deg. apart, are sharp 
and well defined, and indicate the correct bearing, but 
there are also two points 90 deg. to the correct bearing, 
where a balance can be obtained though less well defined 
In unskilled hands, therefore, this 90 deg. ambiguity may 
be a source of danger unless a preliminary observation be 

















therefore, the space relay should have become set 
closed if a space has occurred and this must now be checked. 
This is done by the space test cam which, after the sixth 
second, opens the contact G. This contact G is in parallel 
with the contact D of the space relay 8 R, and if D is closed, 
as it should, then the opening of G makes no difference, 
but if D is not closed, that is to say, if a space has not 
occurred in the signal—then the opening of contact G breaks 
the excitation of the relay CR. A and B then open, the 
clutch is demagnetised and all cams reset to zero position by 
the action of aspring. After testing, if a space has occurred 
in the manner described, it is necessary to reset the space 
relay S R so as to be ready to carry out its space testing 
functions during the eighth to eleventh second, and this 
is accomplished by means of the reset cam, which opens 
the contact H, thus de-energising the relay 8 R, and con- 
tacts C and D then open to normal position. This cycle 
of operations is then repeated for the second and third 
dashes until the alarm bell contact is ultimately closed. 

If an incorrect or badly timed signal is received, it is 
important that the whole mechanism should reset in- 
stantly to zero, and it must not be capable of-being re- 
started at any intermediate position, as might occur ii the 
mark contact of the sensitive relay were closed while the 
apparatus was resetting. This is prevented by means of 





until a final cam operates a contact which rings an alarm 
bell. If, however, the signal_be incorrectly timed the 


the start cam, which opens the contact F as soon as the 
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FIG. 4—CURVES REPRESENTING SIGNAL STRENGTH 


made on one coil only, and a special switch is usually 
provided to cut out the auxiliary coil for this purpo- 
The reason for this ambiguity will be seen by studying the 
E.M.F. induced in the coils by the incoming signal and 
the angle between the plane of the main coil and the 
direction of the signal. This is shown at (a) in Fig. 3 for 
the main coil and in (»), Fig. 3, for the auxiliary coil. The 
scale of E.M.F. is purely arbitrary, but as the auxiliary 
coil has a greater number of area turns, the E.M.I 
amplitude has been shown greater. The two coils are 
connected in series through a reversing switch, and if it 
be supposed that in the right-hand position of the switch 
the FE.M.F. in the auxiliary coil assists that in the main 
coil, the dotted curve M + A (c), Fig. 3 will represent the 
resultant E.M.F. from the algebraic sum of the E.M.F. of 
the two coils. 
Suppose, now, that the switch is moved to the left, the 
auxiliary coil will now oppose the main coil and tlic 
resultant E.M.F. can be represented by turning the cur 
for the auxiliary coil upside down, as shown at (7), 
Fig. 3. If it be assumed that the strength of signal is 
roughly proportional to the numerical value of the E.M.}., 
| two new curves can be drawn, as in Fig. 4, showing the 
strength of signal with the reversing switch to left or right. 
The points of balance are those where the curves intersect 0| 
0 deg., 90 deg., 180 deg. and 270 deg. The correct balance, 
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that obtained when the plane of the main coil is in 
the direction of the distant station, is at 0 deg. or 180 deg., 
the orrect balance-—90 deg. out—being at 90 deg. and 
0 deg. It can be seen from the slope of the curves that 
harp balance will be obtained at 0 deg. and 180 deg. and 


an ill-defined balance when 90 deg. out. To obviate this 
ambiguity, a preliminary observation is usually made on 
the win coil only, the system being rotated until the 


The auxiliary coil is then brought into 
d the accurate balance obtained. A new device has, 
been designed to obviate the necessity for any 
In this arrangement, the revers 
; tech and operating hand wheel are mechanically 
The hand rigidly 
ted to the spindle carrying the coils, but drives the 


rl are loudest. 


however, 
pore inary observation. 

onnected wheel is no longer 
through a coupling permitting a certam amount of 
This backlash in no way 
flects accuracy of bearings since the indicator dial and 
The relative 
motion of the hand wheel and shaft is utilised to operate 


acklash—say 1 deg. of are. 


ire rigidly fixed om the same shaft 
versing switeh 
If the leads to the switch are connected in the correct 
the device will operate in the following way 
ti vnel from the distant station is heard on the phones, 
ul e hand wheel moved to and fro to the extent of the 
bra sh, and this operates the reversing switch. Gener- 
The operator 
| to turn the hand wheel in the direction giving the 
signal, and to continue turning it in that direction, 
After he has turned a few 
. he again moves the hand wheel to and fro, and 
vy the relative signal strength. 


he two positions give unequal signals. 


wning the whole system 


He again rotates the 
in the direction corresponding to the weaker signal, 
The “ correct ”’ 
bearing is now indicated by the point on the dial. The 

understood by referring again to 
that at the bevinning of the 


| after «a few attempts gets a balance 


for this will be 


Fig { Suppose operation 


| way similar to that just described, namely, by correlating 


the movement of the galvanometer pointer with the move- 
ment of the operating hand wheel. The galvanometer is 
preferably placed so that its pointer when on zero lies 
on a line passing through the centre of the coil spindle 
and points outwards. It the galvanometer is connected 
up in the right sense, the “ 90 deg. out’ bearing can be 
avoided by the following method :—The hand wheel is 
turned in such a direction that if the galvanometer pointer 
were connected mechanically to the direction finding coils, 
this direction of rotation would bring the pointer towards 
zero, that is to say, if the pointer were to the left of zero, 
the hand wheel would be turned to the right. 

The great advantage of the visual indicator method is 
the speed with which reall; bearings may be 
taken and that little or no previous practice is necessary. 
In the case of a man who has never worked a direction 
set before, the galvanometer method will give an accuracy 
compared with plus or minus 2 deg. 


accurate 


of plus or minus } dev.. 
or 3 deg. by the aural method. 

By replacing the galvanometer by a sensitive relay of 
the moving coil type. interesting developments are possible 
The relay may be made to light one of two lamps, say, red 
or green, showing whether the coil system is to be turned 
to port or starboard. In aircraft, employing fixed coils, 
an indicator of this character should prove of value in 
the direction of enabling the pilot to “ home ” on a ground 
station by watching two lamps on his dashboard. If the 
relay be made to operate a reversible motor or a magnetic 
clutch mechanism with a reversing gear, the direction 
finding coils can be made to turn automatically in the 
direction of the correct bearing, and assuming that the 
connections of the driving mechanixm have been correctly 
arranged, the coils will always move automatically away 
from the “* It may be argued that 
any system dependent on « visual indicator, whether hand 
little practi« al applie a- 


*) dey. out bearing 


operation or automatic, can have 


band type and is air operated and controlled by a foot 
lever on the driver’s platform. 

The first hoisting brake is arranged on the high-speed 
shaft coupling the two hoisting motors, and as soon as the 
controller is moved from the off position, the movement of 
the brake solenoid opens an air valve and compressed 
air releases the brake by overcoming the tension in the 
springs which are holding the brake in the “‘ on ”’ position. 
By this arrangement, in the event of failure of current or 
air pressure, the brake is immediately applied. To ensure 
that the clutch will engage and thus render the brake 
operative in the event of a failure of the current or air 
supply, the hoisting clutch is applied by weight and r 
leased by air. The engagement of the clutch is effected 
by the downward movement of a heavy weight connected 
by levers to a rod which passes through the axis of th« 
hoisting drum shaft, and is coupled to the end of a bell 
erank lever, which is connected by means of a radial link 
to a second bell-crank lever, which tightens or slackens 
the band of the clutch. This arrangement will be under- 
stood from Figs. 7 and 8, which show the hoisting drum 
with races, spur wheel and clutch in position, the spur 
wheel, drum and races all being composed of cast stec! 
A balance weight is bolted between the spokes of the spur 
wheel to compensate for the out-of-balance effect of the 
clutch mechanism. The steel clutch band is lined with 
“ Ferodo,”’ which is secured by bolts, so that it may easily 
be renewed. Mild steel palms are fitted to the ends of the 
band, one forming the anchorage, whilst the other serves 
for applying the tension. For adjusting the clutch, there 1s 
a turnbuckle which is to be seen in the upper part of 
Fig. 8. On the opposite side of the hoisting drum to the 
hoisting clutch is the main brake, which is of the steel 
band type, and is lined with “* Ferodo.” It is constructed 
on lines similar to those of the clutch and it is operated from 
a compressed air cylinder, which is controlled by a foot 
lever on the driver's platform. 





FIG. 5- HOISTING GEAR OF ELECTRICALLY-OPERATED EXCAVATOR 


! atyle between the coils and the transmitter be yviven 
by the pomt P. The ordinate at P cute the curves L and 
KR at P, and P, and P,P ix greater than P,P, or, in 

her words, the signal is weaker with the wheel turned 
the left In accordance with the rule, the system is 
rned more to the left, say, to Q. The balance is tested 
n, and the wheel is moved still more to the left, say, to 
‘“. Here S;, iswreater than S, and the signal is weaker with 
vheel to the right. The system is turned to the right, 
1 so on, until the correct balance is obtained at T. It 
be seen that each operation takes the system further 
ay from the 90 deg. out position, and so completely 
minates that position. 
\ny aural system depends to some extent on the personal 
ement, and in varving results may be 
tained. A system at present in the experimental stage 
has been devised to give a direct visual indication of the 
The method is based on the principle that when 
an alternating current with a small direct current super 
mposed on it is passed through a direct-current moving 
| galvanometer of sufficiently slow period, the galvano 
eter will show the value of the direct current, and more 
particularly when the alternating § current 
zero Value. The standard Robinson system is used, but 
reversing switch is replaced by a special motor-driven 
mmutator. This commutator has two functions 
|) to reverse the relative connections of the main and 
ixiliary coils, and (2) to reverse the rectified output from 
1e amplifier to the galvanometer in synchronisfn with the 


consey uence 
} 


balance. 


reaches 


th 


irst operation. 


If we suppose, first, that the commutator is at rest, and 
the coil system is in the position of balance, and that a 
gnal is being received, the galvanometer will show a 
leflection of, say, 10 deg. due to the rectified signal current 
'rom the amplifier. On turning the commutator through 
180 deg. the “‘ Robinson ” reversal is carried out, and the 
irrent through the galvanometer is also reversed. Since 
has been supposed that the coil was in the position of 
lance, the galvanometer will again read 10 deg. in the 
pposite direction. If the commutator is now run suffi- 
lently fast, the galvanometer will not be- able to follow 
the alternation of direction, and will stay at zero. If the 
il system is turned so that the balance is not obtained, 
the galvanometer will receive more current in one direc- 
tion than the other, and will be deflected from zero. It 
vill therefore be seen that if the coil system is rotated 
until the galvanometer pointer is at zero, the coil system 

inchic ating either thé ‘90 deg. out” 
har ing. 

The “90 deg. out’ 


correct or the 


} 


bearing can be eliminated in a 





tion on account of the erroneous bearmye which would 
result from interfering signals 

The accuracy of any direction-finding observations is 
affected by interference, but in the case of aural methods 
any interference is at once apparent to the operator. 
In the case, therefore, of any visual indicator or automatic 
system, it would also be necessary to provide an aural 
indicator which, in the case of a ship's installation, might 
take the form of a loud speaker, in order that the observer 
might know if any interference is present, and also for the 
purpose of identifying the transmitting station. It is 
believed, however, that when an efficient svstem of I.C.W. 
beacon station is introduced operating upon a wave length 
of 1000 m., troubles from interference will largely disappear, 
particularly as ranges in excess of 50 miles are not generally 
required, 
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THe machine, as we have already said, is provided with 
five motions—hoisting, travelling, derricking, racking 
and slewing. ‘The first three are carried out from the 
main or hoisting motors. The hoisting motion is trans- 
mitted through a weight-operated air-released friction 
band clutch, which grips a clutch race on the hoisting 
drum, whilst the travelling and derricking motions are 
transmitted through dog clutches, which are engaged 
when it is required to move forward or to alter the angle 
of the jib. The arrangement of the hoisting gears is shown 
in the illustrations Fig. 5 and 6. The two hoist motors 
are coupled in tandem by the high-speed shaft of a double 
helical reduction gear. One motor is fitted with a tlexible 
coupling and the other with a half flexible coupling, the 
outer half being built as a brake race which is spring-set 
and air-released. The air valve is solenoid-operated and is 
applied whenever the hoist controller is in the “ off” 
position or, independently, in the event of either the electric 
current or air supply failing. Two spur reductions com- 
plete the gearing to the hoisting drum, which is connected 
to the last spur wheel by the weight-operated air-released 
band-type friction clutch already mentioned. The main 
brake, which is on the opposite side of the drum, is of the 
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6—HOISTING MOTORS AND GEAR 


There are two brake cylinders—as shown im Fig. ¥— 
one for an air and hydraulic cylinder. A small move 
ment of the driver's foot lever opens the air valves. The 
air piston is directly connected to the hydraulic cylinder 
and the air and hydraulic valves are also interconnected, 
so that when the piston has moved an amount correspond 
ing to the extent to which the pedal has been depressed, 
it comes to rest, and is held in that position. This arrange 
ment—-which is shown in Fig. 9—enables the brakes to 
be applied easily and gradually, and to be held in any 
intermediate position between full on and full off that th 
driver may require, the leverage provided having been 
carefully proportioned to give effective control of the 
bucket. It might appear that, as the brake is applied by 
air, failure of the air supply would make it inoperative, 
but, as a matter of fact, the weight-operated hoisting 
clutch would engage, thus establishing the connection 
with the solenoid controlled brake on the motor shaft, 
and as this is spring-controlled and independent of power 
failures, it would take control of the load 

Air for operating the brakes and the hoisting clutch is 
derived from a motor-driven Broom and Wade D type, 
single-cylinder, water-cooled, air compressor, with a 6in, 
bore and a 7in. stroke, running at a speed of 420 revolu 
tions per minute. This compressor, which runs continu 
ously, is fitted with an underloading device which comes 
into action when the pressure exceeds a predetermined 
maximum value. As the driving motor cannot be started 
under load, a hand-unloading cock is fitted for connecting 
the valve chest to the atmosphere when starting up the 
compressor set. 

Besides the mechanical brakes, regenerative electrical 
braking is also utilised when lowering the bucket and when 
slewing, this system of braking being brought into use by 
the simple operation of the control lever. Assuming the 
hoisting control lever to be moved forward to hoist the 
bucket, on returning the lever to the neutral position thp 
motors stop, and the load is held by the mechanical brakes. 
To prevent the control lever being pulled through the 
“ off position from hoist to lower, or vice versd, a gate 
is provided, and to lower the bucket the lever is moved 
through the gate to the lower position, and the mechanical 
brake is released. The bucket then immediately begins 
to fall under the action of gravity, thus causing the motors 
to act as dynamos and to generate current, which is 
returned to the system. The lowering speed is entirely 
under the control of the driver, and can be reduced to 
standstill by further movement of the controller. The 
descent of the bucket is finally stopped by returning the 
lever to the “ off" position and by applying the foot 






































































































brake. The solenoid brake is, of course, applied auto- 
matically, and in the event of the motor speed exceeding 
a safe value when lowering, or in the event of the motors 
being inadvertently driven up to that speed with the drum 
clutch released, an overspeed switch operates, thus 
switching off the motors and applying the solenoid- 
operated brake. When the bucket has reached the 
maximum safe height, a limit switch fitted on the jib 
cuts the power off the motors and applies the solenoid- 
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control lever is then operated for hoisting. A separate 
motor—shown in Fig. 1l1—mounted at the front end of 
the revolving frame drives the slewing motion, and its 
position relative to the remainder of the machinery is 
shown in Fig. 4. The motor is fitted with a flexible 
coupling, to the outer end of which a brake race 
is attached. This brake is solenoid-operated, spring- 


set and air-released, and it is applied automatically 
off ’’ position. 


whenever the slewing controller is in the * 








FIG. 7--HOISTING DRUM 


operated brake. ‘The switch is operated by a slide which 
is pushed up by the bucket arm when the limit of travel 
s reached. The travelling and derricking motions are 
oth carried out by the hoist motors, and are under the 
ntrol of the hoist controller. To travel the navvy the 
hoist control lever is moved to the right, to disengage the 
hoisting drum clutch, and the travelling clutch is engaged 








FIG. 9-BRAKE CYLINDERS 


by means of a special lever, the control lever then being 
moved forward as when hoisting. 

The ‘travelling motion, which has been described, is 
driven off the spur wheel of the hoisting drum through a 
pinion and a pair of mitre wheels, which are to be seen in 
Fig. 2 axte. The construction of the derricking gear unit is 
shown in Fig 10. The rope drum is driven by worm gear- 





FIG. 10 DERRICKING MECHANISM 


ing from the shaft of the hoisting second motion; the 
jaw clutch, by means of which the worm shaft is connected 
to the hoisting shaft, being clearly shown. The other part 
of the clutch is fixed to the end of the hoisting shaft. 
The general arrangement of the gear is best seen in Fig. 4 
avte, where it will be observed that the drum has been set at 
an angle with respect to the horizontal in order to bring 
the axis at right angles to the direction of the de ricking 
rope. In order to derrick the jib, the hoist control lever is 
moved to the right, so as to disengage the hoisting drum 
clutch, and the derricking drum clutch is engaged. The 





FIG. 


The motor drives a vertical shaft through spur and bevel 
reduction gear, and a pinion fixed to the lower end of the 
vertical shaft gears with a circular rack fixed to the 
bottom frame of the machine. A slipping clutch on this 
gear protects the gear from overloading by improper 
operation. The rack and pinion of the slewing gear have 
moulded teeth, but the teeth of all the other gears are cut 
from the solid. The slewing control is somewhat similar 
to the hoisting control, and regenerative electric braking 
is used to bring the machine to rest, the control lever being 
moved through the ** off *’ position. Assuming the control 
lever to be in the extreme forward position and the machine 
to be rotating, then, if it is required to stop, the control 
lever is pulled sharply through the “ off ”’ position to the 
opposite extreme position, when the electrical braking 
effect then produced will bring the machine to rest in a 
minimum amount of time without unduly loading the 
motors and gears, and if the lever is held in the same 
position the superstructure will commence to rotate in the 
opposite direction. If it is required to remain stationary, 
the lever is then returned to the “ off ’’ position. 

The racking motion and gearing, which are illustrated in 
Fig. 12, are situated on the jib. The function of this part 





FIG. 11 SLEWING MOTOR 


of the machinery is to move the bucket inwards or out- 
wards as may be required, and this movement is effected 
by means of two spur pinions which gear with racks 
bolted to the two long arms to which the bucket is con- 
nected at the end. These spur wheels are driven by the 
racking motor through another spur reduction gear. 
The racking motor is fitted with a special combined flexible 
coupling and brake race. The brake is similar to that used 
for the slewing motor, and it is operated by the racking 
controller. As the racking duty consists largely of small 
jerky movements of the bucket arms, especially when 
digging. special care had to be taken by the British 
Thomson-Houston Company in the design of the electrical 
equipment to provide for the stalling of this motor and of 
the hoisting motor, when the bucket is driven hard into 
the face, as is bound to happen occasionally. It was also 
necessary to safeguard the mechanical gear against the 
stresses, that would otherwise be imposed by the inertia 
of the armature, by providing a slipping clutch which 
allows the motor to revolve a few turns and gradually to 
come to rest when the bucket is suddenly stopped in the 
face. When the control lever is. brought to the “ off” 
position, a solenoid-operated air brake, similar to that 
provided on the high-speed shaft of the hoisting gear, is 
mechanically applied, and this brake holds the bucket 
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arms in a fixed position whenever power is cut off the 
racking motor. This effects a saving in power as it is only 
necessary to supply current to the motor when it is actual}y 
required to make an adjustment of the position of the 
bucket arms. Limit switches are set to trip at the end of 
the travel of the bucket arms in either direction, and jy 
the event of either of these switches coming into operation 
power is cut off the motor and the solenoid brake is applied 
Power is then obtained to move the dipper arm in the 
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opposite direction by reversing the controller when th. 
limit switch re-sets itself. 

A separate trip motor is used to open the bucket d 
when it is desired to make the bucket discharge its contents 
The cable from the bucket latch is wound round a drun 
fitted to the motor shaft, and normally the motor exerts 
just sufficient torque to take up the slack in the cal 
and to keep it taut during the digging and slewing opera 
tions. When it is required to open the bucket door, how 
ever, a push button is operated by a hand grip on the hoist 
controller and the motor is enabled to exert full torqu 
for a sufficiently long period to enable it to trip the bur t 











FIG. 12--EXCAVATOR JIB 


bolt, provision being made im the electrical equipment 
prevent full torque being exerted longer than is necessary 
in the event of the push button being held in too long. 

As will be gathered from the general views of the 
machine, a steel framework erected on the revolving fram« 
supports a corrugated iron roof, which completely covers 
the machinery. Under the corrugated roof is a flat 
wooden ceiling, and there is a large air space between the 
two. The sides are also completely closed in with tongued 
and grooved boards, with doors and windows which give 
the driver an uninterrupted view of all operations. All 
the operating levers are situated at the front of the revol\ 
ing frame on the left-hand side and the driver can reach 
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any of them without leaving his seat. A side elevation and 
» plan of the bucket are given in Fig. 13. All the ropes 
have six strands, each composed of thirty-seven wires, 
of improved plough steel. 


ELECTRICAL EQUIPMENT. . 


lhe whole of the electrical equipment on the excavator 
was supplied by the British Thomson-Houston Company, 
of Rugby. A modified form of the Ward-Leonard voltage 
control system is used, and the 50-cycle three-phase 
alternating current, at a pressure of 6600 volts, is converted 
into direct current by a five-unit synchronous motor 
generator set-—see Fig. 14-—mounted on the navvy. Three 
direct-current generators belonging to the motor generator 
set, each supply current to one of the three motors for the 
hoisting, slewing and racking motions, and the speed of 
these motors is adjusted by varying the field strength of 











FIG. 13-—-ELEVATION AND PLANIOF BUCKET 


the appropriate generator by means of a controller in the 
tield circuit, so as to obtain a variable voltage at the motor 
terminals. The combined motor and generator charac 
teristic closely resembles that of asteam engine, and in the 
event of the bucket striking an obstruction so as to give 
rise to an increased demand on the yenerator, spec ial 
windings on the latter cause the voltave to drop and to 
lumit the current to a definite value, even if the motor be 
brought to a standstill. At the same time, however, the 


maximum torque ts produced, so as to maintain the 
bucket in the face As power 
eliminated, the 


economy in power consumption and brake tread wear has 


losses in resistances are 
svstem is economical Considerable 
been made possible by the use of regenerative braking, 
which enables power to be returned to the system when 
lowering the bucket to the dump or hopper and when 
stopping the slewing motion Over the widest 
the control is said to be exceptionally smooth, and 


range of 
duty, 
it is impossible, the makers claim, for the driver to LIM prose 








FIG. 14 -MOTOR 


harmful overloads on the eyuipment by careless handling, 
ind power factor correction can be obtained by means of 
the synchronous motor. Power is obtained from two 
plugging stations connected to the 6600-volt system. In 
each case there is a triple-pole oil-immersed weatherproof 
ironclad isolating switch, with a heavy triple-pole brass 
plug connected to the trailing cable, which is a patented 
three-core rubber-insulated flexible cab-tire sheathed and 
“armoured cable. On the underframe of the navvy there 

a cable drum which carries an enclosed collector, from 
which the current is conveyed by armoured cable to three 
large-diameter collector rings, arranged concentrically 
around the centre post of the navvy. To facilitate erection 
and replacement, these rings are made up in sections, and 
are supported by bus-bar type insulators, composed of a 
special compound, having high insulating and mechanical 
strength. Current is collected from these rings by means 
ot duplicated metallic composition brushes, amply rated. 
\ triple core armoured cable is used for the connection 
to the main switch cubicle, which is mounted on a plat- 
form in front of the motor generator set, and can be seen 
in the illustrations. This ironclad cubicle, with locked 
doors, contains in its various compartments all the high- 
tension and exciter switchgear, together with an auto- 





transformer for starting the synchronous motor of the 
motor generator set. A small power transformer pro- 
vides the low-tension supply to the compressor and trip 
motors, and a single-phase transformer is provided for 
supplying the lighting circuits. The main four-pole 
double-throw oil switch is fitted with overload and no-volt 
trips, and is operated from the outside of the cubicle by 
means of two interlocked handles. By operating one of 
these handles the switch is thrown to the starting position, 
and in that position it connects the motor windings to the 
starting tapping of the auto-transformers. When the 
motor generator set has run up to speed, the first handle is 
tripped and the second is closed, thereby placing the 
switch in the running position when the motor windings 
are connected directly to the 6600-volt supply. 

A mechanical interlock between the two handles makes 
it impossible to operate the switch in the incorrect sequence. 
The main switch also-connects the auxiliary transformers 
to the 6600-volt lines, but these transformers are inde- 
pendently protected by a separate overload relay. The 
cubicle also contains the high-tension isolating switches, 
and on the front panel above the operating handles of the 
oil switch there is a set of alternating-current instruments. 
Another section of the same cubicle contains the usual 
exciter switchgear, instruments and rheostats, and three 
double-pole isolators are provided to isolate the control 
and field circuits of the three navvy motions. With the 
aid of these isolators any one motion can be made inopera- 
tive, whilst the others still remain im use. The controllers, 
contactor panel, and other control apparatus can be made 
** dead” for the purpose of adjustment or repair without 
shutting down the motor generator set. To admit of easy 
operation of the switches and to allow of the withdrawal 
of the transformer oil switch, &c., when necessary for 
inspection and repair, the cubicle platform is extended on 

The transformers can be drawn on their own 
of the cubicle on to a small trolley which 
facilitates bandling outside. Special attention has been 
paid to the earthing of all the equipment. The cubicle is 
bonded by means of copper strip to the navvy structure, 
which in turn is connected by means of copper strip to an 
earthing brush on the cable trailing drum. This brush 
makes contact with a ring connected to the earth core of 
for the earthing of which provision is 
Each of the three sections 


three sides. 
rollers out 


the trailing cable, 
made at the plugging stations. 
of the motor mounted on its own 
bed-plate, which is flanged for bolting by fitting bolts 
to the next sections. On one side of the synchronous 
motor are fixed the slewing and racking 
and on the other side are the hoisting generator and 
the exciter. Each of these three 
vided with an adjustable thrust 

pounding of the bearings attributable to the inertia of the 
The bearings of these 


generator set 18 


generators 


sections is pro- 
collar to prevent 
armatures when slewing the navvy. 
five machines and of the driving motors are ring lubricated 
and arranged so that the machine will run satisfactorily 
with the navvy standing on an incline of 1 to 10. By 
over-exciting the synchronous motor it can be made to 
run with a leading power factor and to correct the line 
drop, and it is designed to run continuously under these 
conditions. Each of the generators has differential series 
windings, which, in conjunction with two shunt windings, 
produce a bending very 
suddenly down to zero after full load has been obtained. 
Combined with the motor characteristic this produces an 
ideal digging conditions, for high speeds are obtained at 


voltage characteristic curve 


light load and a limited maximum torque when the motor 
is stalled. 

Besides protecting the structure, and electrical 
equipment from excessive stresses, the system renders the 


gears, 


operation of the navvy extremely simple, as when the 
control levers are thrown to the full-on position the various 
motors accelerate in the fastest possible manner without 
risk of overloading them The driver is relieved of the 
responsibility of starting the motors step by step, and he 
can therefore give his whole attention to the manipulation 




















GENERATOR SET 


of the bucket. No matter how rapidly the controller is 
moved, the acceleration of the motors is perfectly smooth 
and cannot exceed the maximum acceleration that is 
permissible. The simple operation of the navvy is attribut 
able to the inherent characteristics of the generators and 
does not depend upon relays or other external devices. 

At the same time the protection is equally effective for 
braking purposes as it is for starting, and the deceleration, 
while the slewing motor is sending power into the system, 
is entirely controlled by the characteristic of the machine. 
The same applies when lowering the bucket by regenera- 
tively braking the motors, but in this case the speed of 
lowering must be adjusted by varying the position of the 
control lever. When lowering in this manner the two hoist 
motors are connected in parallel and operated as generators, 
and their operation is stabilised by cross connecting their 
series fields. Overload protection against electrical 
faults is provided in the direct-current circuits between 
the generators and motors and also in the main supply 
to the synchronous motor. Circuit breakers of the con- 
tactor type, together with the overload relays and certain 
control contactors are housed in an ironclad cabinet which 
is shown on the left of Fig. 6. Under ordinary conditions 
these overload relays do not operate, for, as explained 


above, working overloads are prevented by the charac- 
tesistics of the electrical equipment. The controllers, 
which only handle field and control circuit currents at a 
pressure of 110 volts, are of the light master controller 
type, but they are designed to withstand the frequent 
operation which this class of service entails. They are 
enclosed in weatherproof cast iron boxes with cast iron 
covers, and the cap plate is designed to admit of the easy 
withdrawal of the cylinder when required. All the seg- 
ments and finger tips are renewable. The three controllers 
which can be seen on the right of Fig. 5 are operated by a 
rack and pinion connected by rods and bell cranks to three 
levers at the driver's platform. The provision of three 
levers ensures the same kind of operation as that usual 
on a steam navvy, and one man can handle the navvy with 
a minimum amount of fatigue. Three direct-current 
ammeters and three voltmeters are mounted on a flexibly 
suspended panel at the side of the driver and indicate the 
direct current and pressure in the main direct-current 
circuits of the three motions. All the switchgear and 
control gear is of the ironclad variety, so that no live parts 
are exposed. Cables are run on racks in ducts and in the 
structure of the navvy 80 as to give maximum accessibility 
and protection. 

For night work there is a complete lighting installation, 
which includes two 500-watt floodlight projectors for illu 
minating the working face, pendant reflectors inside the 
housing and water-tight bulkhead fittings on the jib and 
under the underframe. Several water-tight ironclad plug 
switches are fixed in convenient positions for supplying 
water-tight hand lamps. The lighting is controlled from 
an ironclad switch and distribution box to be seen over the 
controllers in Fig. 5. 

The inspecting engineer in this country was Mr. H. D. 
Wilkinson, of 56, Victoria-street 


ALCOHOL FROM BEET. 


rue economic future of the British Empire is largely 
dependent on efficient and cheap means of 


says a pamphlet just issued by the British Power Alcohol 


transport, 
Association, ** and for this reason it is of the greatest im.- 
portance not only from the industrial but also from the 
strategic point of view that the supply of at least a portion 
of its motor fuel should be obtainable from home and 
Empire sources.” The pamphlet goes on to say that, 
at the present time, the cultivation of sugar beet is rapidly 
increasing for sugar purposes. It is being grown mostly in 
the place of mangolds and turnips. 
would require fully 10,000 acres under beet in any one 


A modern sugar factory 


year within an economic radius, so that on a four-course 
rotation a factory should be situated in a district where 
at least 40,000 acres of suitable land are available within 
reach. 

There are many parts of England where beet could be 
yrown profitably, but not in sufficient quantities to support 
a sugar factory, and, seeing that a distillery can be worked 
profitably with 2250 to 2500 tons of beet per season, it 
is obvious that the installation of distilleries would provide 
a market for sugar beet in many districts where they would 
not conflict with sugar factories, and where otherwise 
farmers would have no inducement to grow this useful 
and profitable crop with the advantage of being within 
cartage distance of the distillery and able to return with 
a load of pulp. 

Unlike beet sugar factories, 
throughout the vear, and as soon as the beet season > 


the distilleries would work 
such as surplus potatoes 
damaged grain and molasses, cassava or other Empire 
products. This fact is of the greatest Importance becaun« 
it means the reduction of overhead charges and lower 
It also provides opportunities for research 


over turn to other products, 


production cost 
and for experimenting with other raw materials with a 
view to reducing the cost of manufacture and so laying 
the foundations of a great alcohol industry, not only in 
England but in other parts of the Empire For these 
reasons support to the industry in its early stages is of 
the highest possible Imperial importance. 

In November, 1924, the Minister of Agriculture re« eived 
a deputation representing agricultural, motor, and indus 
trial interests, which asked for a subsidy as was done for 
beet sugar. Subsequently it was that, for 
financial reasons, the Government might limit the proposed 
subsidy to the production of, say, 3,000,000 gallons ot 
power alcohol per annum for the first three years of th« 
subsidy period, and that six months before the expiry of 
the three vears a committee of experts should be appointed 
to examine the results of the working of those beet di 
tilleries then established before committing itself to extend 
the subsidy to further distilleries. 

The British Power Alcohol Association is convinced 
that the possibility of the self-maintenance of the di 
tilleries at the end of the subsidy period has been reason 
considers that it now rests with 


suggested 


ibly established, and 
the Government to take the very modest step demanded 
which may lead to the establishment of a great industry 
and with it the much needed extension of cultivation of 
arable land in Great Britain. 








A VERY Important pronouncement was made by Su 
Henry Maybury at a recent meeting of the Livery 
Committee of the Stationers’ Company. He remarked 
that both tramways and railways had the obligation cast 
upon them of conveying workmen at unremuneratite 
fares, but the omnibuses were under no such penalty. 
The tubes were built in pre-war days, when the cost was 
75 per cent. less than to-day. Despite that they were not 
successful financially. They carried large numbers of 
people during the rush hours, but were unattractive in 
the slack hours. For the last nine months of the present 
year on three of the most important tube railways there 
had been a decrease of passenger receipts of £122,000, and 
a decrease in passengers of 6,000,000. In the same period 
there was an increase in motor omnibus receipts of upwards 
of £400,000, with an increase of nearly 100,000,009 





passengers. 
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An Asphalt Mixing Plant. 


iv is rather remarkable, in view of the extensive road 
making programmes which have been carried out in this 
country within the past year or so, and also considering 
the fact that our roads are now acclaimed as the best 
constructed in the world, that British road contractors 
have been largely dependent on foreign-made plant in 
carrying out their work. The situation has, however. been 
appreciated by several of our manufacturing engineers, 
ind there are now available plants for the preparation of 
road-making materials of purely British construction. 

The plant which we illustrate by the half-tone engrav 
ings on page 529 and the line drawings herewith, made by 
Davey, Paxman and Co., of Colchester, is what is commonly 
known as an asphalt drying and mixing plant, but the 
name is not really quite precise, as it is not generally 
asphalt that is dealt with, but a mixture of bitumen and 
convenient aggregate. There have, of course, been several 
types of plant for this purpose in service in this country 
for some time past, but they have been principally of 
American origin. The Paxman plant is, however, essen 
tially British in design and manufacture, while it has the 
merit of being what is often described as an “ engineering 
as distinct from some machines 
are rather flimsy in their construction, 
The two essential functions which have to be performed 
an “ asphalt ”’ plant are the drying of the agyregate, 
to drive off any moisture which it may have accumulated 
in storage in the open, and the incorporation of the aggre 
uate with the bitumen necessary to bind it together and 
make a waterproof material. The relative proportions of 
the several ingredients naturally vary with the require- 
ments. Thus the lower layers of a road surface contain 
a larger proportion of stone, while the “ carpet ” or wear- 
ing surface is little more than sand and bitumen. Inter- 
mediary there is the * binder,’ which comprises a mixture 
of stone, sand, bitumen ani a “* filler,”’ which is generally 
Portland cement. 

lhe rate at which stone can be dried is naturally greater 
than that for sand, but it is, nevertheless, generally found 
most convenient to dry them together in approximately 
the proportions required for the road surface. The ingre- 
dients are then exactly proportioned, mixed together and 
laid while still hot from the drying operation. 

Although some successful experiments have been made 
on the laying of bituminous. macadam cold, it is generally 
considered preferable to lay it hot, and as a consequence 
the radius which can be served by a mixing plant is depen- 


dent on the distance to which the material can be trans- 


job,” 


bey 







made abroad that 


order approximately 14 tons, and it can be set to work 
within a day of arriving on the site. The process of erec 


tion will be described later ; and it will, perhaps, be best 
tirst to describe the essential parts of the plant. 

The dryer is the most important item, and in the Pax- 
man plant it takes the form of a double concentric drum, 
Lift. long. 


about 4ft. 6in. in diameter by One of these 


actually carried right over the top of the inner drum and 
falls on the opposite side, which, naturally, greatly jn. 
creases the drying capacity as compared with a drum in 
which the material merely rolls about in the bottom, 


The drying is also facilitated by the contraflow syste: of 
feeding. That is to say, the stone is fed into the in: 
drum, through the shoot D—Fig. 2 —and after 


working 




















FIG. 1 DRYING DRUM OF 


drums is shown very plainly im the half-tone engraving 
Fig. 1—while its construction illustrated in the line 
drawing—Fig. 2. The two drums are made boiler 
plate, about jin. thick, and are braced together by straps 
as shown in Fig. 1—with a clear annular space between 
the two shells. 
Unlike some plants, in which the drying drun is set on an 


Is 


ot 


A | Elevators for Cold Aggregate 

8 \Boot Stays for Do [Adjustable)_ 
LC | Boot for De. a } 

o Hopper & Shoot far Feeding Drum 

E | Rotary Oryingd Heating Drum _ 

F | Cascaders rs 











—_— 
om partment; 














4 
] 
1 
= : | 
t Aggregate ] 










oa 


6G \|furnace Des 

as «. 
Fire 
A 








a 
ace 1 
4 





A 
/ 
K | Sirocco Induced Di 7 








Cyclone Dust 
M | Hot Material 








Elevator 





4 
wpporting Plant | 





ASPHALT MIXING PLANT 


its way to the other end of this drum falls mto the annular 
space and returns to the outlet. At the same time the hot 
furnace gases go into the drum, where the stone emery: 
and are discharged at the inlet. The drum is mounted 
rollers at each end. roller= have double-: 
Skefko ball bearinus. The whole of the bearings about 
machine, with one small exception, are, in fact, of this t 


and these 
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ported before it becomes too cold. This distance is 
generally put at about 10 miles, and when it has been 
exceeded the plant must, obviously, be moved to a new 
site. It is thus necessary that the mixer should be reason- | 
ably portable; but, in view of the rough conditions of 
road-contracting work, the machinery must, at the same 
time, be of a robust nature. It appears to us that Davey, 
Paxman and Co. have been very successful in combining 
these two characteristics, as the plant weighs in running 























FIG. 2—ARRANGEMENT OF DAVEY, PAXMAN ASPHALT MIXING PLANT 


incline, the drum in the case under review is set horizontally 
—an arrangement which has the advantage that end thrust 
is eliminated. In order to feed the stone along, the dryer 
is fitted, inside, with a series of small castings. These cast- 
ings are riveted on to longitudinal bars, which can be 
readily bolted in place, and are of such a form that they 
** cascade ’’ the material over in the drum and, at the 
same time, plough it forward to the outlet. This action is 
so thorough that some of the stone in the annular space is 




















and a large amount of power is consequently saved 1 
driving the machine. 

It has been mentioned that the horizontal arrangement 
or the drying cylinder obviates end thrust on its bearings. 
but it is, of course, necessary to fix the axial position of the 
drum in its casing, and for that purpose there are two ball 
bearing rollers on opposite sides of the carrying flange 
at the inlet end. The housings of these rollers, together 
with those which carry the weight of the drum are mounted 
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on slides, and can be adjusted into position by means of 
screws. The power for rotating the drum is provided by 
gearing keyed to one of the carrying rollers at one end, 
and it is noteworthy that although the dryer weighs 
nearly 3 tons, it can be revolved, through the gearing, 
comfortably by hand. 

With the exception of the extreme ends, the drying 
drum is enclosed by a steel casing lined with fire-brick, 
and, below, there is the furnace, which is, of course, also 
brick-lined. These linings are built up, just clear of the 
steel casing, so as to provide an intervening air space, and 
are held in place by clips riveted-on to the casing. We 
felt some anxiety as to the ability of the brickwork to 
withstand the rough usage meted out to most contractor's 
plant, and consequently made some inquiries in that 


as a“ filler ’’ in the final mixing, although Portland cement 
is generally preferred for the purpose. 

The dried aggregate is raised by means of the hot elevator 
—marked M in Fig. 2—to the top of the piant, and is 
delivered into a rotary screen P running transversely 
across the machine. This.screen separates the stone from 
the sand and delivers the two, individually, to separate 
hoppers. There is also a fixed screen over the stone hopper 
to prevent the access of any large lumps of material 
which might damage the mixer. 

Directly below the hoppers, marked Q in Fig. 2, there 
is a’ weighing bin S, which is balanced by means of a steel- 
yard, and the outlets from the hoppers to the bin are con- 
trolled by hand-operated doors R. The steelyard is of a 
peculiar form, and is provided with a series of stops, so 








FIG. 9- COMPLETE PLANT FOR 


direction. Once user of these plants assured us that he had 
experienced no troubles through loose brickwork ; while 
we were shown a casing that had been accidentally dropped 
from a crane, through a sling slipping, and there was not a 
brick out of place. 

Working in conjunction with the dryer there are two 
‘cold ” elevators, one on either side of the plant, which 
are used to raise the sand and aggregate up to the inlet 
level. These elevators are of the simple chain-and-bucket 
type, as can be seen in several of the half-tone engravings, 
and have smooth driving wheels, instead of sprockets, 
while the idlers run on ball bearings. The smooth driving 
wheels provide ample grip for normal service, and also 
act as a slipping, safety device in the event of the elevatcr 


being overloaded. Another elevator—see Fig. 2-—is 
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MIXING BITUMINOUS MACADAM 


that the balance weight can be set quickly, and without 
much consideration, as to the weight of the ingredients. 
The weighing bin is commanded by the outlets from 
both aggregate hoppers, and it is consequently a 
simple matter to weigh out the necessary quantities of the 
stone and sand, and then to discharge them into the mixer 
T below. The melted bitumen is brought up to the same 


place by means described later, the filler is added by hand | 


its amount does not justify mechanical handling 
and the whole batch is mixed together by the rotary arms 
‘of the mixer. The mixer does not require any description, 
as its construction is so obvious in the drawing, but it is 
noteworthy that it is responsible for the greater part of 
the power consumption of the whole plant. Thus the 
process of mixing requires some 10 horse-power, while 
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FIG. 10--GENERAL ARRANGEMENT OF AIR-LIFT FOR RAISING MELTED BITUMEN 


used to take the dried aggregate from the delivery end of 
the drum up to the storage bins above the mixer All 
three of these elevators are of the same pattern, but the 
two “cold” sets have the alternate buckets omitted, as their 
combined output has, of course, to be taken away by the 
one “ hot’ elevator. The capacity of the several elevators 
is in excess of the demands of the mixer when running at 
full output, and the actual rate of delivery of the materials 
is regulated by the men feeding them to the two cold 
elevators. It will be noticed that the elevator for the hot 
materials is boxed in, to conserve heat as far as is possible. 
The draught necessary for keeping the fire going and for 
drawing the products of combustion through the drying 
drum is provided by means of a fan connected with the 
outlet end of the central drum, as shown at K in Fig. 2. 
This fan is, by the way, the only instance throughout the 
plant in which plain journals instead of ball bearings are | 
adopted, and these bearings are provided with a simple | 
form of water cooling. The gases discharged by the fan 
are led into a cyclone dust extractor, which can be plainly 
seen in some of the engravings, to prevent any fine dust, 
that may be carried by the aggregate, from being blown 
about the plant. This dust is collected on the ground 
below the cyclone, and is, we believe, sometimes used 


the whole plant can be run with 17 horse-power. 

The business of melting the bitumen, ready for addition 
to the aggregate is common to all types of this class of 
plant, and one of our illustrations shows a set of three 
bitumen “ boilers *’ in service in Australia, in conjunction 
with a Paxman mixing plant. The method of conveying 
the melted bitumen to the mixer is, however, open to 
several alternatives. In some cases it is hoisted up, by 
block and tackle, in buckets; in others it is pumped, but 
what appears to be the most satisfactory arrangement is 
an “air lift.” 

The general arrangement of such an air lift is represented 
in Fig. 10, which shows a small Westinghouse air com- 
pressor mounted on the side of the portable engine used 
for driving the plant in general. On the ground, near to the 
bitumen boilers, there is a steam-jacketed cylinder of such 
@ capacity that it will hold ample bitumen for a batch of 
mixture. This container is connected with the boilers 
by means of 3in. piping and cocks, which are all steam 
jacketed. The method of jacketing the cocks can be readily 
followed in Fig. 11, and the steam necessary for heating 
purposes is provided by the exhaust from the air com- 
pressor. A simple system of interconnected cocks is used 
to connect the container with the bitumen boiler and to 


| atmosphere, and with the pressure air, so that the bitumen 
which has gravitated into the container may be forced 

up to a measuring skip over the mixing machine. The 
| tall stand pipe shown in Fig. 10 is, of course, provided to 
; allow the air in the container to be exhausted to atmo 
sphere, in proparation for the next cycle of operations, 
without any loss of bitumen. It is noteworthy in connec 
tion with these Paxman air lifts that all the parts are 
substantially made, well jacketed and easy of access for 
cleaning. In Fig. 10 the apparatus is shown with connec 
tions for two bitumen boilers. 

We have already referred to the importance of making 
plant of this nature reasonably portable, and Messrs. 
Paxman have devised a process by means of which it can 
be got to work as expeditiously as possible. 

One of the first considerations is that the plant must be 
at such a height that the mixed material will gravitate 
into a lorry run beneath the mixer, which means that the 
main framing must be 7ft., or so, above ground level. It 
is obvious that such a bulky plant could not be conveyed 
to the site of operations at such a height, and it is con 
sequently necessary to raise it when it arrives. 

The dryer and mixer, with the furnace and elevators, &c.. 
removed, make a convenient load for a lorry, and the unit 
is brought to the site in that form, with the smaller parts 
toaded up separately. A set of four tripods is then erected 
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FIG. 11--STEAM-JACKETED BITUMEN COCK 


round the machine for lifting it off the lorry. These tripods 
| aro well illustrated in Figs. 7 and 8, from which it will be seen 
| that they comprise tubular legs with a worm gear at the 
| top for operating the nut of a long square-threaded screw. 
| The lower end of the screw is attached to the framing of 
| the plant, and a man at each of the lifting gears can easily 
raise the whole machine. When the requisite height has 
| been attained, the lorry is drawn out and another wagon 
| carrying the furnace is run under the main framing. A 
| set of long bolts is used to pull the furnace up into place, 
| and the smaller parts are put in position with the assistance 
of a little jib crane mounted over the mixer. 

The lifting tripods are obviously too valuable to be used 
as permanent supports for the plant, as they can be used 
for another lifting job elsewhere, while they are not 
entirely rigid. For this reason a set of simple A frames is 
| slipped in place when the plant is up to the proper height 
| and the weight is transferred to them, so that the lifting 
tackle may be released. 

The capacity of these plants is about 10 tons an hour 
when mixing “ carpet’’ material, or 15 tons an hour for 
binder, and they will give an average output over the whole 
day of 12 tons an hour when mixing jin. road metal. The 
power required is about 17 horse-power, and the total fuel 
consumption for drying the aggregate, for melting the 
bitumen and for driving the machinery is, we are informed, 

| from 0.5 ewt. to 0.6 ewt. of coke per ton of mixture when 
the raw aggregate contains from 6 to 7 per cent. of mois- 
ture. This fuel consumption includes that necessary for 
keeping the bitumen boilers hot during the night, when 
the mixer is out of commission. 











CONFERENCE ON SOLID SMOKELESS FUEL. 


A CONFERENCE on “ Solid Smokeless Fuei *’ will be held 
in the Mappin Hall, The University, St. George’s-square, 
Sheffield, on Friday, November 20th, under the chairman- 
ship of Sir Arthur Duckham, K.C.B. It has been arranged 
under the joint auspices of the Society of Chemical In- 
dustry, Chemical Engineering Group and Yorkshire 
Section; the Institution of Chemical Engineers; the 
Institution of Gas Engineers; the Midland Institute of 
Mining Engineers, and is a continuance of the joint meeting 
of the Chemical Engineering Group and the Institution of 
Chemical Engineers, which was held in the University, 
Leeds, on Thursday, July 16th last. The papers read in 
Leeds will be further discussed, together with the ‘‘ Coke *’ 
papers, as specified below. The morning session will last 
from 10 a.m. to 12 noon, and it will be followed by a 
demonstration of coke-burning apparatus from 12 noon 
to 3 p.m. The afternoon session will continue from 3 p.m. 
to 5.30 p.m. 

The papers read in Leeds on July 16th, 1925, were as 
follows :— 

(a) “*‘ Smokeless Fuel: The Present Position and Future 
Possibilities,” by Dr. C. H. Lander, Director of Fuel 
Research under the Department of Scientific and Industrial 
Research, and Dr. Margaret Fishenden, of the West- 
minster Technical Institute. 

(6b) “‘ Solid Smokeless Fuels: Their Production, Pro- 
perties and Use,” by Edgar C. Evans, of the National 
Federation of Iron and Steel Manufacturers. 

(c) “ A Study of the Tars and Oils Obtained from Coal,” 





by F. 8. Sinnatt, Assistant Director of the Fuel Research 
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Board, and J. G. King, Chief Chemist to the Fuél Research 
Station. 

In addition to further discussion of the Leeds papers, 
the three winning papers in the Coke Competition recently 
organised by the Gas Journal, will be discussed, the authors 
and others who contributed papers to the competition, 
being expected to attend the 
(d) ** Coke Pro- 


as well as the assessors 


meeting. The winning papers were : 


duction,”’ by the Research Section of the Woodall-Duck- 
ham Companies, London; (e) “Coke Preparation,’ by 
Falconer M. Birks; and (f) ‘Coke Utilisation,” by 
F. H. Arms. 

[he papers marked (a), (4), (d), (e) and (f)—above 


It is intended to 
complete the discussion, if necessary, and proceed to the 
further consideration of paper (c) at a later meeting pro- 
visionally fixed for Friday, February 19th, 1926, in 
Manchester. 


will be discusscd as far as time permits. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Corre sponde nt.) 
Improving Prospects. 


Iv is held in iron and steel and engineering circles 
the Midlands and Staffordshire that there are prospects 


of a larger consumption of raw and finished materials 
n the near future, and the market tone is accordingly 
more buoyant. There is the best ground for believing 


that the recent improvement in business, which has been 
has origin in fundamental and 
not in short-lived market phenomena. True, orders still 
come in irregularly, but it would appear that recent calls 
upon producers’ restricted output have been such as to 
make substantial inroads into stocks 
inquiry for pig iron, superior brands of finished iron and 
forstructural steel, but the transactions which have actually 
esulted have not so far materially altered the market 
Consumers generally are still buying sparingly, 


naintained, its factors 


There is an increased 


position 
though some of the orders given are, comparatively speak - 
. on @ little larger basis, and quite a few are for forward 





Improved Demand for Staffordshire Iron. 


The Staffordshire finished iron trade is slightly 
In- 
from 


better, with ean improved demand for marked bars 
but 


houses in the common bar 


quiries also increase in volume, competition 


Lencashire branch has caused 
some cutting of prices. Up to now bar iron has had little 
wrt in invigoration of the market The manu- 
facturers of best grades have even now not enough work 
n hand to keep them fully employed, while Crown and 
ymmon bars are generally in slow The position in 
the Black Country slightly improves owing to activity at 
the rolling stock works, and better demands by Birming- 
ham forgers for a variety of hardware, cycle and motor 
requirements, while strip mills are getting better support 
again from the tube makers. Prices of Crown and common 
indeterminate. Staffordshire mills are not sub- 
mitting to underselling by but 
no formal declaration of a new price basis has been made 
There is nominally a rather substantial difference— 10s. 
in the quotations, for Crown and nut and bolt iron, of 
Staffordshire Lancashire Many local un- 
however, are prepared to sell Crown 
bars at the Lancashire figure of £11 10s., and common 
bars at £10 10s. A few orders are being placed with local 
mills by the nut and bolt trade, but this is a temporary 
expedient to tide them over the dislocations to which 
mportations from the Continent are now subject owing to 
the industrial dispute in Belgium. Belgian No. 3 iron 
mntinues to be quoted £6 11s. per ton delivered in the 
Black Country 


Pig Iron Values. 


The recent improved call for pig iron has consider- 
ably reduced blast-furnace stocks, and some little strin- 
gency has now made itself felt. Demand has not attained 
such gravity as to make consumers very anxious as to 

upplies, but they realise that a new position is opening 
up. With the initiative passing again into the hands of 
the producers higher prices are being demanded. Furnace- 
men are naturally impatient to recoup themselves for 
the losses they have sustained. Though coke prices have 
heen stabilised for the time being in the Midlands, it is 
certain the cokeries will take the earliest opportunity of 
exacting better terms, for they, too, can plead that hard 
necessity has brought their scale down below the economic 
level. Up to the present the stiffening of pig iron prices 
has gone no further. There is no such market tension as 
would assist sellers to insist upon further advances. Much 
will depend upon the pressure of demand between now 
and Christmas, as the balance of unsold output over the 
next two months is comparatively slender. Sales made 
over January do not amount to much, though producers 
are not averse from forward contracting at current rates 
so far as can be gathered, their first object being to play 
for safety. Buyers are decidedly more confident in arrang- 
ing contracts, and more forward orders have been placed 
than for along time past. Midland pig irons are probably 
firmer than those of most other districts, mainly because 
of the strict limitation in make. Derbyshire No. 3 foundry 
makes from £3 5s. to £3 6s., and forge from £3 Is. to £3 2s. 
Northamptonshire brands command £3 2s. and £2 16s. 
for foundry and forge grades respectively. There is a 
likelihood of supplies being increased in the near future. 
This, and the fluctuating uncertainty of the export market, 
are factors to which consumers look to counteract strin- 
gency. Blast-furnacemen have this week had to contend 
with a slight increase in coke values, furnace coke being 
about Is. higher than a short time ago. 


The Steel Trade War. 


The fight for constructional steel business be- 
comes daily keener and more wild, and has developed into 
quite @ war, which must entail the defeat of many steel 
works and the driving of them, at least temporarily, from 


the re 


sale 


Dars are 


Lancashire competitors, 


and houses. 


associated houses, 





the market. Two or three Northern steel works restarting 
have brought fresh competitors into the field, all keen for 
tonnage to maintain continuous operations. Prices are 
ruthlessly “‘ cut’’ and “ re-cut.’’ The big organisations 
are engaged in such a fierce struggle that it bodes ill for 
manufacturers of more limited resources. Angles and 
joists have fallen in value to £7 5s., tees to £8 5s., while 
ship, bridge and tank plates are offered as low as £8 5s., 
with boiler plates at £11. These prices are stated by steel 
makers in this district to be quite unremunerative and 
beyond their capacity to compete with. On ‘Change in 
Birmingham to-day-—Thursday—reports were in circula- 
tion of very low rates having been taken for steel plates 
and sections. The cuts reported to have been made were 
so severe that, if correct, they could relate only to very 
exceptional specifications. Mild steel billets are easy in 
value, a few firms accepting £6 5s., while others ask 
£6 7s. 6d. up to £6 15s. In the steel trade the output has 
expanded somewhat, but work continues chiefly of a 
miscellaneous character, with an absence of the big ton- 
nages for shipbuilding, rails, &c., required to keep the 
most powerful plants in operation. Shipbuilding orders 
are particularly scarce, and the railways are not contract 
ing for rails just now Demands for miscellaneous con- 
structional material leave little ground for complaint, 
and in this respect the railways are useful customers, 
having taken in hand important station reconstruction, 
with some ~bridge building, especially in connection with 
vaiious track-widening schemes. All the steel-using in- 
dustries are better customers. Midland constructional 
engineers are getting more inquiries, but there are wide- 
spread complaints of keen price cutting, and this district 
is at a disadvantage in competition with the coast on all 
foreign undertakings. The further depreciation of the 
frane has brought still lower quotations from the Con- 
tinent. Joists are offered at £5 or £4 19s. ; steel bars at 
£5 5s., substantially undersell native bars, but are 
chiefly competitive in overseas markets, many Birming- 
ham merchants utilising them for direct shipment from 
Antwerp. French billets are not offered quite as plenti- 
fully, mainly because the works find it more convenient 
and profitable to roll the steel into sheet bars. Keen 
competition from the Continent is prevalent in wire rods 
and cold rolled steel. 


Progress in Galvanised Sheets. 


The galvanised sheet trade easily maintains its 
recent increase to £16 12s. 6d., and on forward contracts 
many firms require £16 15s. The bulk of the new business 
is for delivery next year; but it is possible to buy for 
December shipment. Black sheets are also in good demand. 
In the tin-plate trade a little hesitancy has developed 
owing to franc fluctuations and the varying prices of tin. 
But a lot of business has been booked on the basis of £1 
per ton, and, in some cases, the contracts run over the 
first six months of next year. Most of the usual overseas 
buyers are in the market. Tin-plate makers, like the 
makers of generally want a small premium for 
forward delivery. 


sheets, 


Steel Scrap. 
The steel scrap market is rather stronger, with 
better prices both for Birmingham and South Wales 


delivery 


Black Country Chain Trade. 


The chain making industry of the Black Country 
depends for its success, to a very large extent, upon the 
export trade, and an unsatisfactory state of affairs in this 
direction is revealed in a statement by Mr. C. H. Stitch 
—general secretary of the Chainmakers’ and the Strikers’ 
Association—to the members of his union. He points 
out that the exports of chains and anchors to all countries 
for the first nine months of 1925 was 11,478 tons, as com- 
pared with 12,273 tons in the same period of 1924, a de- 
crease of 797 tons. He also refers to the question of the 
use of foreign iron, which is more difficult to weld than the 
average English iron, and has caused a great deal of dis- 
content in the trade. This subject of foreign iron and 
other matters are to be discussed by the men’s executive 
and the employers in the near future. 


Cannock Chase Miners’ Wages. 


The wages of miners in the Cannock Chase coal- 
field for November remain the same as for several months 
past, the minimum rates prevailing. Stallmen receive a 
minimum of 9s. 8d. The rate for stallmen last November 
was 10s. 4d. per shift, and for the corresponding period 
of 1923, 9s. 8d. Trade has slackened again within the 
past fortnight, but there is less unemployment in the 
Cannock area than for some time past. 


Unemployment. 


The total number unemployed in the Midlands 
now stands at 126,820, there having been a consistent 
improvement of late. The present figure compares with 
128,302 given in the last return, and 128,883 for the week 
preceding. The present aggregate is made up of 95,550 
men, 1945 boys, 5 To the total 





26,814 women, 2511 girls. 
the Birmingham area contributes 22,710; Coventry, 1750; 
Bilston, 2458 ; Cradley Heath, 3875 ; Derby, 1554 ; Dudley, 
3305; Leamington and Warwick, 376; Leicester, 4899 ; 
Northampton, 1797; Nottingham, 7757; Oldbury, 1082; 
Peterborough, 312; Redditch, 1126; Smethwick, 2850; 
Stoke-on-Trent area, 13,285; Stourbridge and Brierley 
Hill, 3196; Tipton, 1817; Walsall, 3912; Wednesbury, 
2484; West Bromwich, 2575; Wolverhampton, 4011; 
Worcester, 1579. 











LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
General Conditions. 
THERE is no very definite change this week in the 
iron and metal markets, although there is a vague belief 
that some slight improvement is taking place all round. 





The difficulties in the way of the development of British 
trade do not, however, appear to have diminished to any 
extent, and the only good reason for expecting a better 
time is to be found in the revival of American trade 
activity. Fifty years ago, whenever American trade 
revived the British iron and steel trades were influenced 
immediately, and a ‘‘ boom ”’ in America meant a “* boom ”’ 
in iron here; but it scarcely follows that the same result 
is inevitable in these times. Nevertheless, it is possible 
that the return to world prosperity will start in the United 
States, and it may be admitted that the prospect of a 
revival in industrial affairs is more favourable for next 
spring than it was for the autumn which is now coming to 
an end. 


Metals. 


The markets here for the non-ferrous metals 
have been fairly steady, and as for copper it is generally 
assumed that prices are not likely to go any lower. 
There has, in fact, been some improvement in refined ingot 
copper, more particularly in electrolytic, and consumers 
are more inclined to secure some stock. The engineering 
industry here is not in a condition which would justify 
any large buying of copper, but there has been some slight 
improvement in the prospects, and one does not think 
that there is much to be gained now by postponing any 
necessary purchases. On this side of the Atlantic, the 
position of copper certainly does not improve. Stocks are 
larger and the German demand is seriously handicapped 
by the shortage of capital. Probably there will be no 
improvement in Europe during the remainder of the year, 
but the feeling in the market is strengthened by the 
good demand in America for copper, and this shows no 
sign of abating. One almost inevitable result of the war 
will be that the United States will take up a much bigger 
share of the work of the world, and it is this development 
which is leading to an increase in the American consump 
tion of copper. The advance in copper prices may be 
expected so soon as Europe is in a position to buy and to 
consume normal quantities. Meantime, the market is 
sustained by the domestic demand in America. The 
prices for copper sheets, rods, tubes, &c., have not been 
changed for some time, and, of course, there has been 
nothing in the market movements to change them ; 
but seeing that the manufacturers have reduced their 
profits—some even to the vanishing point—it might be 
thought a graceful concession if copper and brass manu 
facturers had a little pity upon their customers. In the 
market for tin there is still a good deal of uncertainty, 
and prices have been wobbling of late, but the statistical 
position remains good and many people here believe that 
a further rise is probable. Lead and spelter were rather 
easier for a time, but both these metals remain at a fairly 
high price, and the market does not seem to think that 
any serious collapse is close at hand 


Pig Iron. 


The markets here for foundry iron remain steady, 
but there is no further advance in prices It is, however, 
some satisfaction that the advance of October is being 
maintained, and that there is no longer any sign of cutting 
prices in order to obtain fresh business. That the buying 
of pig iron has subsided to a certain extent may be ad- 
mitted, but at the same time the order books of the active 
blast-furnaces are fairly well filled, and any slackening 
of the rate of buying will not be felt for some time. It is 
not yet clear whether there is, behind the recent buying 
movement, any distinct increase in the rate of consump- 
tion; but one may probably assume that there is some 
increase even if it does not yet amount to very much. The 
usual price quoted here for No. 3 Derbyshire iron delivered 
to a station in the district is 73s. 6d. per ton, with one or 
two sellers asking 74s. It may therefore be reckoned that 
Derbyshire iron is fully 2s. per ton better than it was at the 
beginning of October, and consumers as well as makers 
and merchants seem agreed that the early October price 
is the lowest which will be seen this year. It seems also 
to be expected that there is a much better chance for a 
spring revival in the iron trade than has been the case for 
several years. One reason for this optimism is the un 
doubted fact that the American iron and steel industry is 
showing signs of revival. America, of course, is likely to 
recover from the recent world cataclysm before any of the 
other industrial nations; but it does not follow that an 
** American boom’ will have the effect on British iron 
and steel that it used to have half a century ago. Scotch 
pig iron is still fairly easy here, and the restarting of four 
of the idle Scotch furnaces will provide more of this class 
of iron, although it is believed that these furnaces are being 
blown in with the idea of a larger export trade. Basic 
iron remains very weak, and some remarkably low prices, 
down to about 66s. in Manchester, have been heard of 


Steel. 


There is no particular news yet in the steel 
market. Some people think that it is recovering a little, 
but very low prices are still reported. The nominal price 
for joists and angles remains at £7 5s., and that for plates 
at £8 5s. per ton, but these prices are cut to a great extent. 
One advantage arising from these low prices is that there 
is not the same opportunity for the competition of foreign 
steel in our markets, although the prices here are not yet 
low enough to enable Great Britain to secure a full share 
of foreign orders. 


Scrap. 

Dealers in the market for scrap iron and steel 
are still in a depressed frame of mind, and do not find much 
business about. Scrap melting steel is in very poor demand 
and the value here seems uncertain ; but 67s. 6d. per ton 
at a Lancashire station is probably the extreme value. 
It is said that there is a slightly better feeling amongst 
South Wales buyers, but that market is too far off for 
Lancashire, unless the carriage rates are reduced. Heavy 
wrought scrap is steady at 65s. to 67s. 6d. per ton, and for 
cast scrap there is a moderate demand at 70s. to 72s. 6d. 
per ton. 


Manchester Association of Engineers. 


A goodly number of members of the Manchester 
Association of Engineers put in an appearance at the 
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works of Mirrlees, Bickerton and Day, Lid., on Wednesday 
last. The directors of this firm had invited the Association 
to inspect the works and particularly to view the large 
reversing two-cycle Diesel engine which has recently 
been erected. This engine has four vertical cylinders, each 
capable of giving 250 brake horse-power, the total shaft 
horse power at 200 revolutions per minute being therefore 
1000. The engine was shown under power and running 
against the brake in the forward direction, and the mem- 
bers were impressed by its quietness and sweet running 
as well as by the facility with which it could be controlled 
and reversed. Another somewhat unusual engine which 
was seen under test was a five-cylinder four-cycle engine 
of 250 brake horse-power: It was observed that the 
works are comparatively well off for orders. At the con- 
clusion of the visit Mr. Onions, the president of the Asso- 
ciation, proposed a vote of thanks to the firm for permitting 
the members to view the works, to which Mr. Charles Day 
replied. 


A New Turbine-driven Spinning Mill. 


At Royton, in Lancashire, there is being built a 
new spinning mill called the Elk, the machinery in which 
is to be operated by a Parsons geared turbine and rope 
drive. The turbine is of 2600 horse-power, but some of the 
energy is to be utilised to drive two adjacent mills elec- 
trically. The turbine will be of the pure reaction type with 
high and low-pressure cylinders arranged side by side and 
driving a low-speed gear wheel by means of separate 
pinions, one on each side. The turbine will also drive 
direct the electric generator which is to supply the current 
to drive the other two mills. The speed of the turbine 
will be 5000 revolutions per minute and that of the low- 
speed gear wheel 300 revolutions per minute. The working 
pressure of the steam will be 250 lb. per square inch and 
the total temperature 650 deg. (244 deg. initial superheat). 
With a barometric pressure of 30in. the exhaust vacuum 
will be 28.2in. Although the turbine is designed to give 
@ Maximum continuous output of 2600 brake horse-power, 
the most economical output of the plant is 2080 brake horse- 
power. Altogether the power plant possesses special 
interest on account of its large output for this purpose and 
also for the dual conditions to which it is to be applied. 


BARROW-IN-FURNESS. 
Hematite. 


The position of the hematite iron trade of this 
district is in no way changed this week, but the improve- 
ment already noted is maintained, and there are hopes 
of further extension before the end of the year. There 
are eleven furnaces in blast, as well as a small furnace on 
chareoal and special iron. The whole of the increased 
production is being disposed of, and the stores of iron in 
makers’ hands are steadily being reduced. Both Barrow 
and Workington steel makers are taking good supplies 
of iron and a steady, if quiet, trade is being done on general 
home account. Overseas trade is quiet, but small cargoes 
are being sent to the Continent. 


Iron Ore. 


For hematite iron ore the trade being done is 
nearly all on local account, outside demands being small. 
A small tonnage of ore has been shipped from Barrow 
to France. The demand for Spanish ores is quiet ; but 
regular supplies have been arranged for. 


Steel. 


In the steel trade the chief output at both Barrow 
and Workington is rails ; fish-plates are also being made, 
and hoops rolled at Barrow. The demand for rails is 
quiet, both on home and overseas account. Hoops are 
a good steady trade, largely on overseas account. The 
foundries at Barrow are fairly well employed. 


Shipbuilding and Engineering. 


There are no features to report in these trades. 
New shipbuilding orders are badly wanted at Barrow, 
but the demand for new tonnage is dull. 


Fuel. 


There is a steady, but quiet, demand for fuel. 








SHEFFIELD. 


(From our own Correspondent.) 


The Steel Outlook. 


THE condition of the heavy steel trade of this 
district continues very unsatisfactory, but future pros- 
pects are considered fairly good, and this opinion is con- 
firmed by one or two facts. There is a better demand for 
pig iron, and the production of open-hearth steel shows a 
tendency to increase. Another pleasing feature is the 
strengthening of the scrap market. During the past week 
two large consumers increased their offers for basic scrap 
by 5s. per ton, and transactions have taken place at 
62s. 6d., as compared with 57s. 6d., which had been the 
recent price. Holders of stocks of scrap are now asking 
for still more than the higher figure, which shows that they 
are anticipating a stronger demand and a larger output of 
basic steel. The better feeling with regard to the future 
is supported by the revival which is being felt in other 
iron and steel centres, and in engineering, and which, it 
is believed, will reach Sheffield eventually. 





The State of Trade. 


So far as the actual trade position at the present 
time is concerned, little or no improvement can be re- 
ported. Owing to the severe depression in the shipbuild- 
ing industry, steel work from that source is on a most 
meagre scale ; in fact, it is doubtful whether the demand 
has ever been so small. The quantity of railway work on 
hand is considerable, but not by any means sufficient to 


companies’ requirements in axles, tires, springs and wagons 
are much below expectations. Very little work is coming 
forward from India, and the amount from South Africa 
and South America is but moderate. The tire mills are 
perhaps in the weakest position, and could well accom- 
modate twice as much work as they are receiving. The 
rolling mills, which have been able to tell a somewhat 
improved story during recent weeks, now report that the 
volume of work has declined. The bar iron trade is in a 
bad state, owing to intense foreign competition at low 
prices. Similar conditions prevail in wire rods, of which, 
as well as of finished wire, there has lately been an in- 
creased importation. An interesting point in connection 
with the development of the use of stainless steel is the 
fact that a Birmingham firm is now making pens of that 
material. 


Cutlery and Plate. 


The cutlery and plate trades are at the moment 
working fairly well, and probably to a larger extent on 
the whole than at any previous period of this year. The 
production of stainless steel table knives, however, 
although on a very large scale, is perhaps not up to the 
level of six months ago. A good number of orders have 
come in for the Christmas trade, and as a consequence the 
majority of the works are well employed. There are still 
many cases of slackness ; but, on the other hand, instances 
of overtime working are also fairly numerous. Speaking 
generally, the smaller makers are the busiest. They appear 
to have booked the greater part of the Christmas orders, 
and a number of medium-sized firms report that they are 
not getting much of the seasonal trade. Several of the 
firms engaged in the making of high-class pen and pocket 
knives have little to complain about. Trade is brisk with 
the ease, cabinet, and handle makers, while there is a 
better demand for Britannia metal ware than in previous 
seasons, and there is also an increasing inquiry for pewter 
ware. The demand for high-class silver and electro- 
plated hollow-ware is very moderate, and bears a poor 
relation to the capacity of the trade 


Tramcar Work for Sheffield. 


Sheffield City Council has just placed orders for 
the building and equipment of fifty double-deck tramears, 
at an aggregate price of £115,000. The cost per car is to 
be £2306, as compared with £2412 paid for a similar type 
last year. The great bulk of the work will be done in 
Sheffield. Craven’s Railway Carriage and Wagon Company, 
Ltd., of Darnall, is to supply the fifty double-deck top- 
covered vestibule tramear bodies, erected complete on 
trucks, for £1390 each; the fifty trucks complete, £214 
each; the “ Maley”’ electro-pneumatie air brake sets, 
including erection and fitting, £175 per car set. The 
Metropolitan-Vickers Company, Ltd., has secured the 
contract for the traction motors, 110 in number, at the 
price of £333 per pair, and this work will also be carried 
out in Sheffield. 


Housing Contracts. 


The Estates Committee has aecepted contracts 
for the erection of a further 166 houses on the Manor 
estate, at a total cost of £70,473. Newton, Chambers and 
Co., Ltd., of Thorneliffe, whose cast iron houses have 
attracted much attention, were among those who sent in 
tenders, but they were unsuccessful. Their prices varied 
from £78,850 to £83,830, according to the type of house 
required. The question of the erection of ** Atholl” steel 
houses in Sheffield is under the consideration of the Duke 
of Atholl, who paid an informal visit to the city last week 
end and inspected the various housing schemes. 


Water Extensions. 


The Sheffield Corporation Water Committee has 
accepted the tender of the Paterson Engineering Company, 
Ltd., of London, for the installation of pressure filters at 
Rivelin, in connection with the final instalment of the 
Derwent Valley water supply, for £17,300. It has placed 
with John E. Nadin and Sons, Ltd., the contract for laying 
a new main from Moonshine-lane to the Broomhill pump- 
ing station of the Dearne Valley Water Board for a sum 
amounting to approximately £22,589; and it has also 
accepted the tender of the Stanton Ironworks Company 
to supply 300 4in. and 100 7in. concrete-lined pipes for 
£664 12s. 10d. 


Sheffield Firm’s Purchase. 


The Bagnall Forge and Engineering Works 
at South Hylton, near Sunderland, has been purchased by 
George Slater, Ltd., iron and steel merchants, Sheffield. 
Most of the plant will be broken up for scrap, and dismant- 
ling has already begun. There is, however, a good deal 
of big machinery to be disposed of, as the products of 
the Bagnall works included shafting, &c., for ships. 


Doncaster’s Big Sewerage Scheme. 


An important scheme of sewage disposal, the 
full cost of which will be £340,000, is in progress at Don- 
easter. The first portion of it has just been completed, at 
an expenditure of £150,456, and was formally opened last 
week. The work so far carried out consists of a main inter- 
cepting sewer to the Holmes outfall, the Holmes outfall 
works, Sandall purification works, and Holmes pumping 
station. The intercepting sewer has a diameter varying 
from 18in. to 6ft. It runs through a large portion of the 
older district of Doncaster, and the excavation and other 
work in connection with it occupied two years. The 
Holmes pumping station is equipped with four automatic 
centrifugal pumps driven by 40 horse-power motors, 
each pump being capable of dealing with a dry-weather 
flow of 1,560,000 gallons. The sewage is pumped from 
Holmes to the purification works at Sandall, whence it is 
discharged by gravitation to the river Don. The con- 
tractors were Messrs. Adcaster, of Doncaster. At the 
opening ceremony, Alderman Carr, chairman ef the 
Sewage Committee of the Corporation, remarked that the 
work had been delayed on account of the war. It had 
been necessitated by the growth of the town, and it would 
be necessary shortly to carry out another part of the 


New Coke Ovens at Staveley. 


The Staveley Coal and Iron Company has fo, 
the past two years been erecting at its Devonshire Works. 
Staveley, a battery of seventy coke ovens of the regenera 
tive type, and half of the ovens are now in commission, 
and giving satisfactory results. They are the larges: 
machine-charged coke ovens in England. Their object js 
the production of blast-furnace coke. All the furnaces a 
Devonshire Works are at present in commission, althouy}; 
not at their full output. The whole of the new ovens wili 
be brought into use as soon as the improvement of tra: 
warrants that step. Waste heat from the flues is used iy 
heat the air for the ovens. One charging machine is use| 
for the whole of the ovens, and the coke is discharged by ay, 
up-to-date mechanical plant. The ovens have been con 
structed by the Staveley Company under the direction of 
Mr. S. Martin, the coke oven manager. All the machinery, 
with the exception of the exhausters, has been mac 
by Markham and Co., of the Broad Oaks Works, Chest: 
field. The Rateau turbo-exhausters have been mar 
factured by the Bryan Donkin Company, Chesterfield 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


More Pig Iron Sold to America. 


Tae feature of the Cleveland pig iron trade t} 
weék has been a renewal of buying on the part of American 
consumers. Additional parcels of special Cleveland foundr, 
iron have been sold for Transatlantic shipment, and, o! 
course, these transactions have created the keenest interes: 
in the trade, as indicating the possibility of still more bus 
ness in the same direction. ‘The continental demand for 
Cleveland iron is still very limited, but home industria! 
requirements are on an improving scale, and the outlook 
for the industry now seems good. The statistical situation 
is very heathy, stocks being low, and any sudden unex 
pected movement in the direction of a heavy increase i: 
demand would be difficult to cope with. Such an event 
however, seems hardly likely, and is certainly undesirab| 
as it would have a very disturbing influence at a time whe: 
gradual improvement seems assured. Confidence in thx 
future is reflected in the marked inclination of many con 
sumers to arrange for supplies over periods ahead, ani 
this strengthens the belief that quotations have at lengt! 
become stabilised. The general market quotation for 
No. 3 G.M.B. Cleveland pig iron is 66s., No. 1 being 68s 
No. 4 foundry 65s., and No. 4 forge 46s. 6d per ton. 


Hematite Pig Iron. 


There is a steady home and foreign demand for 
Fast Coast hematite pig iron, and those makers who hav: 
any iron at all for disposal quote 74s. 6d. per ton as a 
minimum figure for mixed numbers and 75s. for No. 1} 


Ironmaking Materials. 


The foreign ore trade is still extremely quiet. 
but with the freight market firm, best Rubio ore is stead, 
at 20s. per ton c¢.i.f. Coke prices are inclined to harden, 
and Durham producers quote from 19s. to 19s 6d. per ton 
for good medium furnace kinds, delivered at the works 


Manufactured Iron and Steel. 


Although there is still very keen price cutting 
to obtain business, and selling prices are at an unremunera 
tive level, it is, nevertheless, the fact that the steel works 
on the North-East Coast are becoming busier. In various 
directions there is a freer flow of specifications, and onl) 
the demand for shipbuilding material remains utter!) 
stagnant. The pressure of demand for galvanised corru 
gated sheets is almost phenomenal. All the mills are sold 
for months ahead, and prompt supplies are virtually un 
obtainable. Contracts are already being made as far ahead 
as the second quarter of 1926, and some firms will not look 
at business below £17 for 24 gauge. Other prices are 
unchanged. 


The Coal Trade. 


The prospects in the Northern coal trade to the 
end of the year are exceedingly bright. The orders ar 
of such an extent that fitters of every class of coal take a 
happy view of the position, and feel assured that th« 
demands, which are now up to maximum current produc 

tion, will be sustained, and look forward to the activity 
increasing to such an extent that many more idle pits will 
soon reopen. The restarting of three or four collieries 
during the past fortnight has had little effect upon the 
market, because of the increased inquiry from all direc 
tions. Merchants are daily receiving numerous inquiries 
from the Continent, and in response to offers receive 
counter-offers, which, while below local prices, are show 

ing some improvement in continental ideas as to the trend 
of prices. A feature this week has been the reception otf 
the ascertainment for Northumberland and Durham 
showing the economic position in the coal industry for the 
period July to September. The amount of money th« 
Government will have to pay under the subvention scheme 
because of the economic yield being so much below the 
minimum wages level is revealed by the ascertainment 

In Northumberland the figures show the percentage on 
basis rates to be 35.49, which leaves the Government to 
provide 64.51 in order to reach the county minimum of 
100 per cent. In Durham the figures reveal the basis to 
be 47.96 per cent., which leaves 62.4 per cent. to be found 
by the Government for the minimum of 110 per cent. The 
Northumberland steam coal trade is showing great activity 

At the moment supplies are equal to the demand, but the 
latter looks very much like expanding over the end of the 
year; indeed, some collieries are well sold for the next 
three months. There is a keen inquiry for gas coals, and 
the business resulting is on substantial lines, and values 
tend to improve. The demand for coking coals is excep- 
tionally good, and sellers quote firmly 14s. 6d. to 15s. per 
per ton. The market shows no change in the coke trade 








provide full employment for the plants. The British 





scheme, which would cost £125,000. 


position. There is a steady inquiry, but with stocks of 
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t grades oversold, actual new business is checked. 


Prices, however, rule firm. 


New Industries for the Tees. 


At the Middlesbrough mayoral installation on 
Monday the interesting announcement was made that two 
industries are to be introduced to Middlesbrough— 





me 

as different, so the Mayor stated, from the iron and steel 
trade as chalk from cheese—end that these big projects 
would have plant requiring a site of from 50 to 100 acres 


of land on the banks of the Tees. Mr. J. H. Amos, general 
nager of the Tees Conservancy Commission, subse 
ntly confirmed the announcement, but stated that the 


m 








q! : . 
negotiations had not yet reached such a stage as to justify 
mention of the names of the firms concerned. 
SCOTLAND. 
(From our own Correspondent.) 
Stoppage in Shale Oil Industry. 

Desrire all efforts on the part of the companies 
concerned to maintain employment at the shale oil mines, 
a stoppage has been declared. Some weeks ago it became 
publicly known that a crisis had been reached in this 
industry, and it seemed inevitable that certain of the 
mines would have to close down and employment offered 
at the remaining establishments only at lower wages 
Nevotiations were entered into, however, and Government 


accountants were appointed to investigate conditions in 
The report has been published, and shows the 
carrying on under conditions 
It has been stated that an offer on behalf of the Admiralty 
would make it possible to carry on operations on a full 


the trade 


impossibility of present 


ale, provided a reduction in wages was accepted by the 
Further, the directors state that even then it 
would be impossible to earn profits under present market 
conditions. It is proposed that in the event of the market 
altering in favour of the companies’ products sufficiently 
to allow of a profit being earned, the directors undertake 
to return any excess up to the amount of the proposed 
reduction in wages. ‘lhe proposed reduction was 10 per 
cent.. and it affected all workers other than those em 
ployed at the companies collieries. The workers were 
not prepared to accept any decrease in wages, and have 
now declared a strike through the representatives of the 
National Union of Shale Miners and Oil Workers. The 
companies have stated that should the works become 
silent, it is unlikely that a restart will be mad 
ditions make profit-earning possible 


vorkers 


antil con 


Steel and Iron. 


The general position in the steel trade remains 
uchanged. Buyers are not very much in evidence, and 
new business continues on a hand-to-mouth principle. 
Chis may be partly due to price fluctuations as well as the 
general state of trade Local prices in some instances 
are now on such a level that some classes of foreign ma‘erial 
are not so attractive, and home makers may feel the benefit 
Price cutting is still indulged in, 
but the effect is not always as desired, and rolling mills 
are frequently until sufficient orders to justify 
a restart are in hand. Prices are weak generally. Steel 
sheets of the lighter gauges continue to provide the excep- 
tion to the general lack of business. Ordinary and gal- 
vanised descriptions are both in good demand for ship- 
ment abroad, and makers’ order books are comfortably 
filled. Owing to a large extent to foreign competition the 
bar iron works remain short of tonnage, both in iron and 
re-rolled steel. Makers have poor inquiries, but no further 
reduction in prices is probable for the time being. The 
tate of the pig iron market is also unsatisfactory. Neither 
home nor export demands are extensive, and steadily 
falling prices have little effect on business, which is meagre 
in the extreme in comparison with the normal turnover. 


within a short time 


stopped 


Coal. 


The feature in the Scottish coal trade during 
the past week has been the inquiry for anthracite smalls 
and coke for shipment to America. A number of cargoes 
have been sold for shipment during this month, and gas 
coke is not now obtainable unless through second hands. 
lrade otherwise continues on usual lines, Lanarkshire 
splints are easier owing to a drop in demands from West 
Italy, while navigations and steams are barely firm, 
and ells about steady. The collieries in Fifeshire and the 
Lothians are well booked for practically all descriptions 
of fuel, and considerable activity is apparent at Methil 
and Leith. Washed nuts are firm in all districts, but 
especially so in the East of Scotland. Coastwise traffic 
has been more active, and the demand for bunker coal has 
mproved. Aggregate shipments amounted to 285,872 
ons, against 259,565 tons in the preceding week, and 
5 tons in the same week last year. The home market 
is quiet all round, but house coal is becoming more active 
is the season advances 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


ALTHOUGH last week exports to foreign destina- 
tions were disappointing, as the total was the lowest for 
two months, with the exception of the week ending 
October 2nd, there is a prospect of better conditions pre- 
vailing. The feeling generally is that some improvement 
is likely to be seen in steam coals, although it may be only 
very gradual. Buyers appear to recognise more clearly 
that the market has about touched bottom, so far as prices 
are concerned, and that if they have any commitments to 
execute, it is dangerous to delay covering them. The 





market is by no means free from weakness for spot ship- 
ment, owing to the scarcity of ready tonnage, which is 
being increased by the bad weather that has held up the 
arrival of steamers ; but there was a welcome extension in 
chartering operations during the latter part of last week, 
when on two successive days steamers were taken up by 
merchants capable of lifting approximately 100,000 tons 
of coal. There is still a good demand for prompt tonnage, 
and some exporters are experiencing great difficulty in 
securing their requirements. This is manifest from the 
advance which has taken place in outward rates. About 
a month or so ago the rate for Port Said and Alexandria 
was 8s. 6d., whereas now merchants are paying 12s. for 
those destinations, and may have to concede even more to 
get the tonnage they need to fulfil their commitments. 
Rates for the Mediterranean are generally better, mainly 
for the reason that homeward business is so scarce, while 
values for the American northern ports are fully main- 
tained, notwithstanding that the pressure of orders is not 
so heavy. Business is certainly quieter, so far as France 
and the near continental countries are concerned, but that 
is not surprising when the state of the foreign exchange in 
the case of France is considered. Shipments to South 
America promise to be very substantial, as a good deal of 
tonnage for that direction has already been chartered, 
while so far as the Algerian State Railways’ requirements 
of patent fuel are concerned, the reports so far to hand are 
that the bulk of the order of about 50,000 tons is coming to 
this district, notwithstanding the keen competition of 
continental firms 


Coal Audit for September. 


The secretary of the South Wales Coalowners’ 
Association has issued a statement in which he says that 
the report of the joint accountants of the proceeds, costs, 
&c., in the industry for this district for the three months 
ending last September shows that the industry continued 
worked at a loss. The proceeds amounted to 
£2,648,221, and wages borne by the owners came to 
£1,803,352, while the costs of production other than wages 
amounted to £986,558. The loss, therefore, was £141,689, 
which is equivalent to 10. 6d. per ton on the total output 
raised. As in August, so last month, the subvention was 
used entirely in the payment to the workmen of a wage in 
excess of the ability of the industry to afford. Under 
the wages borne by the owners in August there was a 
loss of £287,067; in September there was a further loss 
of £141,689, so that for the two months the aggregate 
loss is £428,756, of which not a single penny can be re- 
covered from the subvention 


to he 


Coals Direct to Consumer. 


Two cases are reported of firms making provision 
to supply 
Whereas up to now prices of house coals delivered 


consumers direct in South Wales with house 
coals 
have ranged from 40s. to 50s. per ton, house coal will be 
retailed in Newport at 30s. per ton, while in the case of 
Cardiff householders, the International Coal Company, 
the proprietors of the International Collieries, announce 
that they are prepared to deliver best double screened 
large house coal into consumers’ cellars at 32s. per ton 
in loads of 1 ton and over for cash with order. By the 
exclusion of intermediaries a big seving is made for the 
benefit of consumers. 


Tin-plate Workers’ Wages. 


The question of acceding to an application from 
the workmen's side for @ revision in the basis of the 
sliding scale has been before the Joint Industrial Council 
of the Tin-plate Industry, and the employers have declined 
to consider it. It is understood that the men’s proposal 
was to raise the minimum figure of the price of steel bars, 
which at present govern wages, from £7 10s. to £10, which 
would have the effect of increasing wages by about 25 per 
cent. In some quarters the outlook is regarded with some 
misgiving. The men’s section has since met to consider 
the situation, and has decided to accept the employers’ 
offer to continue the payment of the 7} per cent. ex gratia 
bonus until the beginning of January, 1926. 


Trouble in the Ship-repairing Industry. 


A rather serious situation has developed in the 
ship-repairing industry of this district by the decision of 
the Boilermakers’ Society to establish a rota of employ- 
ment for its members. The object of the scheme is to 
provide employment in turn for all the members, instead 
of a limited number being fairly constantly employed 
while others cannot get a job for weeks together. The 
scheme of the workmen was arranged to come into opera- 
tion on the 2nd inst., but no great trouble was looked for 
during the first week, as the men engaged for that week 
had been arranged for earlier. Matters were expected to 
come to a head this week, when the men who worked last 
week were, under the scheme, to stand aside to allow others 
to take their place. The result is that work so far as 
boilermakers are concerned, came practically to a stand- 
still early this week, which, of course, involves many 
other classes of workmen. It is unfortunate that 
there should be this trouble, just at a time when work 
is becoming more plentiful, some of the orders being of a 
substantial character. The employers, however, have 
declined to recognise the scheme, which, in their view, is 
not in accordance with existing agreement, and, further- 
more, is calculated to increase their costs and diminish 
efficiency. However, the parties have come together to 
discuss the position, so that there are hopes that the 
matter will eventually be amicably settled. 


LATER. 

No settlement has been arrived at between the 
employers and the representatives of the boilermakers on 
the question of the establishment of a rota. A five hours’ 
conference took place on Tuesday, but the proceedings 
terminated in a deadlock. Work is proceeding on a few 
boats, but work is held up on the majority of steamers. 


Current Business. 


Although new business is far below requirements, 
the tone of the steam coal market is a shade steadier, not 
only for prompt, but for forward positions. The docks 





are much better supplied with tonnage, with the result that 
a number of collieries are able to ship quickly and 
keep their pits working more regularly. In some direc- 
tions both large and superior smalls were slightly higher 
in price. Anthracite coals have become more irregular, 
with the exception of size coals, which are still firm. 
The inquiry for anthracite large is not so active and duff 
coals are easier. 








HIGH-PRESSURE CABLES. 


Die.ectric Problems in High-voltage Cables’ was 
the title of a paper read a few days ago before the Institu- 
tion of Electrical Engineers by Mr. Percy Dunsheath, of 
W. T. Henley’s Telegraph Works Company, Ltd. Although 
considerable progress has been made in the design and 
construction of high-pressure cables, much remains to be 
learnt about dielectrics, and Mr. Dunsheath’s paper will, 
we think, be studied with interest by many who are 
engaged in the cable-making industry, and possibly by 
some cable users. Among other things, the author shows 
that dielectric resistance must be carefully defined if it 
is to be of any value as a characteristic of cable quality 
or in an analytical discussion. The results of experi- 
ments given by the author go to show that whilst the 
generally accepted absorption expression departs from the 
truth, it can be used within limits. In accordance with 
a theory put forward in the paper, dielectric losses are 
considered as I*R losses, caused simply by current flowing 
through a resistance, and the idea of dielectric hysteresis 
therefore becomes unnecessary. Several new 
brought to light, and supported by experimental evidence 
in a discussion of the relationship between direct-current 
and alternating-current losses. The nature of the * \ 
curve connecting dielectric power factor and temperature 
is investigated, and an explanation of the shape of the 
curve is suggested on the basis of the 1*R theory of losses. 
The author also discusses the rise of power factor with 
voltage, the important effect of time on the breakdown 
strength and the bearing which this factor has on the 
effect of surges in a system. Finally, some suggestions 
are made on the nature of breakdown and the assessment 
of cable quality. Some time ago we had occasion to quote 
Mr. Dunsheath’s views concerning the use of intersheaths 
in connection with a paper read before the Institution of 
Junior Engineers by Major A. M. Taylor, who subsequently 
said in a letter appearing in our correspondence columns 
that it was highly probable that Mr. Dunsheath had 
changed his opinion. From the present paper we note 
that intersheaths are considered to offer advantages under 
certain conditions, but it would be interesting to have the 
author's latest views on the desirability of maintaining 
intersheaths at a definite potential for grading purposes. 


points are 








LAUNCHES AND TRIAL TRIPS. 


Rosin Keppreast, tug and tender; built by James Pollock 
Sons and Co., to the order of the General Steam Navigation 
Company, Ltd.: dimensions, 62ft. by 16ft. wide. Engines, two 
cylinder Bolinder direct reversible heavy oil marine ; 
by the builders ; trial trip, October 22nd. 


GaTUN, single-screw steamer; built by Workman, Clark and 
Co., Ltd., to the order of the Standard Fruit and Steamship 
Company dimensions, 330ft. by 45ft. by 31ft. Gin.; 3362 gross 
tonnage. Engines, triple-expansion; constructed by the 
builders ; trial trip, October 27th. 


constructed 








MYRTLEBANK, twin-screw motor vessel; built by Harland 
and Wolff, Ltd.; to the order of Andrew Weir and Co.; dimen- 
sions, 434ft. by 53ft. 9in. by 37ft.; 5200 gross tonnage. Engines, 
Harland-B. and W. motors; constructed by the builders ; 
launch. October 29th. 


LANGLEEFORD, steel screw steamer; built by Palmer's Ship 
building and Iron Company, Ltd.; to the order of the Medomsley 
Steam Shipping Company, Ltd.; to carry 7600 tons deadweight. 
Engines, triple-expansion ; constructed by the builders; launch, 
October 30th. 


NIGERIAN, single-screw steamer ; built by Barclay, Curle and 
Co., Ltd., to the order of the African and Eastern Trade Corpora- 
tion ; dimensions, 332ft. by 46ft. by 30ft.; 3550 gross tonnage. 
Engines, triple-expansion ; constructed by the builders; trial 
trip, October 31st. 


GRANADA, single-screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Vaccaro Brothers 
and Co., of New Orleans; dimensions, 326ft. by 45ft. beam. 
Engines, triple-expansion ; constructed by the builders ; launch, 
November 2nd. 


Suirvan, tank steamer ; built by Sir W. G. Armstrong, Whit- 
worth and Co., Ltd., to the order of the Baltic Trading Com- 
pany, Limited ; dimensions, 427ft. by 53ft. by 31ft. 6in.; to 
earry $475 tons. Engines, direct-acting, surface condensing, 
triple-expansion, marine type, 27in., 45in., 75in. by 48in. stroke, 
pressure 1801b.; constructed by the North-Eastern Marine 
Engineering Company, Ltd.; launch, November 3rd. 








CONTRACTS. 


YaRROW AnD Co, (1922), Ltd., of Scotstoun, Glasgow, have 
secured the contract for an installation of the latest type of 
Yarrow patented water-tube boilers, superheaters and air heaters 
from Messrs. Michael Nairn and Co., Kirkcaldy, the design and 
construction being under the supervision of Messrs. Kennedy and 
Donkin, consulting engineers, 8, Broadway, Westminster, 
London, 8.W. 1. 








Roya INSTITUTION. 
mas lectures for juveniles at 


The hundredth annual course of Chijst- 
the Royal institution will be 
delivered this year by Sir William Bragg, on “* Old Trades and 
New Knowledge.”’ ** The Trade of the Sailor "’ is the title of the 
first lecture on Tuesday, December 29th, and the following five 
lectures will on the trades of the Smith, the Weaver, the Dyer, 
the Potter, and the Miner. 


Diary.—We have to thank Mr. J. E. Dodsworth for a copy 
of an engineers’ pocket diary, which he has been good enough 
to send us. The diary itself is of the familiar kind produced 
by Charles Letts and Co., but Mr. Dodsworth has provided at 
the beginning many of the tables which are in common use by 
engineers—conversion tables for weights, English and metrical 
equivalents, properties of circles, temperature conversion 
tables, and so on. 
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N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 


N.F. Coast— 
Native . 
Foreign (c.i.f. " 


PIG TRON. 


(2) Scottanp— 
Hematite e 
No. 1 Foundry 
No. 3 Foundry 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 
Silicious Iron .. 
No. 3G.M.B .. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 
MrpLaNps — 
(8) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
” » Foundry 


(3) Northampton— 
Foundry No. 3 
o Forge 


(3) Derbyshire— 
No, 3 Foundry 
Forge oe 


(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic os 


(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


Scortanp— 
Crown Bars 
Best o 


N.E. Coast— 
Common Bars 


Laxcs.— 
Crown Bars . 
Second Quality Bars 
Hoops ee 


8. Yorxs,— 
Crown Bars 
Best - 
Hoops 


MipLanps— 
Crown Bars .. 
Marked Bars (Staffs.) 
Nut and Bolt Bars 
Gas Tube Strip 


(6) Scortanp— 
Boiler Plates .. 


Ship Plates, jin. and up. 


Sections .. 


Steel Sheets, under "ain 


to jin... .. 


Sheets (Gal. Cor. 24 B. G. ) 


(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
t Latest quotations available. 
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(2) Net Makers’ works. 
Boiler Plates 10/- extra delivered England. 


’ according to analysis; open market, 17/- to 18/6 at ovens. 





Current 


21/- 
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20/- 
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(7) Export. 


£ «. 
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(7) Export Prices—.o.b. Glasgow. 
(9) Per ton f.0.b. 
(b) Delivered Sheffield, 


(a) Delivered Glasgow. 





Prices for Metals and Fuels. 





FUELS. 


SCOTLAND. 


ENGLAND. 


STEEL (continued). | 
N.E. Coast— Home. Export. | 
s d. £8. d. £ s. d.| LaNargsaoine— 
Ship Plates 5 0. - | (f.0.b. Glasgow }—Steam 
Angles ‘ oo. | - a Ell 
Boiler Plates .. 1110 0. = ” Splint 
Joista .. i. i. = 9s Trebles 
Heavy Rails ee ¢. . be * Doubles 
Fish-plates 2390 8. _— ee a Singles 
Channels 10 6 O. £9 to £95 | Avnsaine— 
Hard Billets 8 26. — (f.0.b. Ports)—Steam 
Soft Billets 7680. - si = Splints .. 
N.W. Coast— * o Trebles .. 
Barrow— FiresHine— 
Heavy Rails .. 8 0 0 z —_ (f.o.b. Methil or Burnt- 
Light ,, 8 5 Oto 810 0 island)—Steam 
Billets 710 Otol0 10 Of Screened — 
MANCHESTER— Trebles 
Bars (Round) 8 5 Otc 9 0 0 Doubles ev 
» (others) .. 8 0 Oto 810 0 | Singles 
Hoops (Best ) at me @.. as 15 0 o| LoTsians— 
» (Soft Steel) .. 1315 0.. .. 13 10 0 Gob, Lalth)—Best Steam .. 
Plates ‘tae a 8 0 Oto 8 & 0 Secondary Steam 
» (Lancs, Boiler) .. 12 0 0. -_ Trebles 
Doubles 
SHEFFIELD— Singles 
Siemens Acid Billets 10 0. — | 
Bessemer Billets Se@. _ 
Hard Basic .. . me ¢. ~ (8) N.W. Coast— 
Intermediate Sesto a0 < _ Steams 
Soft Basic .@. = Household 
Hoops OS Pas ‘xs — Coke 
Soft Wire Rods 10 Otoll 0 0 NoORTHUMBERLAND— 
MIDLaNps— Best Steams 
Small Rolled Bars.. .. 8 0 0.. .. - Second Steams 
Billets and Sheet-bars .. 6 7 6to 615 0 Guom Smells 
Sheets (20 W.G.) .. .. 1110 Otol? 0 0 Gnsseened 
Galv. Sheets, f.0.b. L'poot 12 6tol6 15 0 Houssheld 
Angles é 5 Otc. 7 7 6 sa 
Joists 5 Oto 7 7 6 Best Gas 
Teen... ws os oe 8 8 OOS TS Guend .. 
Bridge and Tank Plates 8 5 Oto 8 7 6 Housshold 
Boiler Plates .. .. 11 0 Otol2 0 0 weantry Gobo 
SaEerriztp— 
a Best Hand-picked Branch 
Barnsley Best Silkstone 
NON-FERROUS METALS. | Derbyshire Best Brights 
SwaNnsza— ” » House 
Tin-plates, 1.C., 20 by 14 19/9 to 20/3 " » Large Nuts 
Block Tin (cash) .. 280 0 0 ” » Small 
a (three months) 279 0 0 Yorkshire Hards 
Copper (cash) ma 62 0 0 Derbyshire _,, 
» (three months) 6217 6 Rough Slecks 
Spanish Lead (cash) .. .. 37 10 0 Nutty 
o (three months) 3616 3 Smalls ae ° 
Spelter (cash) eee 38 11 3 Blast -furnace Coke (Inland)* 
» (three months) 38 1 3 ” » (Export) 
MaNCHESTER— Carpivrr— 
Copper, Best Selected Ingots 68 0 0 Steam Coals : 
» Electrolytic . 70 0 (0 Best Smokeless Large 
» Strong Sheets ° 92 0 0 Second ,, »” 
» Tubes (Basis Price) .. 01 i} Best Dry Large .. 
Brass Tubes (Basis sine 010 Ordinary Dry Large 
+ Condenser se Best Black Vein Large 
Lead, English. . 39 15 0 Western Valley ,, -- -. 
» Foreign 38 10 0 Best Eastern Valley Leng 
Ordinary ° o 
a Best Steam Smalls 
Ordinary o» 
FERRO ALLOYS. —— 
(AU prices now nominal.) No. 3 Rhondda Large .. 
Tungsten Metal Powder 1/11 per Ib. ” *” Smalls 
Ferro Tungsten 1/8 to 1/9 per lb. No. 2 9 Large .. 
Per Ton. Per Unit. % ” Through 
Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £23 10 0 8/- ” ” Smalls 
-” 6 p.c. to 8 p.c. . £23 0 0 7/9 Foundry Coke (export). 
ee 8 p.c. to 10 p.c. £22 10 0 7/6 Furnace Coke (export) 
ee Specially Refine i Patent Fuel 
» Max. 2 p.c. carbon . £40 0 0 15/- Pitwood (ex ship) .. 
0 «2 SHR oe « a « ££ © © 7- SwaNszEa— 
» oo» 0.70 p.c. eosben we . £56 0 0 19/- Anthracite Coals : 
- carbon free .. 1/5 per lb. Best Big Vein ak 
Metallic Chromiam . 3/9 per Ib. Seconds .. .. 
Ferro Manganese (per ton) . £15 for home, Red Vein o° : 
£15 for export Machine-made Cobbles | 
» Silicon, 45 p.c. to 50 p.c. .. .. £12 5 0 scale 5/— per Nuts.. 
unit Beans 
-” ae 765 p.c. - £21 0 0 ecale 6/- per Peas . 
unit Breaker Duff . 
» Vanadium 16/— per Ib. Rubbly Culm 
» Molybdenum ° 6/3 per Ib. Steam Coals : 
» Titanium (carbon wary 1/1 per Ib. Large < 
Nickel (per ton) : -. £170 to £175 - Seconds .. 
Cobalt .. . -- 10/- per Ib. Smalls .. 
Aluminium (per ton) . £130 Cargo Through 
(3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. 


(9) SOUTH WALES, 


Export. 
14/6 
15/14 

16/— to 17/6 
17/6 
16/6 
14/3 
14/3 
16/3 
18 

12/6 to 153 
20/6 

19/- to 19:46 
16/104 
14/3 
15 
14 
18/3 
17/- 
14/6 
23/6 

40/- to 45/- 
25/- 
15/6 

14/- to 146 

10/- to 10/3 
14/- 

20/-— to 22/- 

16/— to 16/6 

14/6 to 15/- 

20/— to 22/- 

22/- to 23/- 
6 = 

2/6 — 

5/6 — 
17/3 to 17/9 
23/— to 23/6 
21/- to 22/- 
23/- to 24 
21/- to 22 
20/— to 20/6 
9/6 to 20 
19/6 to 20/- 
19/— to 19/6 
10/3 to ll 
9/- to 10 
19/- to 30/- 
26/~ to 26/3 
14/6 to 15/- 
19/6 to 20/- 
16/6 to 18/- 
10/— to 10'6 
40/— to 45/- 
25/— to 30/- 
20/6 to 22/6 
28/— to 29 - 
2°6 to 45/6 
36/— to 40 
28/- to 32/6 
57/6 to 60/- 
57/6 to 60 
42/- to 45 
21/- to 25/- 
7/-to 7/6 
11/6 to 12 
22/— to 24'- 
20/- to 22’- 

-— to 10/~ 

16/6 to 17 


(5) Glasgow, Lanarkshire, and Ayrshire. 





(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) | 


The Situation. 


Tar metallurgical and engineering trades are 
nearly all in a state of stagnation pending the adoption 
of a plan for putting the national finances in order. The 
only satisfactory feature is the foreign demand for iron 
und steel, which is providing fairly regular employment 
to the mills and forges, but the instability of this business 
does not help to restore confidence, which is entirely want- 
ing in the home market. A serious factor in the situation 
is the continuous increase in production costs and the fear 
that the progression will be still more rapid in the future, 
is the result of the additional charges to be imposed on 
the country. The proposal for a levy on capital has done 
more than anything else to arrest business activity, and 
the danger of any fiscal policy of that kind has been officially 
pointed out by the Confédération Générale de la Produc- 
tion. The scheme which has just been drawn up by the 
(jovernment does not go so far in the way of a capital levy 
ws had been threatened, but it goes far enough, and all 
industrial and commercial enterprise will bear its full 
share of the burden. There is a tendency to believe that 
the burden is excessive. A levy of one-half of the average 
annual profits for the previous three years would not 
perhaps, be objected to if the sacrifice were not greater 
than that imposed upon other categories of citizens, and 
if that sacrifice would have the effect of eventually stabilis- 
ing currency, restoring confidence, and promoting trade 
Apart from this exceptional levy there are other burdens 
which will have the effect of diminishing seriously the 

uuntry’s purchasing power, and it is feared that, on the 





whole, the new fiscal scheme will have anything but a | 
favourable influence upon the trade situation | 


Flood Protection. 


reinfall the 

approach of winter is bringing once more into prominence 

the necessity of carrying out works which are to protect 

Paris from floods A great deal has already been done, 

chiefly in the way of raising embankments and removing 
the obstruction at La Monnaie, but the more important 

undertakings have had to remain in abeyance on account 

of the difficulty of obtaining the necessary funds. They 

nelude the construction of a large collector between the | 
Place de Etoile and Clichy, the deepening of the Seine | 
between Port-a-l’ Anglais and Bougival, the rebuilding of | 
the Pont de Alma and the construction of reservoirs on | 
the upper reaches of the Seine, which will be capable of 
storing 150 million cubic metres of during the 
season of floods, the water thus stored to be available for 
regulating the level of the river in times of drought. The 
last scheme is meeting with increasing favour, and is now 
regarded as offering one of the best protections against 
floods. The total cost of these undertakings is estimated 
at 150 million frances. The programme has already been 
approved of by the Conseil Général de la Seine, and as it 
is proposed that one-half of the cost should be defrayed 
by the State, it has now to be agreed to by the Conseil 
Supérieur des Travaux Publics. When that is done the 
credits will be voted. 


After a season of more than average 


water 


Art and Industry. 


The closing of the Exhibition of Decorative Arts 
has suggested a proposal that the good effects obtained by 
this manifestation of the dependence of industry on art 
should be followed by a periodical Salon where both artists 
and manufacturers would have an opportunity of 
collaborating in an effort to render their productions 
more pleasing to buyers. The Exhibition did not present 
any definite style of decorative art, but there were many 
tentative departures that showed the absence of a guiding 
spirit. As arts applied to manufactures are modified by 
changing conditions, so the extraordinary change which 
has taken place in the conditions of existence during the 
past few years has left the field almost entirely free for 
new expressions of art. On account of the exiguity of 
living accommodation, for example, anything associated 
with the household must be compact and some utility must 
be given to articles that were at one time purely artistic 
The way to create style is to present forms until something 
is found that meets the public taste, and in all kinds of 
domestic engineering, brasswork, forged ironwork, heating 
installations and even sanitary appliances makers will have 
to fit their productions in with the prevailing style. While 
so much uncertainty exisis as to what the public prefers 
there is bound to be some risk in preparing models of goods 
of permanent value, and the proposed periodical Salons 
of decorative art would therefore render great service in 
hastening the adoption of settled forms. 


Inland Waterways. 


The proposal to increase still further the railway 
rates in order to make up for the deficit caused by the 
falling off in the railway traffic has naturally raised the 
objection that higher rates must necessarily aggravate the 
traffic deficiency. It is possible that the smaller railway 
traffic may be due to the competition of inland waterways, 
for the returns, recently published, of the tonnage carried 
on the rivers and canals show a notable expansion which 
has certainly been facilitated by the improved equipment 
and acceleration of services. The progress of electrification 
has given a great impetus to electric traction on canals, 
principally by means of trolley tractors. During the second 
half of the year the tonnage carried on the inland water- 
ways was 9,586,187 tons, or 1,123,142 tons more than in 
the first three months. Nearly one-half of this increase 
was due to the coal traffic on the Rhine. There was also 
a heavy increase as compared with the second quarter of 
1924, the only decrease being on the Seine, which carried 
358,000 tons less than in the second quarter of last year. 
This is attributed to the falling off in the imports of coal 
to Rouen. 











British Patent Specifications. 


When an invention ix communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the 
without drawings 


Specification is 


Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance 0; the 
complete Specification 


INTERNAL COMBUSTION ENGINES. 


240,398. July 10th, 1925.—IMPROVEMENTS RELATING TO 
VALVE-OPERATING MECHANISM FOR INTERNAL COMBUSTION 
Enoines, D. Napier and Son, Ltd., and George Shake 
speare Wilkinson, all of 211, Acton-vale, London, W. 3. 

The inventors’ object is to provide improved mechanism for 
operating four or more valves in a single-cylinder head. In the 
case illustrated the cylinder head is provided with eight inclined 
valves evenly spaced around it The axes of two of the valves 
A and B pass through the axis of rotation of the cam shaft. 
These valves are operated by the cams C and D, the operating 
surface of each being inclined to the cam shaft axis and suo 
stantially at right angles to the axis of the tappet, or its equi 


N® 240,398 





valent, of the valve which it operates. Two other inclined valve: 
are operated by the rocker arms F, mounted to pivot on an axis 
parallel to the cam shaft axis, one arm G of each of the rocker 
arms F engaging the valve tappet or its equivalent, while the 
other arm H engages with an ordinary cam with a surface sub- 
stantially parallel to the axis of the cam shaft. The other 
four inclined valves are each operated by a rocker arm adapted 
to pivot about an inclined axis which is substantially at right 
angles to a line parallel to the axis of the valve it operates. 
One arm K of each of these rocker arms engages with the valve 
tappet, while the other arm L engages a cam with a surface 
inclined to the cam shaft axis, and substantially parallel to the 
pivot of the rocker arm.——October let, 1925. 


TRANSMISSION OF POWER. 


240,574. July 14th, 1924 4 Sarery Device ror Use wit 
Portaste Evecrricatty Operatep Macsines, Ehrit 
Ernest Glover, of the High Shild, Hexham, Northumber 
land. 

In the accompanying diagram, A, B and C are the cores of a 
polyphase feeder cable from a core balance transformer D. The 
secondary of the transformer is shown at E. F is a relay which 
is normally closed, and so energises a holding on coil H. A 
potential transformer is indicated at K. L is a five-point plug 
and socket switch. The primary winding of the potential 
transformer is connected across two of the cable cores, as shown ; 
whilst the secondary winding is connected in series with the 


N? 240,574 


D 
{ 


L 
z 
Aj BUC u 
( H 





















































, aa 


N 
- 





5 





i 


a 

















relay F, the points M of the plug, and socket switch, and the 
holding-on coil H. With this arrangement an earth fault on the 
feeder cable will disturb the balance of the core balance trans- 
former D, and cause a current to flow in the secondary coil E of 
the transformer, which will actuate the relay F and open the 
auxiliary circuit and de-energise the holding-on coil H, with 
the resuit that the switch N will be opened. The same operation 
of the switch takes place in the event of an open circuit occurring 
in one of the phases. When the plug and socket switch M is 
opened, the voltage across the holding-on coil drops to zero, and 
the switch N is opened. This also takes place in the event of an 
open circuit occurring in the earth conductor, which will be 
one of the conductors of the auxiliary circuit.—October 8th, 1925. 
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TRANSFORMERS AND CONVERTERS. 


223,562. October 13th, 1924 IMPROVEMENTS RELATING TO 
Evecrron Discuarce Devices, The Metropolitan-Vickers 
Electrical Company, 4, Central Buildings, Westminster. 

This specification describes a rectifier having a flat cathode A, 
which is spaced by means of thin spacers B, composed, for 
instance, of mica strip from a flat anode C, Preferably, the 
cathode consists of a material having a high specific resistance 
in the neighbourhood of 1 ohm per cubic centimetre or more 

The anode C may consist of material of high specific resistance 

or of a metal, such as molybdenum or nickel The active 
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surface D of the cathode may be coated with oxides, which give 
a relatively high electron emission at low temperatures. The 
electrodes A and C are placed in a gas-tight chamber, with heat 
insulating walls E, composed of refractory material. The sides 
F of the electrodes are connected through the secondary G 
of a transformer to a direct-current load H. A heating coil K 
is also fed with alternating current. The chamber is filled with a 
gas at approximately atmospheri and preferably 
gases such as hydrogen, helium or nitrogen are employed 
October Lat, 1925. 


pressure » 


232,271. April 14th, 1925.-ImMrrovemENTs tn ELecrroLytTi 
Recririers or Vatves, Elektro-Staer-Gesellechaft§ mit 
beschrankter Haftung, of 49, Ki Planensche Grasse, 
Dresden, Germany. 

The electrolytic rectifier described in this specification has an 
aluminium electrode A, mounted on an insulator B within the 

vessel that contains the electrolyte. This insulator extends to a 
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sufficient height in the vessel to prevent the deposit of mud 
reaching the electrode A. The cover C of the vessel has a filling 
neck, closed by a plug D, and a plate E is secured to the cover. 
The cell is provided with a screw-threaded ring F, by means of 
which the connection to the vessel is made, whilst connection 
to the other electrode B is established by the rod G.—October 
lst, 1925. 


LOCOMOTIVES. 


Insectors, L. 
Blauhorn, 
Gebharat- 


1924.—Exnavust Stream 
Getriedemarkt, Vienna; E. 
and H. Deutsch, 1, 


240,697. July Ist, 

Friedmann, 2, 

33, Heinestrasse, Vienna ; 
asse, Vienna. 

This injector is of the mixed, exhaust and live steam, type. 


NR? 240,697 

















The exhaust steam is supplied by the branch A and live steam 
by the pipe B. There is an auxiliary live steam supply C, at 
reduced pressure, to supplement the exhaust, The cold water 
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is admitted”at D and the feed is discharged at E, the branch 


on the right. The peculiarity in the arrangement lies in the 
provision of the valve E, which is subject to the live steam 
pressure by way of the passage F, and which, when pushed home 
on its seating by this pressure, opens the water admission valve 
G.—October 1st, 1925. 


PUMPING AND BLOWING MACHINERY. 


240,387. May 12th, 1925.—IMPROVEMENTS RELATING TO CENTRI- 
FUGAL Pumps, Charles Day, of Highfield, Mile End, Stock- 
port. 

This invention relates more particularly to pumps tbat are 
employed for pumping liquid carrying solid matter in suspen- 
sion. The impeller is formed with an axial inlet A, opening 
into a sinuous port B, extending from the point on the periphery 
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through the centre of the impeller to a diametrically opposed 
point, also on the periphery, the halves of the impeller on 
opposite sides of the port B being symmetrically arranged 
relatively to the axis of rotation and the port B being fermed so 
as to be free from obstructions or ledges on which sclid matter 


can lodge.—-October Ist, 1925 


SHIPS AND BOATS. 


June 26th, 1924.-—-IMPROVEMENTS IN AND RELATING 
ro Varpour GENERATORS INTENDED PARTICULARLY FOR 
Varoristnc Mercury, The British Thomson-Houston 
Company, Crown House, Aldwych, and Robert Hugh 
Collingham, of 81, Hillmorton-road, Rugby, Warwick 

When mercury vapour generators are mounted on board 
ship, it is necessary to provide means for maintaining the static 
head of the mercury feed on each of the tubes, when the vessel 

is pitching or rolling, or both. This specification describes a 

revolving tube type of mercury boiler. wherein the static heads 

of the mercury feed on the revolving tubes are maintained equal. 

The boiler shown has three revolving tubes. A is the mercury 

vapour condenser and D is the sump for the condensed mereury 


vapour. The tubes Q and E communicate with the supple 
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mentary chamber, which is divided by partitions into three com- 
partments G, H and K, which are connected by the feed pipes 
P, O and N respectively. to the revolving tubes 8. The tubes 
R lead through thé partitions F to the central point of the com- 
partments G, H and K. With the ship swung over into the 
position shown, the surface of the mercury in the compartment 
D assumes a level surface. The condensed mercury flows by 
means of the pipe E to the compartment G, and is evenly dis 
tributed to compartments H and K by means of the pipes R. 
The surface of the mercury for feeding purposes contained in the 
compartments G, H and K also assumes level surfaces in each 
compartment, and it will be obvious that the static heads 
H,, H, and H, for feeding the tubes S are all maintained equal 
—September 28th, 1925 








Wire Rope Strrenotus.—We have received from Messrs 
Bruntone, of Musselburgh, Scotland, what they describe as a 

slide rule for the users of wire rope. It is really a list of 
particulars of the ropes made by that firm, printed on both sides 
of a sheet of card and slipped into a cardboard case. In the case 
there are cut a number of windows, and alongside the windows 
there are appropriate inscriptions. The result is that by adjust- 
ing the inside slider to the proper position, the strength, weight 
and size of a large variety of wire ropes, built up of the four most 
popular combinations of strands, can be determined at one 
reading. 





| South Kensington, London, S.W. 7 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary injormation 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

INSTITUTE OF METALS : SHEFFIELD Locat Section.—Applied 
Science Department of the University, St. George’s-square, 
Sheffield. Paper, ‘“ Recent Advances in Electro-deposition,”’ by 
Mr. 8. Field. 7.30 p.m. 

INSTITUTE OF METALS: Swansea Locat Secrion.-—Metal- 
lurgical Department of the University, Singleton Park, Swansea. 
Paper, ** Effect of Crystal Size on the Mechanical Properties of 
Metals,” by Mr. L. B. Pfeil. 7.15 p.m. 


LONDON STUDENTS’ 
» 


INSTITUTION OF ELECTRICAL ENGINEERS : 
Section.—Savoy-place, Victoria Embankment, London, W.C 
Opening address, *‘ Some Controversial Problems,”’ by Lieut.- 
Colonel K. Edgeumbe. 6.15 p.m. 

INSTITUTION OF ENGINEERING INsPpEcTION.—Royal Society 
of Arts, ohn-street, Adelphi, London, W.C. 2. Paper, ** Modern 
Developments in Steels Resistant to Corrosion,”’ by Dr. W. H. 
Hatfield. 

Juntor INstiruTion or EnNoreers.—-39, Victoria-strect, 
London, S.W. 1. Annnal general meeting. 7 p.m 

MANCHESTER AssocraTION oF ENorneers.—The Engineers’ 
Club, Albert-square, Manchester. Paper, Marine Diesel 
Machinery,’ by Mr. James Richardson. 7.15 p.m. 


7.30 p.m 


Prysicat Society or Lonpox Imperial College of Science 
Papers On the Viscosity 
of Ammonia Gas,” by Messrs. R. G. Edwards and B. Worswick 
Valve Maintained Tuning Forks without Condensers,’ by Mr 
T. G. Hodgkinson ; The Times of Sudden Commencements 
8.C.s) of Magnetic Storms: Observations and Theory,”’ by 
Dr. C. Chree ; a demonstration of ** The Kinetic Properties of a 


Gas Jet” will be given by Dr. J. 8. G. Thomas. 5 p.m. 


Rartway Civs.—65, Belgrave-road, London, 8.W. 1. Paper, 
“The Restraint of Railway Development,” by Mr. W. A 
Willox 7.30 p.m. 


Room 23, 





West or ScorLtanp [Ron AND StTeEL LNstrruTe. 
Royal Technical College, George-street, Glasgow. Iron and 
Steel Commer: ially Considered,” by Sir William Larke. 7 p.m 


SATURDAY, NOVEMBER l4rn 


Finspury Tecunican CoLtece Op Stupents’ AssociaTion 


Engineers’ Club, Coventry-street, London, W. 1! Annual | 
dinner, 7 p.m. 

INSTITUTE oF Marine ENGINeERS. 85 88. The Minories: | 
Tower Hill, London, F. 1 Juniors’ social, 7 p.m } 
MONDAY, NOVEMBER lérn 
BrRavrorp ENGINEERING SOCIETY Technical College, Brad 





ford Lecture. Wrapping Machinery.” by Mr. Frederick 
Exhibition of Railway Centenary Film, lent by the 


London and North-Eastern Railway Company. 7.30 p.m | 


Grover 


British Sctence Gutip.-—Hall of the Goldsmiths’ Company, 
Foster-lane. Cheapside, London, E.C. 2. Norman Lockyer 
Lecture The Link between Matter and Matter,’ by Sir Oliver 
Lodge. 4 p.m 

FARADAY Soctety.--Chemical Society's Rooms, Burlington 
House, Piccadilly, London, W. 1! Papers: “A Chemical 
Theory of Remanent Magnetism,” by Mr. E. D. Campbell ;: 
‘An Improved Form of Flectric Vacuum Furnace,’ by Messrs 
J. R. Partington and N. L. Anfilogoff ; 4 Source of Error in 
the Mechanical Analysis of Sediments by Continuous Weighing, 
by Messrs. J. R. H. Coutts and E. M. Crowther ; A Simple 
Method of Obtaining the Size Distribution of Particles in Soils 
and Precipitates,” by Mr. Donovan Werner; ‘Co-ordination | 
and Co-valence,”” by Mr. J. A. V. Butler ; Adsorption by Char 
coal from Alcohol-benzene and Acetone-benzene Mixtures,’ by 
Messrs. F. G. Tryhorn and W. F. Wyatt; “ The Nature of the 
Interfacial Layer between an Aqueous and a Non-aqueous 
Phase,’ by Mr. F. L. Usher. 8 p.m 


INSTITUTION OF AUTOMOBILE ENGINEERS : ScorrTisu CENTRE. 

Royal Technical College, Glasgow. Paper, ‘The Require- 
ments of the Military Motor Vehicle,” by Captain R. K. Hubbard. 
7.30 p.m. 


Socrety.-—7,. Albemarle-street, 
Informal discussion on the Autogyro. 6 p.m. 


ROYAL \ERONAUTICAI 
London, W. 1. 


TUESDAY, NOVEMBER lit. 
INSTITUTION OF ATTOMOBILE ENGINEERS.—Broadlgate Café, 
Coventry. Coventry Graduates’ meeting. Discussion on | 


Traffic Control and Organisation,” opened by Messrs. C. A 
Gosling and C. Ballard. 7.15 p.m. 


INSTITUTION OF AUTOMCBILE ENGINEERS : WOLVERHAMPTON 
CENTRE Engineering and Scientific Club, Queen-street, Wolvor 
hampton. Paper, “The Requirements of the Military Motor 
Vehicle,” by Captain R. K. Hubbard. 7.30 p.m. | 

INSTITUTION OF Civin ENGrNeerRs.—Great George-street, 
Westminster, London, 8.W. 1. Paper, “‘The Mechanica! Pro- 
perties of Steel,” by Professor W. E. Dalby. 6 p.m. 


WEDNESDAY, NOVEMBER I18rn. 
ASSOCIATION OF ENGINEFRING AND SHIPBUILDING DrauGcutTs- 
MEN: Bir»uincuam Area Tecunicat Commirre Chamber 
of Commerce, New-street, Birmingham. Lecture, “‘ The Design 
of Shafts for Bending and Torsion,’ by Mr. F. H. Boden. 
7.30 p.m. 











Midland Grand 
Annual general meeting and 


Britisn Cast IRON RESEARCH ASSOCIATION 
Hotel, St. Pancras, London, N. 
luncheon, 12.15 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.——Chamber of Com- 
merce, New street, Birmingham. Birmingham ‘Graduates’ 


meeting. Cinematograph films will be shown. 7.30 p.m. 


InsTiTUTION Or Crvir, ENGINEERS.—Great George street, 
Westminster, London, S.W. 1. Studenta’ meeting. Address by 
Mr. Julius Kennard. 6 p.m. 


R0YAL METEOROLOGICAL Society.—49, Cromwell-road, South 
Kensington, London. 8.W. 7. Papers : “On Correlation 
Coefficients : their Calculation and Use,” by Sir Gilbert Walker 
and Mr. E. W. Bliss; *‘ Note on the Variations in Transparency 
of the Atmosphere Observed by Means of a Projected Tele- 
scopic Image of the Sun,”’ by Miss Catharine O. Stevens ; ** Notes 
on the Behaviour of Certain Plants in relation to the Weather,” 
by Mr. N. L. Silvester. 5 p.m. 

Society or Grass TEcHNOLOGY.—Department of Coal, Gas 
and Fuel Industries, The University, Leeds. Papers: *‘* Notes 
on Some Old Yorkshire Glass-houses,"’ by Mr. W. R. Barker ; 
‘Some Properties of Sillimanite Bricks and Kaolin-Sillimanite 
Mixtures,”’ by Mr. H. 8. Houldsworth ; Some Experiments 
with Sillimanite Pots for Glass Melting,’ by Mr. A. {Yousen, 
Dr. 8. English, and Professor W. E. 8S. Turner; ‘“‘ Note on a 
Design for a Glass Pot-board,”’ by Mr. F. Winks; ‘“‘ The Desi; 
of Tank Furnaces : A Criticism and Some Suggestions,”’ by Mr. 
H. W. Howes ; Note on the Shot-holing of Pots,’ by Mr. 





Percival Marson. 2,30 p.m. 





| BUILDERS. 


| neering and Machinery Exhibition, Olympia, 
| Special Marine Conference. 
| Small Marine Motors,’ by Mr. C. H. Macmillan ; 


THURSDAY, NOVEMBER 19rxa. 


Berrisn Evecrrican AND ALLIED MANUFACTURERS’ Assv 
cutTion,—Connaught Rooms, Great Queen-street, Londo: 
W.C. 2. Annual dinner. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Watergate Hou» 
Adelphi, London, W.C. 2. London Graduates’ meeting. Paper 
“Modern Methods of Omnibus Chassis Overhaul,”” by Messr 
S.C. Vince and C, ¢. Gifford. 7.30 9.m. 

INstTiITUTION OF Execrrican ENGINgeERs.——Savoy-place 
Victoria Embankment, London, W.C. 2. Lecture, “* The Engi 
neer : His Due and His Duty in Life,” by Mr T. Carter. 6 p.n 





rHURSDAY TO THURSDAY, NOVEMBER 19rn ro 26rn 


PuBLiK 
EXHIBITION. 
For programme see page 500 


Works, Roaps AND TRANSPORT CONGRESS AN 
Royal Agricultural Hall, Islington, London, N. | 
10 a.m. each day. 


FRIDAY, NOVEMBER 20rna. 


Lisset Enotne Users’ Association.-Caxton Hall, West 
minster, London, 8.W. 1. Report of Committee on Heavy O 
Engine Working Costs. 

INSTITUTION OF CiviL ENGINEERS BIRMINGHAM AND Dts 
rrict AssocraTion.—Chamber of Commerce, New-street, Bir 
mingham. Special general meeting, followed by ordina*y meet 
ing. Paper, *‘ Tests on Concrete,” by Mr. V. E. Green. 5.30 p.n 





INSTITUTION OF MECHANICAL ENGINEERS.—-Storey's-gat« 
Westminster, London, 8.W. ! Paper, “ Characteristics an 
Uses of Ground Gears,’’ by Mr. H. F. L. Orcutt. 6 p.m 


INSTITUTION OF MunNtctrat aND County ENGINEERS 
Council House, Birmingham. West Midland District meeting 
Papers ‘The Prevention of Deposit in Water Mains,” by Mr 
W. Ransom; “The Strengthening of Two Historic Bridg: 


in Worcestershire,’ by Mr. B. C. Hammond. 5.30 p.m. 
Juntor INstrruTrion oF ENoineers.-39, Victoria-street 
London, S8.W. 1. Lecturette Wehydration of Tar,” by Mr 
G. E, Wills. 7.30 p.m 
MANCHESTER ASSOCIATION OF ENGINEERS. —City Art Gallery 
Manchester. President's conversazione. 7.30 p.m 


SATURDAY, NOVEMBER 2is1 
Institute OF British FouUNDRYMEN LANCASHIRE BrRanen 
Juntor Section. —College of Technology, Manchester Paper, 
An Elementary Study of Foun:tIry Sands,.”’ by Mr. R. Yeoman 
7 p.m 








MONDAY, NOVEMBER 23kev, Tro SATURDAY, DECEMBER 
Oru 
SaHrprine, ENGINgeERING AND MACHINERY EXHIBITION 
Olympia, London, W 


rUESDAY. NOVEMBER 24rn 


Enoineers,- 85-88, The Minorr 
Internal Combustion Boilers 


INstTiTUTe oF MARINE 
Tower Hill, London, F. 1 
by Mr. Oscar Brumler 6.30 p.m 

INSTITUTION OF AUTOMOBILE ENGINEERS.-—Society of Motor 
Manufacturers and Traders, 83, Pall Mall, London, 8.W. 1 
Informal meeting. Discussion on ‘* Gradient Meters and Tire 
Pumps.’ 6.30 p.m. 


WEDNESDAY, NOVEMBER 25rn 


INSTITUTION OF AUTOMOBILE ENGINEERS Norra or Ena 
LAND CentTRE. Houldsworth Hall, Deansgate, Manchester 
Paper. “ The Requirements of the Military Motor Vehicle,” by 
Captain R. K. Hubbard. 7.15 p.m 


Junior InstireuTion or Enxouineers. —Visit to the head 


| quarters of the London Fire Brigade, Southwark Bridge-road 


S.E. 3 p.m 

Nortu-East Coast Instirution oF ENGINEERS AND Suu 
BUILDERS: GRADUATE Section Neville Hall, Newcastk 
upon-Tyne. Paper Lubrication,” by Mr. C. H. Cooke. 
7.15 pom 


THURSDAY, NOVEMBER 2¢61n 


INSTITUTION OF AUTOMOBILE ENGINEERS, —Training School 
of Vauxhall Motors, Ltd.. Luton. Luton Graduates’ meeting. 
Paper, ** The Motor Omnibus as a Means of Public Transport, 
by Mr. W. B. Flint. 7.30 p.m 


INSTITUTION OF StrvucTuRAL ENGINEERS : YORKSHIRE 
Brancu.—Great Northern Hotel, Leeds. Paper, “ Field Work 
in Central Africa,” by Mr. E, Copeland Snelgrove. 6.30 p.m. 

Noertu-East Coast Isstrrution or ENGINEERS AND Suir 
Lecture Theatre, Neville Hall, Newcastle-upon 
Tyne. Paper, * Measured Mile Trials and other Ship Propulsion 
Data, Part II... by Mr. G. 8S. Baker. 7.30 p.m. 


FRIDAY, NOVEMBER 27rxa. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Shipping, Engi 
adie, w. 
“The Installation of 
‘The Advan- 
tages of Twin-screw Installations for Motor Boats,’ by Mr. 
Basil H. Joy. 11 a.m 
INSTITUTION OF ELecTRicAL ENGINEERS: SoutTH MipLanp 
Centre.—Grand Hotel, Birmingham. Annual dinner. 7 p.m. 


Papers : 


INSTITUTION OF MECHANICAL ENGINEERS. —Storey's-gate, 
Westminster, London, 8.W.1. Informal meeting. 
on “ The Work of the Mechanical Engineer in Non-engineering 
Industries,” introduced by Mr. W. P. F. Fanghand. 7 p.m. 


Discussion 


SATURDAY, NOVEMBER 28ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—London Graduates’ 


| visit to works of S. Smith and Sons, Ltd., Cricklewood. 2.30 p.m 


MONDAY, NOVEMBER 30ru. 
Raitway CLus.—65, Belgrave-road, London, 8.W. |. Paper, 
** Railway Grouping and Economics,” by Mr. B. M. Bagley. 
7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Waker Veuicies, Ltd., has appointed Mr. Raymond 4. 
Mitchell, M.I.E.E., M.I. Mech. E., M.I.A.E., to the position of 
development engineer as from November Ist. Mr. Mitchell's 
headquarters will be Clare House, Kingsway, W.C. 2. 





CRANKLESS Enotes, Ltd., asks us to announce that the 
address of its London office has been changed from Aldwych 
House, Aldwych, W.C. 2, to 20, Grosvenor-gardens, S.W. 1, 
to which it requests that all further communications should be 
addressed. 


Tue Council of the Institution of Automobile Engineers has 
awarded the Graduates Prize, value £5 5s., to Mr. W. A. 
Robotham, of the Derby Centre, for his paper entitled “A 
Justification for the Servo Motor from an Investigation ot 
Modern Methods of Four-wheel Brake Operation,” and the 
Second Prize, value £2 2s., to Mr. W. B. Draper, of the Luton 
Centre, for his paper entitled *‘ The Balancing of Rotors.” 
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A Seven-Day Journal 


The Loss of Submarine M 1. 


uRING the forenoon of November 12th, while a 
flotilla of submarines was engaged in exercises off 
Start Point, the M. I failed to reappear after diving. 
The alerm was at once sounded, and every effort was 
mace to locate the missing boat, but without success. 
On Saturday the Admiralty issued a communiqué to 
the effect that it was no longer possible to hold out 
any hope of saving the crew. Shortly after the 
disaster a German firm volunteered to place its deep- 
sea diving plant at the British Admiralty’s disposal 
for the purpose of finding the wreck. This offer was 
accepted, and the destroyer Wolfhound, which had 
been despatched from Rosyth to Cuxhaven to embark 
the German divers and their gear, reached Portland 
on Sunday afternoon after covering the journey from 
Cuxhaven at an average speed of 27} knots. Unfor- 
tunately, the weather conditions in the early part of 
the week precluded a trial of the German apparatus, 
and up to the moment of writing the result of the 
diving operations remains in doubt. While there is, 
of course, no hope of finding any member of the crew 
alive, an examination of the wreck by divers might 
throw some light on the cause of the disaster. Owing 
to the great depth of water in which she is lying, it is 
considered almost impossible to raise the vessel. 
The M. 1 was a submarine monitor of 1600 tons sur- 
face displacement, launched in 1917, and was chiefly 
remarkable for mounting a 12in. gun. She had pre- 
viously enjoyed an excellent reputation for safety 
and reliability of control. At the time of her loss she 
was manned by a company of sixty-nine officers and 
men. In consequence of this latest disaster a cam- 
paign for the total abolition of submarines by all 
nations has been launched by Mr. Mackinnon, the 
chairman of Lloyd’s, and is receiving a good deal of 
upport. 


The Motor Ship Dolius. 


by the courtesy of her owners, Alfred Holt and Co., 
of Liverpool—the Blue Funnel Line—we were recently 
permitted to inspect the machinery of the motor ship 
Dolius, during the time she was unloading at the 
Royal Albert Dock, London. On Friday, the 13th 
inst., she sailed from London for Liverpool, and thus 
completed her fourth successful voyage. It will be 
recalled that the Dolius was built by Scott’s Ship- 
building and Engineering Company, Ltd., of Greenock, 
and that she is propelled by twin-screw, Scott-Still, 
two-stroke cycle oil engines, with electrically driven 
auxiliaries. The main engines are designed to 
develop 2500 horse-power at a normal speed of about 
120 revolutions, and the heat rejected in the exhaust 
gases and cooling water is used to generate steam, 
which is expanded, doing work on the under sides of 
the main pistons. A full description of the engine 
was given in our issues of November 23rd and 30th, 
1923. We were interested to learn that the engines 
are working in a very satisfactory manner. On her 
recent outward voyage from Liverpool to Macassar 
the Dolius completed 10,020 miles at an average 
engine speed of 121 revolutions per minute. Of the 
total distance, 9847 miles were covered at full rated 
power. During the voyage the average speed of the 
ship from port to port was 11-33 knots, which is well 
above the designed speed of 11 knots. The amount 
of fuel oil used for all purposes per day of twenty -four 
hours worked out, we were informed, to 8-46 tons of 
Taracan fuel oil of 0-94 specific gravity at 60 deg. Fah. 
being used. On her return voyage the Dolius met 
very severe weather in the Indian Ocean and the Bay 
of Biscay, and for about ten days during this trip the 
governor was continuously in operation, preventing 
the engines racing in the heavy seas encountered. 
In spite of this unusual experience, an average speed 
of 10-5 knots with an average engine speed of 120 
revolutions per minute was maintained from Singa- 
pore to Amsterdam, and the consumption of oil fuel 
averaged for all purposes, main engines, auxilieries, 
heating and cooking, 8-8 tons per day. We were 
interested to hear of the absence of repairs and 
renewals. Two of the main cylinders were opened 
out in the East and were found to be in excellent con- 
dition, whilst two others inspected in London gave 
equa] satisfaction. The Dolius sails outward again 
for the Far East on December 19th. 


Proposed Harbour Improvements at Dover. 


Since the Dover Harbour Board took over the 
vld Naval Harbour from the Admiralty in September, 
1923, various schemes have been proposed for improv- 
ing ‘the port facilities and encouraging commercial 
shipping traffic. It is now announced that the Board 
has decided to apply for Parliamentary powers to 
enable it to close the western entrance of the harbour. 
During the war thjs entrance was partially shut off 
by two block ships which have not since been removed. 
It is anticipated that the measure of closing the 
western entrance will provide more comfortable con- 
ditions than exist at present during stormy weather 





for the cross-Channel vessels, and will assist in de- 


veloping the harbour, which has an extent of about 
700 acres. Among other improvements it is proposed 
to extend railway communication to the southern 
breakwater, and to provide additional berths for 
ocean-going vessels. With a view to removing the 
wreck of the monitor Glatton, which was sunk in the 
harbour, work on the hull has been proceeding during 
the last few months. Its progress, however, has been 
considerably retarded by the bad weather which 
has been experienced in the Channel during the last 
few weeks. 


Carbon Dioxide Leakage from Ships’ Holds. 


A RECENT casualty in the hold of a fruit carrying 
ship lends point to a report published this week by 
the Food Investigation Board, describing experiments 
made by Mr. A. J. Smith, of the Low Temperature 
Research Station, Cambridge, on the leakage of carbon 
dioxide gas from unventilated holds of ships. The 
Board has for some time past been studying the 
generation of carbon dioxide in the holds of ships 
carrying apples from Australia. The gas, it appears, 
is given off by the apples even at the temperature 
of cold storage, and if the hold is sufficiently tight 
to allow sufficient concentration of the gas to occur 
the fruit is injured. It ought, therefore, to be true 
that apples can only be carried in ventilated holds, 
but actually cargoes of the fruit have frequently 
been successfully transported in ships the holds of 
which were not deliberately ventilated. The con- 
clusion arrived at was that in such holds the accidental 
ventilation provided was greater than was apparent. 
To test the matter Mr. Smith made the experiments 
described in the report referred to. Carbon dioxide 
gas was introduced into the empty holds of two 
vessels of the “unventilated ”’ type, and the amount 
of leakage was determined by analysing the gas from 
day to day. In one vessel the mean leakage was found 
to be 3500 cubic feet of air per day and in the other 
1350 cubic feet. These figures compared with a 
leakage of 10,000 cubic feet per day, believed to be 
necessary for the safe carriage of fruit in such holds. 
The leakage as measured in port was increased more 
than tenfold merely by opening the thermometer 
tubes leading into the hold. It is believed that the 
rate of leakage when the ship is at sea is increased to a 
similar large extent by the “ working” of the hull, 
and perhaps also by changes of wind pressure over 
the hatch. The leakage would appear to be in large 
part a mass movement effect and to be only to a minor 
extent due to diffusion. 


The Government and Shipbuilding. 


THE suggestion made to the Prime Minister by 
Mr. John Hill, general secretary of the Boilermakers’ 
Society, that to relieve unemployment in the ship- 
building industry the Government should grant a 
subsidy, to be paid out of the Unemployment Fund, 
of 50s. per ton on new ships up to a maximum 0} 
£1,500,000 per year, has been decisively rejected 
by Mr. Baldwin. The Prime Minister, after referring 
to the “‘ insuperable difficulties ’ involved in diverting 
the Unemployment Fund to outside purposes, has 
called Mr. Hill’s attention to the fact that the grant 
of subsidies to particular industries is open to grave 
objections. Such grants, he argues, seldom prove 
more than a temporary relief, and leave the main 
problem unsolved. Moreover, in the case of the ship- 
building industry, a grant on new tonnage would 
create a new trouble in the form of competition 
between subsidised and unsubsidised ships, a trouble 
which would be made worse because there is already 
a large amount of surplus cargo tonnage in existence. 
Another aspect of the Government’s attitude towards 
shipbuilding is revealed in the unofficial statement 
that it is hoping to be able to dispose of Pembroke 
Dockyard for commercial purposes. Negotiations 
to that end are said to be in progress, and the Govern- 
ment is believed to be doing its utmost to bring them 
to a successful conclusion. The Cabinet has now 
definitely decided to support the Admiralty in its 
contention that the dockyards at Pembroke and 
Rosyth should: be placed out of active commission, 
and it is understood that whether the Pembroke 
negotiations are successful or not, the yards will 
close down at the end of next March. 


The World’s Largest Motor Refrigerator Ship. 


THE motor refrigerator ship Upwey Grange, which 
left London on Wednesday, the 18th inst., on her 
maiden voyage to the River Plate, has the distinction 
of being the largest meat carrier of her type afloat. 
She was built for the Houlder Line by the Fairfield 
Shipbuilding and Engineering Company, Ltd., of 
Govan, and after completing successful trials on the 
Clyde, she arrived in London on Friday last. The 
new vessel is 430ft. between perpendiculars, with a 
breadth of 62ft. 3in. and a depth to shelter deck of 
38ft. 3in. Her main propelling machinery comprises 
a twin set of Fairfield-Sulzer marine oil engines, 
similar to those installed in the motor liner Aorangi, 
and designed for a total output of 6400 shaft horse- 
power at a normal running speed of 117 revolutions 
per minute. During her trials the Upwey Grange 
attained a speed of 16-23 knots on the measured 





mile, her designed speed being 14-5 knots. The 
refrigerating machinery, which was supplied by J. and 
E. Hall, Ltd., of Dartford, is of the CO, type, and is 
designed to serve no less than 500,000 cubic feet of 
refrigerated cargo space, in addition to 3000 cubic 
feet of space for the ship’s refrigerated stores. The 
twin refrigerating machines are steam driven, as are 
many of the deck and engine-room auxiliaries, in- 
cluding the two turbo blowers which supply the 
scavenging air to the cylinder of the main engines. 
The Upwey Grange is a remarkable ship, not alone 
for her machinery arrangements, but also for the 
accommodation provided for passengers, officers and 
crew, and the arrangements which have been made 
for the rapid handling of her cargo. 


Future Development of Electricity. 


At a sitting of the Royal Commission on the Coal 
Industry, held last week, Sir John Snell gave evidence 
on behalf of the Electricity Commissioners. The 
average consumption of fuel by steam generating 
stations, he said, was 2-53 lb. per unit generated on 
an average vearly load factor of 30-5 per cent., 
whereas the Barton station of the Manchester Cor- 
poration consumed only 1-51 Ib. of coal on a yearly 
load factor of 29-58 per cent. There could be no 
doubt, Sir John remarked, that a progressive improve- 
ment towards higher thermal efficiencies and lower 
coal consumption would continue to take place. 
Discussing the question of water power, Sir John 
said that quite a considerable development had taken 
place and would take place in North Wales, and that 
there were other schemes under construction and in 
consideration, but if all the water power available 
were utilised it would not produce more than 10 per 
cent. of the energy needed. Asked by the chairman 
if he could tell the Commission anything about the 
Severn scheme, Sir John seid that a prima facie case 
had been made out for the expenditure upon the 
necessary investigation. If the figures which had 
been placed before the Commission were confirmed, 
the power available would be about 260,000 kilowatts 
each day, and on the basis of the present average con- 
sumption of coal per unit, it would represent a saving 
of about 1! million tons of coal per annum. 


London to Cape Town Flight. 


As a result of the co-operation of twenty-one 
different British firms, Mr. Alan Cobham, the well- 
known aviator, and two companions, an engineer and 
a cinematograph operator, set off on Monday morning 
from Croydon Aerodrome in an attempt to fly 
to Cape Town. The machine being used is a 
de Havilland 50 and is that on which Mr. Cobham 
some time ago flew to Rangoon, except that the engine 
has been changed from a 240 horse-power Siddeley 
“Puma” to a 385 horse-power Siddeley “ Jaguar.” 
The increase in power has been rendered necessary by 
the fact that during the flight the machine will have 
to operate in the thin air of the tropics and to take 
off from landing grounds situated in some cases 5000ft. 
to 6000ft. above sea level. At some of the Central 
African landing grounds the density of the atmosphere 
will, it is stated, be equivalent to that at an altitude 
of 10,000ft. in this country. The object of the flight 
is, we gather, to promote the interests of British 
aviation and aeronautical equipment. Incidentally, 
the route will be surveyed for the benefit of Imperial 
Airways, Ltd., which company is credited with the 
intention of later on attempting to develop its com- 
mercial possibilities. . Similar flights have been 
essayed in the past, the most successful being that of 
Van Ryneveld and Brand, two South African aviators, 
who in 1920, after an eventful journey, completed 
the trip by using three machines in succession. 
Mr. Cobham’s route will pass over the Sudan, Uganda, 
Kenya, Tanganyika, Rhodesia, and South Africa. 


Railway Orders. 


ENCOURAGEMENT is given to the growing conviction 
that the engineering trades are really beginning at 
length to improve by the announcement that the 
railway companies have decided upon a large pro- 
gramme of renewals and extension of rolling stock. 
For example, only within the last few days the London 
and North-Eastern Railway Company has made known 
its intention to expend £1,300,000 in the coming year, 
and it is understood that the four great groups will 
place orders and execute wo:ks to the value of no less 
than sixty million pounds all told. The greater part 
of the London and North-Eastern expenditare will go 
on locomotives and wagons, but improvements at 
the Whitemoor locomotive dep6t are in contemplation, 
and will call for £43,000. Of the new locomotives, 
sixty-three have been designed for use in the Metro- 
politan suburbs. They will have greater accelerat ion 
than those at present engaged in the same services. 
As the new engines take the road forty of the old 
engines will be relegated to shunting and goods traffic. 
The programme also includes the construction of 
7400 wagons of various kinds, a good many of which 
will be special types, such as refrigerator vans, fish 
vans and glass vans. There is to be added to this 
programme substantial orders for passenger rolling 
stock. 
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The British Steam Railway Loco- 
motive from 1825 to 1924, 
By L. AHRONS, M.I. Mech. E. 
No. XLVII.* 
1901 TO 


E. 


PERIOD 1914 (continued), 


Three-cylinder Non-compound Express Engines. 
After Stephenson’s three-cylinder engine of 1846, no 
further high-pressure passenger engines with three 
cylinders were built in this country until the end of 1902, 
when J. Holden’s ten-coupled tank engine appeared, 
unless exception be made of one of Webb's compound 
engines of 1889, which was tried temporarily with the 
middle cylinder 20in. instead of 30in. diameter, all 
three cylinders receiving steam from the boiler. Some 


square feet; fire-box, 180 square feet; total, 1475.8 
square feet ; superheater elements, 530 square feet ; 
grate area, 27 square feet; pressure, 160 lb.; total 
weight in working order, 77.1 tons. 

Whilst the four-cylinder non-compound express 
engines are practically all of the 4~-6—0 type, all the 
three-cylinder engines had only four wheels coupled 
until the advent of Mr. Gresley’s 4-6-2 engines of 
1922. This may be due to the preferences of the 
respective designers, but, on the other hand, with 
the more even torque of the three-cylinder engine a 
higher draw-bar pull may be produced per ton of 
weight on the coupled wheels within the limits of 
acthesion. 

Three-cylinder Tank Engines.—Although there 
were no other three-cylinder tender engines during 
this period, there were several very interesting types 








FIG. 305--HOLDEN’S DECAPOD, 


early engines of the type were made in America in 
1847—8 and in 1892. The Wyoming Valley Railway, 
U.S.A., had a few locomotives of different types, 
including 4-4—0 passenger engines, with cranks at 
120deg. In 1902 0-6-2 three-cylinder passenger 
tank engines were built in Germany for local traffic 
in the Berlin area. 

The first of the later three-cylinder express engines 
appeared in this country in March, 1909, when Mr. J. G. 
Robinson converted a standard ‘ Atlantic’? engine 
of the G.C.R. by replacing the two outside 19}in. 
cylinders by three 15jin. by 26in. The two outside 
cylinders drove the hind and the inside cylinder the 
front coupled axle. Outside and inside Walschaerts 
valve gears were used. This was the only example 
of a non-compound three-cylinder engine with divided 


TABLE FE. 


Railway Designer. 


1911 
1903 
1907 
1905 
1906 
1906 
1908 
1907 
1903 
1905 
1907 
1907 


Hughes 
(i. Robinson 


P G. 
Gf ; > i 


G.W_R 
L. and N.W.R ° 
L.T. and 8.R. (Midland) 


2 
‘ : 


G. J. Churehward 
G. Whale 
T. Whitelegg . 
D. EF. Marsh 

. A. Ivatt 
H. A. Hoy 
J. G. Churchward 
J. G, Churchward 
W. Worsdell 


R. M. Deeley . 
I H. Wainwright 
..B. and 8.C.R. D. E. Marsh 
. and N.W.R. : C. B. Cooke 
Ce «+ ° ° .. J. G. Robinson 
L.T. and 8.R. (Midland) R. H. Whitelegg 
L.B. and 8.C.R. ... L. B. Billinton 


1907 
1913 
1910 
1910 
1911 
1912 
1914 


» and C.R 


In 1922 the engine was reconverted to the 
two-cylinder type. 

In 1911 Sir Vincent Raven designed and the North 
British Locomotive Company built the first twenty 
ot the standard N.E.R. three-cylinder ‘“ Atlantic 
express engines. drawings and illustration of which 
appeared in THrE ENGrneerR, November 3rd, 1911. 
Their principal characteristics are that all three 
cylinders, cast in one piece with their piston valve 
chests, drive the front coupled axle, and that three 
Stephenson valve gears with six excentrics are used. 
The cranks are at 120 deg. The cylinders are 16}in. 
by 26in.; coupled wheels, 6ft. 10in. diameter ; wheel 
base, 6ft. Gin. + 7ft. 5in. + 7ft. Tin. + 8ft. = 29ft. Gin. ; 
boiler, 5ft. 6in. diameter; heating surface of the 
later engines built at Darlington, tubes, 1295.8 
* No. XLVI. appeared November 13th. -“ 


drive. 





1902 


of tank engines. At the end of 1902 J. Holden built 
a 0-10—0 tank engine—-Fig. 305—at the G.E.R. works 
for heavy suburban traffic, for which quick accelera- 
tion was the principal object. It was the third three- 
cylinder engine in this country since Stephenson’s 
engines of 1846-1853*, and was also the first having 
ten wheels coupled. The three cylinders were 18}in. 
by 24in., placed horizontally, those outside driving 
the third axle, the inside one driving the second axle 
by means of a connecting-rod in the form of a_ 
triangular frame which embraced the leading axle. 
The cranks were at 120 deg. The six excentrics were 
placed inside on the third axle. The trailing axle had 
ljin. lateral play, to allow of which the coupling rod 
pin and bush formed a ball and socket joint, and the 
back length of rod had a knuckle joint in front. The 


—Principa! Tank Engines : 


Wheel base. 

Cylinders 

i inside 
o outside. 


Driving 
wheels, 
dia. 


Total 
H.8. 


Coupled Total. 


aq. ft. 
897 
1143 
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1331 
999 
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fire-box was of the Wootten type with direct stayed 
arched roof, the casing being 7ft. 94in. wide outside. 
The tanks, of 1300 gallons capacity, were underneath 
the trailing end, and between the frames in front of 
the fire-box. The exhausts terminated in three annular | 
blast-pipe cones independent of each other. The | 
sanding gear was automatic, worked by air simul- | 
taneously with the opening of the regulator, The | 
wheels were 4ft. 6in. diameter ; wheel base, 19ft. 8in., | 
equally divided. The boiler, 5ft. 1}in. diameter inside | 
the middle (smallest) ring, contained 395 1 }in. tubes, | 
giving a heating surface of 2878.3 square feet ; total, | 
3010 square feet; grate, 42 square feet; pressure, 
200 lb.; tank capacity, 1400 gallons; total weight 

* The other was a 0-6-0 goods tender engine built in 1868 by | 
the Blythe and Tyne Ry. with three cylinders arranged similarly | 
to Stephenson’s engine of 1846. 


Super- 
heater 
surface. 


loaded, 80 tons, the maximum axle load being 16} tons. 
The load per foot run of wheel base was 4.06 tons, an 
extremely high figure. 

The engine was built experimentally to prove 
whether a steam locomotive could accelerate as wel] 
as an electric locomotive, since electrification had 
been suggested for the suburban services. The electric 
people said that a train of 315 tons could be accelerated 
to 30 miles per hour from the start in thirty seconds, 
equivalent to 1.46ft. per second per second. Holden's 
engine actually accelerated a new train of eighteon 
coaches, weighing 335 tons, at a rate of 1. 4ft. per 
second per second in very windy weather. Neverthw- 
less it did little actual service, and in 1906 was reco: 
structed as a 0-8-0 tender engine. In its original 
form the load per foot run of wheel base was too great. 
In the tender engine, by increasing the wheel base 
it was reduced to 2.34 tons. It should be added 
that, when the ten-coupled engine was designed, it 
was recognised that the scheme which proposed t! 
use of such engines involved the strengthening of 
many bridges, especially between Liverpool-street 
and Stratford, and although the cost of the steam 
scheme was said to have been less than that of t! 
electric proposals, both were abandoned subsequent! 
on account of the great outlay involved and a falling 
off of traffic which had taken place. 

The three-cylinder shunting side tank engine 
built in 1907 by Beyer, Peacock for the G.C.R. to 
J. G. Robinson's designs, were of the 0-8-4 type, 
this arrangement being selected to utilise parts inte: 
changeable with existing 0-8-0 tender engine 
Cylinders, 18in. by 26in.; coupled wheels, 4ft. 8in 
diameter. The inside cylinder drives the secon: 
and the outside cylinders the third axle, with cranks 
at 120 deg. Coupled wheel base, 17ft. lin.; bogie 
base, 7ft. 6in.; total base, 30ft. 8in.; total heating 
surface, 1931 feet ; pressure, 200 lb.; tank 
capacity, 3000 gallons ; fuel, 5 tons; total weigh: 
in working order, 96.7 tons, of which 74 tons ar 
carried on the coupled wheels. An _ illustration 
appeared in THe ENGINEER, April 10th, 1908. 

The first N.E.R. three-cylinder locomotives wer 
also heavy hump-shunting side tank engines, built in 
1909 at Gateshead Works to W. Worsdell’s design~ 
In contradistinction to the G.C.R. engines they are oi 
the 4-8-0 type. The drive is divided and the cranks 
are at 120 deg.; cylinders, 18in. by 26in.; coupled 
wheels, 4ft. 7}in.; wheel base of bogie, 6ft. 6in.; 
coupled wheels, 15ft. 3in.; total, 29ft.; total heating 
surface, 1310 square feet; pressure, 1751b.; tank 
capacity, 2500 gallons; weight on coupled wheels, 
66.85 tons; total 84.65 tons. Drawings appeared 
in THe Encrineer, January 21st, 1910. 

From this time the three-cylinder engine mac 
steady headway on the N.E.R. Sir V. Raven’s 4-6-2 
mineral side tank engines, built in 1910 at Darlington 
illustrated in Toe ENcrneer of January 6th and 27th, 
1911, have 16jin. by 26in. cylinders, all driving the 
first coupled axle, an arrangement since adhered to 
in all N.E.R. three-cylinder engines, in conjunction 
with piston valves driven from six inside excentrics 
and Stephenson's gear. The coupled wheels are 
4ft. 7}in.; rigid wheel base, I4ft. 6in.; and total 
hase, 34ft. 3in.; total heating surface, 1648 square 
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British Railways, 1901 to 1914. 
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October 19th, 1906 
March 17th, 1911 
January Ist, 1909 
November 28th,1913 
February 5th, 1904 
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April 3rd, 1908 
October 2nd, 1908 
May 6th, 1910 


1500 


2250 
2000 
2300 
1700 
2330 
2200 
2700 


January 6th, 1911 
June 23rd, 1911 


January 2nd, 1914 
May 15th, 1914 


feet ; pressure, 180 lb.; tank capacity, 2300 gallons ; 
coal, 5 tons; weight in working order, 87.4 tons, of 
which 55.6 tons rest on the six-coupled wheels. 
The N.E.R. 4-4 4 superheated passenger tank 
engines with three cylinders followed in 1913. 
Cylinders, 16}in. by 26in.; coupled wheels, 5ft. 9in. 
diameter; wheel base, 6ft. 6in. + 7ft. 3in. + 8ft. 
+ 6ft. 3in. + 6ft. 6in. — 34ft. 6in.; tube heating 


| surface, 934.8 square feet ; fire-box, 124 square feet ; 


total, 1058.8 square feet; superheating surface, 
273 square feet; grate, 23 square feet ; pressure, 
160 lb.; tank capacity, 2000 gallons; weight on 
coupled wheels, 39} tons; total weight, 84} tons. 
These engines, which replaced old tender engines on 
long cross-country lines, were illustrated in THE 
ENGINEER, October 23rd, 1914. They were built 
down to 1922, and there are forty-five in service. 
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Passenger Tank Engines, Two-cylinder Type.—-The 
principal features of progress were the gradual 
increase in heavy six-coupled passenger tank engines, 
and in the designs of tank engines for main line fast 
trains for distances up to about 80 miles. The 0-4-4 
type was still built by the L. and 8.W.R. and S8.E. and 
C.R. for local traffic, and the 2-4-2 type by the 
j.. and Y.R., on which line the later engines were 

perheated and frequently used for main line fast 
trains. The annexed table gives a summary of the 
various types. In engines with a single axle at one or 
both ends radial axle-boxes of the Webb or Bottomley 
tvpes are used, except in the G.W.R. 2-6-2 engines 
4 and 10, which have radial axle-boxes at the trailing 
and pony trucks at the leading end. The springs of 
the front coupled wheels of the G.W.R. engines are 
connected by compensating levers to those of the pony 
truck and the springs of the hind coupled and radial 
wheels are similarly connected. The driving wheels 
have independent springs. 


The 2—6—2 tank engines (8) of the L. and Y.R. 


249.7 square feet ; grate, 20.56 square feet; pres- 
sure, 200lb.; weight in working order on coupled 
wheels, 49.15 tons; total, 56.25 tons. The super- 
heater was added subsequently. 

Another type, new to British practice, originated 
in 1912 on the Caledonian Railway to J. F. McIntosh’s 
design. This class also had inside cylinders and leading 
pony truck, the latter being introduced owing to the 
extra weight of larger cylinders, 19}in. by 26in., and 
a superheater. The truck wheels are 3ft. 6in. and 
the coupled wheels 5ft. diameter ; pressure, 160 Ib.; 
weight in working order, 54} tons. Only five of these 
engines were built ; they succeeded non-superheated 
4-6-0 engines. 

Eleven similar engines were built by the North 
British Locomotive Company in 1915 for the Glasgow 
and South-Western Railway, to P. Drummond’s 
designs—Fig. 308. Cylinders, 19}in. by 26in.; 
wheels, 3ft. 6in. and 5ft. diameter; wheel base‘ 
rigid, 17ft. lin.; total, 23ft. 7in.; evaporative heating 
surface, 1491 square feet; superheating surface, 








FiG. 306- GREAT CENTRAL 


proved somewhat unsteady on trauis ; 
some have been broken up and the others relegated 
to banking services. The N.E.R. 4-6-0 engines (11), 
vhich were built for the Whitby district, have since 
heen converted to the 4-6-2 type. The springs of 


the coupled wheels were connected by compensating 


passenger 


levers. 

The great increase in tank capacity may be noted. 
Before the end of last century it was, with few 
exceptions, about 1000 to 1200 gallons. Fig. 306 
shows the Great Central (L. and N.E.) type 4-6-2 
tank engine, No. 16 in the Table E. 
dimensions of leading tank engines. 
Tender Engines, 0-6-0 Type.—-For fast 
main line goods traffic, the 0-6—0 engines on several 
lines were replaced by 2-6-0 and 4-6-0 engines with 
larger wheels, 5ft. 6in. to 6ft. diameter, though on 
others, notably the Midland, the 0-6-0 type was 
retained, the later engines having superheaters. Sir 
Henry Fowler's 0-6-0 Midland engines, first built in 
1911, but principally simre 1917, are good examples 
of British modern practice. They have 20in. by 


This table gives 


Goods 








TANK ENGINE, 1911 - 1923 


211 square feet; grate, 26] square feet ; 
180 lb.; weight in working order, 62 tons, of which 
54.35 tons are available for adhesion. 

These are the only 2-6-0 engines with inside 
cylinders on British railways, but those with outside 
cylinders are much more numerous. The G.W.R. 
standard engines by Mr. G. J. Churchward were 
introduced in 1911, and have 18}in. by 30in. cylinders, 
5ft. 8in. coupled wheels, evaporative heating surface, 
1350.9 square feet; superheating surface, 215.8 
square feet : grate area, 20.56 square feet ;: pressure, 
200 Ib.; and inside Stephenson's link motion ; weight 
on coupled wheels, 52.6 tons ; total 62 tons. They 
were illustrated in THe ENnGIneer of January Ist, 
1915. 

Drawings of Mr. H. N G.N.R. 2-6-0 
engines of 1912-13 were given in THE ENGINEER of 
November 28th, 1913, but the later standard engines 
from 1914 onwards—see THe Encriveer, January 
Ist, 1915—have_Jarger boilers. The following dimen- 
sions apply to the latter :—Cylinders, 20in. by 26in.; 
coupled wheels, 5ft. 8in. diameter; coupled wheel 


pressure, 


‘ iresley ‘s 








FIG. 307-- GREAT WESTERN GOODS ENGINE, 


26in. cylinders with piston valves ; 
wheels; tube heating surface, 1045 square feet ; 
fire-box, Belpaire, 125 square feet ; total, 1170 square 
feet ; additional superheating surface, 313 square 
feet ; grate, 21.1 square feet ; pressure, 160 Ib.; 
weight in working order, 49.1 tons. These engines 
replaced the earlier non-superheated type of 1903-1907 
which had 18}in. by 26in. cylinders and 175 Ib. 
pressure. A large number of the Midland super- 
heated type are now being built at Derby, Crewe and 
St. Rollox for the L.M.S. Railway. Drawings ap- 
peared in THe ENGINEER, December 29th, 1911. 
2-6-0 Goods Engines.—These comprised three 
different types. The G.W.R. engines of 1901-1903, 
originally designed by W. Dean, were unique in 
having double frames and four bearings for the coupled 
axles, with pony trucks having inside bearings only 
—Fig. 307. Cylinders, 18in. by 26in., with piston 
valves; wheels, 2ft. 8in. and 4ft. 7}in. diameter ; 
wheel base, 22ft. 6in., equally divided. The boiler 
of Mr. Churchward's design with taper wagon top is 
4ft. 10}in. diameter outside the front ring, and 5ft. 6in. 
diameter at the back. Heating surface of Belpaire 
fire-box, 128.7 square feet; total evaporating sur- 
face, 1478.3 square feet ; superheating surface, 


5ft. 3in. coupled 


23ft. 9fin.; 


the trailing axle has jin. side play. 
Mr. McIntosh’s larger engines of 1913, very similar 
to that illustrated in Tae Encringer of December 
28th, 1906, have 19}in. by 26in. cylinders ; 5ft. 9in. 


coupled wheels; coupled wheel base, 13ft. 4in.; 
evaporative surface, 1567 square feet ; superheating 
surface, 403 square feet ; pressure, 170 lb.; weight on 
coupled wheels, 51.25 tons; total weight, 68.5 tons. 

The L. and N.W.R. 4-6-0 engines by G. Whale, 
built at Crewe from 1906, and illustrated in Tae 
EncrIneer, January 25th, 1907, have Joy's valve 
gear. Cylinders (inside), 19in. by 26in.; coupled 
wheels, 5ft. 2}in. diameter; coupled wheel base, 
13ft. 7in.; total base, 26ft. 8}in.; total heating sur- 
face, 1984.8 square feet; pressure, 185 lb.; weight 
on coupled wheels, 44.2 tons ; total weight, 63 tons. 
One hundred and seventy of these engines were built 
down to the end of 1909, after which the type was 
discarded. 

Eleven engines were built at Gorton Works for the 
G.C.R. in 1913—4 to Mr. J. G. Robinson's designs and 
were illustrated in Tae ENGINEER, January Ist, 1915. 
The dimensions are similar to those of the large 
4-6-0 express engines of the “Sir Sam Fay ”’ class, 
but the coupled wheels are 5ft. 7in. diameter, the 
cylinders are 2l}jin. by 26in., evaporative heating 
surface 2377 square feet, superheating surface 440 
square feet. 

Of the 4-6-0 express goods engines with outside 
cylinders, those of the N.E.R. from 1911 onwards are 
enlargements of the 1899-1900 engines previously 
mentioned. The coupled wheels are 6ft. l}in. dia- 
meter and the cylinders 20in. by 26in.; evaporative 
heating surface, 1821 square feet ; superheating sur- 
face, 544.8 square feet ; and 180 lb. pressure ; weight, 
68.85 tons. One of the class, built in 1913, had 
Stumpff uniflow cylinders, but in 1942 it was rebuilt 
with ordinary cylinders. 

The engines of the L. and_S.W.R. by R. W. Urie, 
1914, have 2lin. by 28in. cylinders, 6ft. coupled wheels 
and 1801b. pressure. The heating surface varies in 
accordance with the type of superheater. The engines 
with Robinson’s superheaters have a tube heating 
surface of 1716 square feet ; fire-box, 167 square feet ; 
total evaporative surface, 1883 square feet ; super 
heater, 371 square feet. These engines, which were 
illustrated in THe Enorneer of January 23rd and 
May 15th, 1914, have outside Walschaerts valve gear 
actuating piston valves above the cylinders. The plat 
forms are carried above the wheels. 

Eight Wheels Coupled Engines.—Eight engines with 
2lin. by 26in. inside cylinders, built 1901-3 by the 
Caledonian Railway, have 4ft. 6in. wheels, 2500 square 
feet of heating surface, 180lb. pressure, and the 
extremely long wheel base of 22ft. 4in. The type was 
not repeated, and these remained the only eight- 
coupled tender engines in Scotland until the group- 
ing amalgamations. 

In 1910 the L. and N.W.R. returned to Webb's 
original non-compound type of 1892, but with enlarged 
cylinders and boilers, and from 1912 onwards super- 
heaters were added. The standard engines have 
inside cylinders, 20}in. by 24in., 4ft. 5jin. coupled 
wheels, tube heating surface 1625.7 square feet, 
fire-box 146.7, and additional superheating surface 
378.6 square feet, pressure 160 lb., weight 60.25 











1901 - 1903 


base, 16ft. 3in.; total base, 25ft. 2in.; boiler diameter, 
5ft. 6in.; evaporative heating surface, 1667 square 
feet ; superheating surface, 403 square feet; grate 
area, 24 square feet; pressure, 1701b.; weight on 
coupled wheels, 53.4 tons; total weight, 63.7 tons. 
These engines, which have outside Walschaerts gear, 
are without splashers, the platforms being above 
the wheels. 

The L.B. and 8.C.R. engines by Mr. L. B. Billinton, 
built in 1913, were described with drawings and illus- 
trations in THe ENGINEER of January 30th, 1914, 
and, like the Great Western engines, have Belpaire 
fire-boxes and inside Stephenson's link motion. The 
outside cylinders are 2lin. by 26in.; coupled wheels, 
5ft. 6in. diameter ; coupled wheel base, 15ft. 6in.; 
total base, 23ft. 9in.; evaporative heating surface, 
1295 square feet ; superheating surface, 279 square 
feet ; grate area, 24.8 square feet ; pressure, 170 Ib.; 
total weight in working order, 63.5 tons. 

4-6-0 Express Goods Enginea.—This type with 
inside cylinders was first put to work on the Cale- 
donian Railway by J. F. McIntosh in 1902, though 
at first used for passenger traffic on the Oban iine. 
The engines have 5ft. wheels, 19in. by 26in. cylinders ; 
coupled wheel base, 11ft. 3in.; and total wheel base, 
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FIG. 308--GLASGOW AND SOUTH- WESTERN GOODS ENGINE, 1915 


tons. These engines have piston valves and Joy's 
valve gear. 

In 1901 0-8-0 engines with outside cylinders were 
built by the N.E.R. to W. Worsdell’s desigas (see 
THe Encrneer, November 29th, 1901, and June 6th, 
1902). Cylinders, 20in. by 26in.; wheels, 4ft. 7}in. 
diameter ; wheel base, 17ft. 2in.; total heating sur- 
face, 1699 square feet; pressure, 200lb. In the 
engines of 1913 much larger boilers with superheaters 
were provided, and the pressure was reduced to 
160 lb., but the cylinders were not enlarged. 

Similar engines with 19}in. by 26in. cylinders, 
4ft. 7in. wheels, and 180lb. pressure were built in 
1902-1910 for the G.C.R. to Mr. J. G. Robinson's 
designs. In all these outside-cylinder engines the 
drive is on the third axle and inside Stephenson's 
motion is used. 

The 2—8—0 type made its first appearance in 1903, 
when Mr. Churchward designed an engine for the 
G.W.R. with 18in. by 30in. cylinders and 4ft. 7}in. 
coupled wheels. Later engines have 18}in. by 30in. 
cylinders ; coupled wheel base, 16ft. 10in.; total base 
25ft.7in.; tube heating surface, 1686.6 square feet ; fire- 
box, 154.8 square feet; superheating surface, 286.6 
square feet ; pressure, 225 1lb.; weight, 68.3 tons, of 
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which 61.9 tons are available for adhesion. See large 
plate, THe ENGINEER, October 16th, 1910. 

The G.C.R. 2-8-0 engines, first built in 1911 to 
Mr. J. G. Robinson’s designs, have 2lin. by 26in, 
cylinders ; 4ft. 8in. coupled wheels ; coupled wheel 
base, 17ft. lin.; total base, 25ft. 4in.; tube heating 
surface, 1348 square feet ; fire-box, 153 square feet ; 
superheating surface, 255 square feet; pressure, 
160 lb.; adhesive weight, 67.15 tons; total, 73.85 
tons. Both of the G.W. and G.C. engines have inside 
Stephenson’s link motion and piston valves. 

Mr. H. N. Gresley’s G.N.R. 2-8-0 engines of 1913 
have outside Walschaerts valve gear; _ cylinders, 
2lin. by 28in.; coupled wheels, 4ft. 8in. diameter ; 
coupled wheel base, 18ft. 6in.; total, 26ft. 4in.; tube 
heating surface, 1922 square feet ; fire-box, 162 square 
feet ; superheating surface, 570 square feet; grate, 
27 square feet ; pressure, 170 Ib.; weight on coupled 
wheels, 67.4 tons; total, 76.2 tons. See THe Enat- 
NEER, January Ist, 1915. 

Six 2-8-0 engines, designed by Sir Henry Fowler 
and built at Derby for the Somerset and Dorset 
Joint Railway, were illustrated in THe ENGINEER of 
April 24th, 1914. The cylinders are 2lin. by 28in., 
with 10in. piston valves above; coupled wheels, 
4ft. 7}in. diameter ; tube heating surface, 1170 square 
feet ; fire-box, 151 square feet ; superheating surface, 
360 square feet; grate, 28.4 square feet ; pressure, 
190 lb. The fixed wheel base 17ft. 6in.; total, 
25ft. 9in. The Walschaerts valve gear is outside. 
The weight in working order is 64.75 tons, of which 
56.025 tons are available for adhesion. 

There are no 4-8-0 tender engines on British 
standard-gauge railways, though two built by Huds- 
well and Clarke in 1907 for the Londonderry and 
Lough Swilly Railway, Ireland, 3ft. gauge are in 
service. 

Eight Wheels Coupled Side Tank Engines.—The 
4-8-0 and 0-8-4 three-cylinder types have been 
mentioned. The 0-8-2 type with inside cylinders 
was introduced by Mr. Ivatt on the G.N.R. in 1903. 
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read by T. H. Riches and S. B. Haslam before the 
Institution of Mechanical Engineers, October, 1906. 
As loads increased, and one or two trailer cars had 
to be added, it was found necessary to use independent 
locomotives, and several companies, notably the 
G.W.R., N.E.R. and L.B. and 8.C.R. utilised existing 
small tank engines, which were sandwiched between 
ordinary bogie carriages. The greater number of 
the original combined engines and cars have now been 
abandoned, though som? are still in service. 








Public Works and Transport 
Congress. 
No. Ll. 


Tue Public Works, Roads and Transport Congress 
and Exhibition, which are held every two years, were 
opened yesterday, the 19th inst., at the Royal Agri- 
cultural Hall, Islington, and will remain open until 
Thursday of next week. Following our procedure of 
two years ago, we propose to treat the Congress 
separately from the Exhibition, and shall postpone 
until our next issue our description of the latter. 
In what follows we give a résumé of the papers which 
were considered on the first day, the 19th inst. Before 
doing so, however, we may explain that the Congress 
and Exhibition, of which his Majesty the King is 
Patron, and Mr. Neville Chamberlain, Minister of 
Health, is President, are held under the joint auspices 
of a number of separate bodies, and that on its 
Organising Committee, of which Sir Henry P. May- 
bury, K.C.M.G., the Director-General of Roads, 
Ministry of Transport, is chairman, there are repre- 
sentatives of the Ministry of Health, the County 
Councils’ Association, the Association of County 
Councils in Seotland, the Association of Municipal 
Corporations, the Convention of the Royal Burghs, 

the Association of Dis- 
trict Committees in Scot- 








FIG. 309--LANCASHIRE AND YORKSHIRE TANK ENGINE, 1908 


These engines, which were illustrated in THe Ener- 
NEER, August 7th, 1903, had 4ft. 8in. coupled wheels 
and 19}in. by 26in. cylinders, but the cylinders were 
afterwards reduced to 18in. by 26in., as smaller 
boilers were found necessary to reduce the weight. 
The side tanks were also shortened. 

Five L. and Y.R. 0-8-2 banking engines by Mr. 
G. Hughes, built in 1908, have 21}in. by 26in. cylin- 
ders, 4ft. 6in. coupled wheels, and 180 1b. pressure. The 
cylinders were then the largest in this country for a 
simple engine. The tires of the two middle pairs of 
coupled wheels were without flanges, but of increased 
width. Total wheel base, 24ft. 6in.; weight, 84 tons, 
of which 66 tons are available for adhesion. They 
are shown in Fig. 309. 

Similar engines built by C. Bowen Cooke for the 
L. and N.W.R., in 1911, have 20}in. by 24in. cylin- 
ders and 4ft. 54in. coupled wheels. 

G.W.R. engines of - the 2-8-0 type have outside 
cylinders, 18}in. by 30in., 4ft. 7in. wheels, and 
200 lb. pressure ; weight, 78 tons, of which 70 tons are 
available for adhesion. The first of them came out 
in 1910 and was illustrated in THe ENGINEER, 
January Ist, 1915. 

The 2-8-2 tank engine is not represented on British 
railways. It has the advantage of reducing flange 
wear of tires, at the expense of a smaller proportion of 
adhesive to total weight. Mr. Gresley’s 2-8-2 tender 
engine was illustrated in THe ENGINEER, June 26th, 
1925. 

Steam Motor Coach Locomotives.—In 1903 there 
was a revival of the old W. Bridges Adams steam rail 
cars, and D. Drummond placed one in service on the 
L. and 8.W.R. between Fratton and Southsea. Most 
of the leading lines followed with various designs for 
light branches, some with vertical and others with loco- 
motive type boilers. In those for the G.W.R. and L. 
and N.W.R. the engine and boiler were enciosed within 
the coach at one end. In other cases, such as on the 
G.N.R. and L. and Y.R., and in Kitson’s engines for 
the S.E. and C.R., the engine was placed outside the 
coach, to which it was attached in such a way that 
its four wheels carried one end of the 8-wheeled com- 
bination. Most of the locomotives were of the 0—-4—0 
type, but the Taff Vale engines and those by Beyer- 
Peacock for the L.B. and 8.C.R. and N.S.R. were of 
the 0-2-2 type with outside cylinders and single driving 
axles. For a complete account, with dimiensions and 


drawings, reference should be made to the paper 








land, the Rural District 
Councils’ Association, the 
Institution of Municipal 
and County Engineers, 
the County Surveyors’ 
Society, the Highway 
Engineers’ Association of 
Seotland, the British 
Waterworks’ Association, 
the Incorporated Munici- 
pal Electrical Association, 
the Institution of Gas En- 
gineers, the Association of 
Managers of Sewage Dis- 
posal Works, the Institute 
of Cleansing Superinten- 
dents, and the County 
Land Agents’ Association. 

The Conferences held yesterday had, both of them, 

-morning and afternoon-—been arranged by the 
Association of Managers of Sewage Disposal Works. 
At the morning Conference, which was held under the 
chairmanship of Mr. G. A. Hart, M. Inst. C.E., who 
is this year President of the Association, and is, as 
our readers will remember, the Sewerage Engineer 
to the Corporation of Leeds, the following papers 
were considered :—(a) ** Partial Purification of Sewage 
by Activated Sludge,” by Mr. H. C. Whitehead, 
Assoc. M. Inst. C.E., Engineer to the Birmingham, 
Tame and Rea District Drainage Board, and (6) 
“ Activated Sludge Experiments at Bradford: I., 
Nitrogen Losses in an Activated Sludge Tank; IL., 














but the changes brought about by the biologica! 
agent were much more profound and far-reachiny 
than it was practicable to obtain by chemical action 
Both agents eliminated practically the whole of thx 
finely divided suspended matter ; chemical precipita 
tion reduced colloidal matter to a limited extent, anc 
did not appreciably reduce the smell and fly nuisanc: 
when the treated liquor was applied to bacteria bed- 
On the other hand, an activated sludge treatment «| 
short duration, followed by sedimentation for thy 
recovery of the sludge, arrested putrefactive ten- 
dencies in the resultant liquor, checked the develo) 
ment of certain flies—psychoda—and reduced thx 
colloidal matter sufficiently to enable a bacteria be«| 
to deal with at least twice as much treated liquor a 
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it was formerly capable of dealing with in an untreated 
state. 

The author showed a diagram illustrating the 
removal of impurities during an activated sludge 
treatment—* fill and draw °’—of six hours, which, he 
pointed out, indicated the remarkable efficiency of 
the activated sludge process in its early stages, during 
which time flocculation of a large amount of the col- 
loidal impurities took place. In the later stages, when 
oxidation of dissolved impurities occurred, the eftici- 
ency of the process, he explained, fell off considerably, 
owing no doubt to the rapid reduction in the early 
stages of the quantity of impurities to be attacked 
It was, he added, those facts and the desirability of 
taking full advantage of a large existing area of sub- 
stantially constructed bacteria beds, which in 1922 
prompted Mr. John D. Watson, M. Inst. C.E., Engi 


















































— 








From Sedna Conditioned 
Jank 


Flocculation Tank 


THE EnGineER 


Sludge Separating 
Tank. 


Stuaije 


SSS ee 


Jo Bacteria Beds 


Sludge Conditioning 
Tank. 


Swan XC 


FIG. 2--ARRANGEMENT OF PARTIAL PURIFICATION PLANT 


. 


Partial Treatment of Strong Sewage by Activated 
Sludge,”’ by Mr. J. A. Reddie, F.1.C., Chief Chemist 
at the Bradford Sewage Works. At the afternoon 
Conference, which was presided over by Mr. I. G. 
Gibbon, Assistant Secretary, Ministry of Health, 
the following papers were taken :—-(c) ‘‘ Sewage Dis- 
posal in Rural Areas, both from an Engineering and 
Economic Aspect,” by Mr. W. H. Makepeace, 
F. Inst. 8.E., A.M.I. Mech. E., City Sewage Engineer, 
Stoke-on-Trent. 
Sewace DIsposat. f 

Mr. Whitehead, in his paper, said that the action 
of activated sludge when used for partial purification 
had been compared to that of chemical precipitation, 


neer to the Birmingham, Tame and Rea Drainage 
Board at that time, to recommend the adoption at 
Birmingham of the partial purification process now 
being developed by him, the author. He illustrated 
it by two drawings, which we reproduce in Figs. | 
and 2, of which the first shows the position of the 
plant in relation to the general scheme of sewage 
disposal, while the other shows in detail the lay-out 
of the plant. It would be observed, said Mr. White- 
head, that an essential feature was the separate con- 
ditioning of the sludge employed for flocculation 
purposes. 

Commenting on the arrangement of the tanks, Mr. 
Whitehead went on to say that, having regard to the 
fact that the volume of sludge to be reconditioned 
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was only from one-tenth to one-fifth of the total 
volume of sewage under treatment, it was obvious 
there should be a large saving in power in agitating 
that smaller mass, even for twice the time required, 
compared with a mass five or ten times its bulk. 
The separate conditioning—or revivifying—of sludge 
was also a distinct safeguard in dealing with sewages 
liable to sudden changes in strength. It was a dis- 
heartening experience to have the whole activated 
ludge contents of a plant poisoned by a discharge of 
gas liquor or other inhibiting trade waste, and that 
experience was by no means infrequent. Sedimenta- 
tion tanks acted as a buffer to those discharges, but 
n in large works sedimentation tanks were some- 
times not sufficient to prevent serious damage being 
dl Compare, he said, the effect of such a sterilis- 
ing discharge lasting two hours on activated sludge 
plants without and with separate sludge condition- 
ing tanks. In the first case, the whole of the activated 
sludge was open to sterilising or poisoning action, 
whereas in the second instance only one-fifth to one- 
tenth of the total sludge came in direct contact with 
the poisonous discharge. In other words, the damage 
caused by such a discharge to a plant without separate 
sludge conditioning tanks was measured weeks, 
and in the second case in hours. 

The author then quoted a passage from a paper 
read by Mr. Arthur J. Martin before the Institution of 
Civil Engineers December, 1923, entitled ‘‘ The 
Bio-aeration of This quotation ended as 
follows :—** Further, an appliance which may be very 
efticient for aeration is unlikely to possess che same 
degree of efficiency as a mixer. It would appear 
therefore that separate of carrying out the 
two operations are desirable.” Mr. Whitehead said 
that he desired to stress the importance of that state- 
ment. It was obvious to any student of hydraulic 
engineering that economy in power was best attained 
of high water velocities and sudden 
changes direction. It had become apparent to 
most observers that the larger proportion of power 
consumed was that required to bring about mixing 
of sewage liquor and sludge. As that operation was 
most economically carried out at low velocities the 
required apparatus as one which would Dring about 
an evenly diffused mixing action without submitting 
any portion of the liquor to violent agitation. In 
testing several mechanical mixing devices at Birming- 
ham, it had become apparent, especially in re-con- 
ditioning sludge, that undue violence in agitation 
caused a breaking up and emulsification of the delicate 


ne. 


in 
Sewage.” 


means 


by avoidance 


in 


sludge floes. 

The problem of aeraticn did not present the same 
difficulty as that of mixing. As the power required 
was so much smaller than the power required for 
mixing the allowable margin in efficiency might be 
The usual mechanical means of aeration 
surface disturbance, the desired effect being 
similar to that of a pool subjected to heavy rainfall. 
It might be a distinct advantage to give a certain 
amount of aeration to sewage liquor before subjecting 


yreater 


were 


it to activated sludge treatment. 
However advantageous a new 
from a manipulative aspect, it was in the end generally 
approved or condemned on a cost basis. For com- 
parison of alternative the total annual 
charge on the municipal rates was the only fair basis. 
\s bearing on this statement, the author appended to 
his paper two tables, giving the estimated first cost 
and the estimated annual running expenditure in 
connection with installations to treat a dry-weather 
flow of 3 million gallons of sewage per twenty-four 
hours by (A) bacteria beds, (B) complete treatment 
in a bio-aeration plant, and (C) partial purification in 
bio-aeration plant with completion of treatment on 
bactgria beds. These tables are too long to reproduce 
in full, but they may be summed up as follows : 
Scheme A. Scheme B. Scheme C. 
£148,000 .. £117,000 .. £121,200 
£13,730 £15,410 £13,540 


might be 


process 


schemes, 


Prime cost , 
Annual expenditure 


Mr. J. A. Reddie, in his paper, first of all described 


a test which he had carried out to ascertain the 
nitrogen losses in an activated sludge tank. He ex- 


plained that the Bradford sewage contains an abnor- 
mal amount of albuminoid and protein matter, the 
result of the inclusion in its volume of a large propor- 
tion of liquid trade effluent from the wool-scouring 
plants in the city. In view of that high nitrogen 
content, it was considered that it would be interesting 
to obtain some information as to the nitrogen balance 
a tank treating this sewage, and compare it with 
the results obtained by other workers. As regards the 
nitrogen contents of the sewage of Bradford, Mr. 
Reddie explained that a series of daily determinations 
of the nitrogen, carried out over a considerable period, 
had given the following average results :— 


th 


Nitrogen figures, 
parts per 100,000, 
4-335 


Bradford crude sewage. 


As free and saline NH, 


As albuminoid NH, 1-450 
As nitrites 28 nil 

As nitrates 058 
As X nitrogen 6-422 


12-265 


recorded figures were 


Total nitrogen .. .. . 
Over this period, the highest 


These figures, he added, gave a good indication of 
the nature of one variety of the trade refuse which 
entered the sewers of the city, and when the follow- 
ing average figures for the same period were taken into 
consideration, the complete picture of the sewage 
became interesting 
Parts per 100,000. 


se 59-0 
Alkalinity (= H,SO,) 56-0 
Suspended matter 93-0 
Oxygen absad, 21-6 


In view of the sewage picture presented by tnese 
figures, an experimental activated sludge tank on a 
very small scale was put into commission over two 
periods and the nitrogen figures determined. The 
results obtained were given in two tables, which are 
too long to be reproduced. It may be said, however, 
that they showed that 71-3 per cent. of the free and 
saline nitrogen had been lost, and 100 per cent. of the 
nitrate nitrogen had been lost; while there were 
gains of 2-07 per cent. in the albuminoid nitrogen, 
and of 34-3 per cent. in the X nitrogen. On all the 
forms of nitrogen the loss worked out at 8-6 per cent., 
or a retention of nitrogen of 91-4 per cent. The 
was repetition of the first, and was 
carried out in a precisely similar manner. It showed 
that similar results in the matter of gains and losses 
in the same forms of nitrogen had been obtained, 
though the actual percentages, of course, differed. 
There was a 100 per cent. loss on the free and saline 
nitrogen and on the nitrate nitrogen; while there 
were gains of 14-1] per cent. on the albuminoid nitrogen 
and of 34-2 per cent. on the X nitrogen. On all the 
forms of nitrogen the loss worked out at 18-60 per 
cent., or a retention of nitrogen of 81-4 per cent. 

In the second part of his paper, which dealt with 
partial treatment of a strong sewage by activated 
sludge, Mr. Reddie said that the treatment of sewage 
by activated sludge was generally regarded as a 
process complete in itself, and, of course, in the case 
of the majority of sewages it was only as a complete 
process that it could be economically considered. 
But in the case of strong sewages, which might contain 
abnormal amounts of difficult trade wastes, it did 
seem to him that it might usefully be considered and 
experimented with as a partial process, either as a 
final method after a preliminary tank treatment, or 
as a preliminary to a high-rate filtration process. 
Experiments in that direction would always be 
justified jn the case of a sewage having any abnormal 
features. 

It would, he thought, be worth while recording 
some work of that nature carried out upon the Brad- 
ford sewage. Early aeration experiments, using 
what he might term normal periods of aeration, had 
entirely failed to produce an effluent such as was 
usually the result of activated sludge treatment. 
But in one experiment with a special tank, which 
lasted for a period of nearly two years, very interesting 
results were obtained when considered from the point 
of view of partial treatment only. 

After reviewing these results, Mr. Reddie passed 
on to what was, in his view, the most interesting 
feature of the work performed in this little tank, 
namely, the wholesale destruction of sludge which 
took place in it. It was found that over a period of 
fourteen days the destruction of solids in the tank 
was 91-2 per cent. The analysis of the sludge in the 
tank at the end of the period was as follows : 


Per cent. 


second test a 


” 


Moisture ee 688 

Grease (on dry solids) 

Dry solids-—-Organic matter 

Mineral matter , ° 

Nitrogen (on dry) ue. ee ; 2- 
The interesting feature of the sludge was the low 
grease content. The normal sludge from the Bradford 
sewage had a grease content ranging from 40 to 50 per 
cent. in the dry solids. The result of treatment in the 
activated sludge tank was a sludge with a grease 
content in the neighbourhood of 4 per cent. on the 
dry solids. The effluent from the tank never contained 
any grease other than the grease in the suspended 
matter passing out with it, and, of course, the grease 
content in that suspended matter was the same as 
that of the sludge remaining in the barrel. This 
grease destruction was interesting as showing some- 
thing of the very definite bacteriological actions 
which go on. In this matter of sludge and grease 
destruction in the tank there seemed to be good 
ground for the view that it was directly due to an 
abnormal proportion of liquefying bacteria in the 
total bacterial flora of the tank. 
The experience with Bradford sewage had been, as 
might be expected, that it is impossible economically 
to produce by activated sludge in one operation a 
satisfactory final effluent. But when the question of 
further treatment was entered upon, it was found 
that an effluent such as thet which had been obtained 
could be passed on to filters at a rate greatly in excess 
of the normal filtration rate of the Bradford tank 
effluent. For many years it had been known that the 
maximum safe filtration rate to produce a satis- 
factory effluent from this very abnormal sewage was 
50 gallons per square yard of filter area per twenty- 
four hours, over a filter 5ft. deep. Moreover, it was 
also known that the vital factor was the dose per 
square yard, not the dose per cubic yard, since a 
double square yard dose over a filter twice the depth, 
or pro rata, would not produce so good an effluent. 
But when the further treatment of these activated 
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As free and saline NH; 8-30 
As albuminoid NH, . 3-70 
As nitrates .. .. *20 
As X nitrogen 25-86 

Total nitrogen 30-24 





could be passed on to a filter at as much as four times 
the normal rate, and produce a perfectly satisfactory 
effluent. 

Mr. Makepeace, in introducing his paper, said that 
it was well known that purely residential property 
was not, in itself, of sufficient value to carry, econo- 
nically, a sewerage system and disposal plant unless 
the houses were -rery concentrated, which was rarely 
the case, and consequently the cost of large lengths of 
sewers in a rapidly growing residential rural area was 
very great. Instances occurred in which the cost of 
the sewerage system was at least equal to one and a- 
half times, up to as much as three times, the assessable 
value of the property it was intended to serve. Con 
sequently, many necessary schemes of sewerage were 
held up. He had often experienced cases in which 
the sanitary conditions were almost impossible to 
bear, although the very modern and 
appeared to be built on sound hygienic lines. 

For the sake of dealing with the sewage of a village, 
Mr. Makepeace continued, very long lengths of sewers, 
often at great depths, had been put in, particularly 
in the early days of the bacteria bed era, and very 
little consideration appeared to have been given to 
the possibility of dividing such scattered areas into 
groups, which, with an intelligent method of disposal 
of the sewage on land, could be cheapened very 
materially. Little attention by sanitary engineers 
seemed to have been given to the efficiency of a small 
tank followed by intelligent land irrigation; con 
siderable expenditure could often be avoided if the 
engineer had been bold enough to have placed this 
before his client. 
to the financial disadvantage of the generation which 
existed at the time the scheme was put down. If it 
were not possible to dispose of the sewage from rural 
areas except by long lengths of sewers, some pre- 
ferential treatment should out to the 
population it served for the first twenty or thirty 
years, either by means of grants from the taxpayer 
or county ratepayer, instead of the whole cost being 
borne by the special drainage area served. It was 
very questionable whether it was right to make special 
drainage areas for rating purposes in large rural 
districts, but—although it did not come within the 
immediate scope of a sewage works manager's position 

by drawing attention to that aspect of the case, 
more attention might be drawn to a cheaper and more 
efficient method of sewage disposal under the con- 
ditions outlined. 


houses were 


Schemes were often too ambitious, 
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Mr. P. G. Lloyd, in the opening portion of his 
paper, remarked that there were several accepted 
methods of sludge treatment which might be enume- 
rated, as follows, by (a) depositing or dumping at sea ; 
(6) pressing; (c) shallow burial; (d) lagooning ; 
(e) burning ; and (f) digestion. In considering these 
methods of sludge disposal, the question of relative 
costs was very important, and one looked forward to 
the adoption of a costing system to make them really 
comparable. At present the only available figures 
he knew were those contained in the fifth report 
of the Royal Commission, and although pre-war, they 
were useful for comparison. The figures showed 
average cost in pence per ton of sludge containing 
90 per cent. water, including interest, sinking fund 
and all other charges :—Covering land with sludge, 
average, say, 2d.; sea disposal, average, say, 45d.; 
trenching, average, say, group (1), 
average, say, 6d.; pressing group (2), average, say, 
11-5d.; pressing and burning, estimated, 18d. 

Summarising the returns from ninety-nine sewage 
works contained in the 1922 “* Proceedings” of the 
Association of Managers of Sewage Disposal Works, 
it was found that sixty-seven used lagoons, nineteen 
presses, sixteen land and three trenching. The differ- 
ence between the ninety-nine works and the total 
105 was accounted for by the fact that in several 
instances both lagooning and pressing or lagooning 
and land were in operation at the same place. 

Turning then to the question of obtaining by- 
product from sludge, Mr. Lloyd said that in 1915 
costly experiments were carried out at Wimbledon 
by the Sewage Oils Syndicate for the extraction of oil 
and the production of carbon from sludge, but un- 
fortunately the results were disappointing, and nothing 
came of it. He had heard, too, that important experi- 
ments had recently been carried out for the extraction 
of a by-product from sludge that has a very promising 
future. He was not at liberty to mention what the 
by-product was, but was informed that the promoters 
would be able to take the output from several sewage 
works for conveyance to a central depédt for treat- 
ment, and although not in a position to pay anything 
for it, the municipalities would, at any rate, be 
relieved of further trouble. He also referred to the 
result of experiments carried out in 1922 by the Leeds 
gas department, in which the average calorific yalue 
of a number of dried samples taken in 1922 was 5000 
B.Th.U. per Ib., or about one-third that of coal ; 
1 ton of 55 per cent. cake yielded 7390 cubic feet of 
gas, with a B.Th.U. value of 507 per cubic foot. 

With regard to fertilisers, Mr. Lloyd remarked that, 
in spite of statements to the contrary, to his knowledge 
excellent results had been obtained by the of 
manure made from sludge. It was undoubtedly a 
fact that back to the land was the proper place for it, 
either as a filler for artificial manures or by itself in 
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sludge tank effluents was tried, it was found that they 





generous quantities, and would be disposal in the 
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true sense of the word. What was required was cheap 
production in a convenient form, and, above all, cheap 
transport. The whole thing must be conducted on 
commercial lines ; it was useless to expect farmers 
and growers generally to take the stuff as a duty 
there was no room for sentiment in business. It 
remained therefore to sell in competition with other 
manures and at a price that would tempt the user to 
give it a fair trial. Kingston-upon-Thames, through 
the Native Guano Company, hadebeen doing that for 
the past thirty-seven vears, and on the termination 
of the contract with that company on November 
23rd, the Corporation would market it itself. 








The Lloyd Sabaudo Liner 


Conte Biancamano. 
No. II.* 


Tue double-reduction geared turbine propelling 
machinery of the new Lloyd Sabaudo liner Conte 
Biancamano, illustrated in to-day’s 
particular interest, as we are informed by the builders, 
William Beardmore and Co., Ltd., of Dalmuir, that 
it is the largest machinery of its type which has yet 
been fitted in a mercantile vessel. Furthermore, 
the successful operation of the new liner and her two 
earlier sister ships would seem to indicate that the 
difficulties which were encountered with some early 
installations of double-reduction geared turbine 
machinery have been successfully overcome by good 
design, careful metallurgical control of materials, and 
accurate workmanship. In the present article it is 
deal rather with the turbines anc 
gearing themselves than with the machinery grouping. 
although some mention of the engine-room arrange- 
ments and the various auxiliaries will be made. 


issue, is of 


proposed to 


MAIN TURBINES AND GEARING. 


The main turbines and gearing were designed and 
constructed by the builders, and they consist of two 
sets of compound steam turbines of the Parsons 
impulse and reaction type, each driving a separate 
propeller shaft through double-reduction gearing. 
Each set of engines comprises a high-pressure and a 
low-pressure turbine, and the turbine shafts are con- 
nected through flexible couplings to the first reduction 
pinions, meshing with the first reduction wheels, which 
are mounted on the intermediate shafts. These shafts 
carry the second reduction pinions, which in turn mesh 





by Messrs. Beardmore in connection with the cutting 
of marine double-reduction helical gearing was adhered 
to. Extraordinarily careful precautions were adopted 
in order to ascertain that both the cutting machine 
and hobs had the requisite accuracy for the produc- 
tion of this precision work, while again various 
parts of the machine were closely scrutinised for wear 
or slackness on the completion of each cut, so that 
any necessary replacements could be made in order 
to ensure that the teeth were cut to exactly the 
same thickness and pitch, within extremely fine 
limits. This care in the maintenance of the machine 
has, we learn, proved to be the most important factor 
in the production of Beardmore gears, which have 
continued to give good service at sea, in spite of 
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the tooth loading being much higher than that usually 
adopted by scme makers. 

Some of the leading particulars of the pinions and 
wheels are given in the following table. 


No PC. Width R.P.M. 
Part of gearing. of dia., of face, at full 
teeth in in power 
H.P. lst reduction 
pinion . . . 10-855 BU 2024 
L.P. Ist reduction 
pinion : 7 20-282 30 1565 
Ist reduction wheels 259 73-988 30 429 
2nd reduction pinions 80 20-344 53 429 
Main gear wheel . 343 125-815 53 100 


In Fig. 2 we give a longitudinal section through the 
high-pressure turbine. The steam is supplied to the 
turbine stop valves at a pressure of 200 Ib. per square 
inch, and with a superheat of 200 deg. Fah. After 
passing through the high-pressure nozzles it is ex- 
panded in two stages through an impulse wheel with 
a double row of buckets. The steam then passes to 
the reaction part of the high-pressure turbine, where 
its expansion is continued in a further five stages 
with thirteen rows of blading. Those parts of the 
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minimise water erosion in the blading of the low 
pressure turbine and, by always providing the turbines 
with dry steam, will assist in reducing the steam 
consumption. 

A section through the low-pressure and the astern 
turbine is reproduced in Fig. 3. The fcrmer is a 
action turbine with eleven expansions, having twent\ 
two rows of blading, which are arranged in two ma 
sections. The astern turbine is built into the loy 
pressure turbine casing and comprises a three-sta 
impulse wheel and five reaction expansion stages 
with seven rows of blading. Phosphor bronze blades 
are again employed. During the ship's trials th, 
astern turbine developed about 12,000 shaft hor: 
power, which is sufficient to give ample manceuvriny 
power to the ship. On both the high-pressure an 
low-pressure turbine are fitted. governors of tly 
Cockburn-Aspinall type, so that increased 
caused by racing is prevented, whilst the steam supp 
is cut off should the lubricating oil supply be cut off 
or the pressure of the oil fall below a predetermine:| 
limit. The low-pressure turbine is designed to run at 
a full power speed of 1595 revolutions per minut 
and is complete with its thrust bearing. 

In the course of the ship's trials, both the hig! 
pressure and low-pressure turbines were subjected to 
an over-speed test in which the revolutions wer 
increased 20 per cent. above the full power speed 
The turbines we have described and illustrated wer 
designed for a maximum output of 24,000 
horse- power hour, with a propeller speed of 100 revol: 
tions per minute, or a normal service output of 21,000 
shaft horse-power at 95 revolutions per minute 
the propeller. 


Bper ( 


shaft 


ENGINE-ROOM ARRANGEMENTS. 


There are two maia platforms in the engine-roon 
an upper and a lower. All starting and running cor 
trols, valves and gauges are grouped on the upp 
platform, which is designed in such a manner tha 
from it an unrestricted view of the engine-room | 
obtained. Special attention has been given to tl» 
ventilation of the engine-room spaces, and during th: 
recent trials carried out on the Clyde we were in 
pressed by the general coolness of the starting and 
lower platforms and the freedom from draughts which 
are usually associated with ventilated spaces aboard 
ship. In the particular arrangement adopted, whic! 
is generally similar to that used on the Conte Ross. 
and the Conte Verde, ventilating fans supply air 
the after end of the engine-room, while exhausting fan 





ty on + y . , 
L 9 i ~ 63 -« -75-~ aj -——nwei— + es = 3h 0% i 
/ 4 
\ .* « 
be 10} - hh i - Nt — 10 104 ~ 5 - 
, 
| r 
ry | ] 
* i ! = | 3 
— - 3 | 3 | 4 : x i i 
| = > = 3 
b> 7 ‘ Sor i10k zt Lt.  — ee La * rox a voi — 49 4 
. 7x —4 ~ 3 = 6 “4 > ¥ 5 ~~“ 1 n 74, 
yd - *_ St- fr St tn 7 y Oe 1-4 rst 4 et Pt 7% - 
g 3 | | 
i} 6s 4 s 3| 3 | j | , 
> = 7 > ~~ 
s 3 at ot > > Ss; 3 
+ sy | se 1s 2 25 -* 
= 519 | Ne 
& = | 
an 4 
, \ 
r | b,* \ 
: ' | ) \ 
\ ' oe." 
x" ) 
Wr c - 
Ewoneer Swain 
FIG. 2--LONGITUDINAL SECTION THROUGH HIGH-PRESSURE TURBINE 
with the two elements of the main gear wheel. | turbine which are brought. into contact with the | withdraw the heated air from the forward end. 


Fig. 1 shows the general arrangement of the 
xearing, and the two outward turning propeller 
shafts. The drawings reproduced on page 543 serve 


to show the general arrangement of the gear case, 
with detailed sections through various parts of it. 
We would call attention to its massive design, and 
also to the evidently careful way in which the dis- 
tribution of material has been arranged in order to 
prevent any possibility of distortion when the machin- 
ery is in operation at sea. All the pinions are mede 
of Beardmore’s special D.R. steel, which has given, 
we learn, particularly successful results in previous 
gears that have been manufactured by the firm. 

The whole of the gearing. we are informed, was cut 
on hobbing machines of Messrs. Muir’s manufacture, 
a vertical machine being employed for the large 
wheels and a horizontal machine for the pinions. 
In cutting these gears the usual procedure adopted 


* No, I. appeared November 13th. 


superheated steam are made of cast steel and the 
turbine blades are manufactured from special phos- 
phor bronze. The high-pressure turbine, which is 
designed for a running speed of 2924 revolutions per 
minute, is complete with its thrust bearing and 
governor controls. 
pressure turbines with the top casing raised. 

On its way from the high-pressure to the low- | 
pressure turbine the steam is passed through a 
Tomkin’s patented tangential dryer, manufactured | 
by Tangential Dryers, Ltd., of 195, Strand, London. | 
The arrangement of the dryer and a section through it | 
are shown in Fig. 5, which will serve to illustrate the | 
working principle of the apparatus. Steam entering | 
the dryer passes through fixed vanes, which impart to 
it a rotational velocity with the result that moisture 
and other impurities are centrifugally separated, 
and are discharged through the tangential drain into | 
a collecting vessel. It is anticipated that the | 
insertion of these dryers in the receiver pipes will 








Fig. 4 shows one of the high- | 


at which the controls are situated. Another factor 
which assists in maintaining a cool starting platform 
is the steam pipe arrangement, for all large steam 
pipes have been kept well away from the space 
immediately above the turbines. The clear space left 
permits, also, a good arrangement of lifting gear. 
and better facilities for overhaul. 

The lower platform gives access to the auxilliars 
machinery, such as condensing plant, turning gears 
and pumps. A standard condenser arrangement is 
employed, which comprises an underslung surface 
condenser beneath each low-pressure turbine. The 
condenser gives a 284in. vacuum under full load 
steaming conditions, and that figure was well exceeded 
during the machinery trials. Weir's dual-type ail 
pumps are installed, and the circulating pumps are of 
the centrifugal type supplied by Mathew Paul and 
Co., Ltd., of Dumbarton. The circulating pumps are 
engine-driven, the speed of the engine being governor- 
regulated. In the ship we are describing no turbine- 
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driven auxiliaries—other than three geared turbo- 
electric generator sets—are used, as steam economy 
was held to be a primary consideration in designing 
the auxiliary equipment. The refrigerating machinery 
supplied by J. and E. Hall and Co., Ltd., of Dartford, 
and also the evaporators, are placed aft in the 


y a oui 


i ‘ 
~ 1-93 — 








on 


Verde, and which has proved so successful in service. 
BorLeRs AND BOILER-ROOM EQUIPMENT. 


Steam is raised in seven double-ended and two 
single-ended boilers, all of which were built by Messrs. 
Beardmore at Dalmuir. They are placed in two 


14-10%" Overall Length of Turbine 





steel header, which is claimed to be an improvement 
on the more usual cast steel type. Although the 
boilers were primarily constructed to burn oil fuel on 


the Wallsend-Howden system, the furnace fronts are 


so arranged that they may be rapidly converted for 
coal burning, should circumstances arise which miv)t 


7-4} over Gland Faces —~ 
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FIG. 3—LONGITUDINAL SECTION THROUGH LOW-PRESSURE AND ASTERN TURBINES 


first tunnel space, immediately below the refrigerated 
cargo compartments. 

Among other pumping units we noted four Weir- 
type forced lubrication pumps, which are employed 
to supply lubricating oil under a pressure of about 
10 Ibt to 15 lb. per square inch to the turbine bearings, 
and the oil sprayers on the gear case. When in normal 
service three of these pumps are kept running, and 


one of them is used as a stand-by set. In addition 


separate boiler-rooms, four double-ended boilers in 
the forward room and three double-ended and two 
single-ended in the after room. The main dimensions 
of the boilers are—diameter, 16ft. 6in.; with a mean 
length of 22ft. and 11ft. 3in. respectively for the double 
and single-ended units. All the boilers are provided 
with four furnaces at each end, and together they have 
a heating surface of about 50,200 square feet. They 
are designed for a working pressure of 220 1b. per 








make such a course a desirable and economical on 
We observed that the latest type of Wallsend burne: 
is fitted with an adjustable air During th. 
trial the boiler-rooms were particularly and 
comfortable. A duplicate oil fuel burning installa 
tion is provided in each of the two boiler-rooms, 
and each of the two plants is designed to be capable of 
supplying all the boilers in its own compartment. 

In our first article we referred to the large capacit) 


cone. 
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FIG. 4-HIGH- PRESSURE TURBINE WITH 


to the usual oil filters, two centrifugal separators of 
the De Laval-Chadburn type are supplied for purify- 
ing the lubricating oil. 

We need hardly refer to the other pumping machin- | 
ery, as it is a replica on a somewhat larger scale of 
that which was supplied to the Conte Rosso and Conte 
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TOP CASING RAISED 


square inch, and the steam leaving the boilers is 


| passed through tangential dryers, similar in’ pattern | 


to those on the turbines already described—see 
Fig. 5—and through smoke tube superheaters, which | 
give a superheat at the boilers of 220 deg. Fah. The | 


| design of superheater adopted is one with a forged | 
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FIG. 5 ARRANGEMENT OF TANGENTIAL DRYERS 


of the oil fuel tanks, both in the sides and the 
double bottom of the ship—some 4250 tons 
which provides more than sufficient fuel for the 
double voyage between Italy and North or South 
America. 

A marked feature of the engine and boiler-room 
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by going back once more to the old compound principle, 
particularly in combination with superheating. 

Mr. Daniel Adamson said that the author had mentioned 
the connection of Manchester with the development of 
locomotives. It might interest those who did not know 
that there was one name which they respected in Man 
chester, and that was the name of Michael Longridge, which 
was connected with the opening of the Stockton and 
Darlington Railway. About 100 years ago, Stephenson 
had had to decide whether he would adopt the cast iron 
} rail from which he would obtain some financial advantage, 
or the wrought iron rail which was then being introduced, 
and the proprietor of the wrought iron works was Michael 
Longridge, who was the grandfather of the Michael 
Longridge who was a past-President of the Mechanical 
Engineers and also of the local Association of Engineers. 


juipment is the very comprehensive character of the 
measuring and recording instruments. In the engin- 
oom and tunnel spaces these include Hopkinson- 
(hring torsionmeters, recording gauges and tacho- 
eters, while in the noted the 
Pneumercator oil tank gauges, supplied by Kelvin, 
Bottomley and Baird, Ltd., of Glasgow, and CO, 
indicators by the W.R. Patents Company, Ltd., of 
Leeds. 


boiler-rooms we 





Tue ExvecrricaL INSTALLATION. 
he arrangements for electrical power and lighting 
interest, for there is over 550 brake 
horse-power in motors and between 5000 and 6000 
lights throughout the ship. Three main generating ie Wicahee anti died 
ets are installed in the tunnel space, immediately | ¢,, tho increased fuel economy obtained bv adopting a 
aft of the engine-room, and an oil engine driven emer- three-cvlinder engine instead of a two-cv linder one. There 
ney set is placed aft of ’midships on F deck, the two | were three possible ways of improving fuel consumption : 
plants being interconnected in a suitable manner. (1) By increasing the water efficiency ; (2) by increas- 
The main sets are by W. H. Allen. Sons and Co., Ltd., | ing the thermal! efficiency of the engine ; (3) by increasing 
of Bedford, and are the mechanical efficiency of the engine. It 
designed for an output of 150 kilowatts at 110 volts, obvious that if they had a 10 per cent. increase of evapora 
. , on tion, the boiler efficiency had been increased. He was not 
hilst the emergency set is a 35-kilowatt unit, with : 
; : satisfied that that was entirely due to the 
the same voltage. Like the previous two liners built larity of the draught. The difference between 54in. and 
the same owners, the Conte Biancamano is fitted | 44in’ in the variation seemed so small that one could 
with a ring main feeder with sixteen remote control | hardly account wholly for the higher efficiency that was 
The breakers are totally 


are not without 


he was not clear as to the reasons 


was very 


geared turbo-generators, each 


greater regu 


for 
automatic circuit breakers. obtained from the boiler itself. He would like to ask Mr. 


enclosed and are also provided with an alternative Gresley whether he did not think it possible that because 
in the three cy linder engine the steam could be withdrawn 


wal control. A control switchboard is mounted | * ne beh - 
near the generators, which is furnished with the | {om the boiler more regularly than in the two-cylinder 
uv voltmeter and «ammeter and ush. | CMgine some explanation of the increased efficiency might 
necessé oO eters d 3 ers ‘ yush- . . , 
- : l be found. With regard to the thermal efficiency, he could 


button controls for the generator and branch current | pardiy see that it was possible to get any substantial 
breakers In addition to the lighting and power | increase of the thermal efficiency with the small variation 
ervices, there are fire alarm circuits with indicators | of cut-off. If one worked out the theoretical possibilities 
of altering a cut-off from 75 to 65 per cent., there was a 
possibility of 40 per cent. saving in the steam. In the 
actual figures on pages 24~-26. the difference in the cut-off 
was very sinal! The two-cylinder locomotive appeared 
to be working on an average cut-off of 40 per cent. and the 
three-cylinder of 35 per The possible 
economy in that case was only 6 per cent. 
Mr. H. N. Gresley, in reply to the discussion, said with 
regard to the query as to whether the three-cylinder engine 
produced better results in fuel oconomy than the two-cylin- 
der engine, that there was undoubtedly some improvement, 
as he—Mr. Gresley had indicated before. in the boiler 
efficiency, in that they had evaporated more water with 


n the engine-room and on the bridge, and electrically 
operated thermometer circuits with indicators in the 
chief engineer's office. These circuits and indicators | 

the temperi ture 3 in the refrigerated | 
paces and also the degree of heat in spaces that are 


now various 


cent increase of 


team heated 
Bell circuits, electrically controlled clocks, and inter- | 
mununicating te lephones are provided throughout 
the ship, and there are two loud-speaking telephone 
the chart 


communication between 


office, and 


circuits giving 


Marconi 


house and 





! 
| 
| 
| Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, \ 
| COMPOUND LOCOMOTIVES 
Sin, The best illustration that can yet be given concerning 
| simple and compound locomotives is that which was provided 
| by Mr. Chabal, of the P.L.M. Railways, who, sharing the views 





between the engine- 
room, bridge, steering compartment, forecastle, 
the same consumption of coal In answer to another 
crow’s nest and docking bridge 
question, he would like to say that in two of the compara 
TrRiAL RESULTS tive tests the boilers had been identical in the two-cylinder | 
jand the three-cvlinder engines It had been possible to | 
Phe trials of the Conte Biancamaneo, which were | interchange the boiler between the two engines, the only 


Herdner and certain 


of Herr Garbe, Mr. Whale, Mr Mr 
others who claimed that the Schmidt superheater obviated thy 


Flamime, 


need of double expansion, caused to be built ninety-one Schunidt 
19in. by 25 cylinder 

aggregating approximately 180,000 horse -power 
Chabal circulated the statement, which received 


superheater locomotives with four Sin 
After dynamo 
meter tests, Mr 
world-wide publicity, and which was printed under a heading 

Compound versus Simple Locomotives,” in THe Enointer 
that the compound engines of the same type consumed 16 per 
cent and in the 
P.L.M. catalogue, issued at the Turin Exhibition, 1911, a full 


statement of the competitive results was published, with the 


more coal per horse-power than the simples ; 


remark These trials showed that superheated steam per 
mitted a sustained power of 1750 horse-power indicated, and 
superior by 16 per cent. to that realised as a maximum by th« 


The tables of consumption show that this superior 
95 kilos. to 9-4 kilos, 


steam per indicated horse-power hour 21-9lb. to 20-61b 


compound 


economy was realised with 9 (munimurn) 


per indicated horse-power hour) 


Some time later, another mind, in Mr. Maréchal, followed Mr 
Chabal, very much as to-day Sir Henry Fowler follows Mr 
Bowen -Cooke With Mr. Maréchal was Mr. R. Vallantin, and 


by their consummate ability these experts raised the power of the 
Mr. Chabal 
to 2050 indicated horse-power, 
Blais, 


down to a 


simple four-cylinder 19in. by 25-5in. engines from 
** 1750 indicated horse-power 
as sustained on the steepest part of the line —Laroche 
steam 


19 Ib 


reduced their 
8-67 kilos. 


bas- and also consumptions 


minimum of per indicated horse-power 


hour, with a light train of 278 tons up the Looott climb, a 
against Mr. Chabal’s best result, with a train of 272 tons on 
the same incline, of 9-95 kilos 20-91lb. In actual road work 


ing, at high express speeds, with locomotives maintaining about 
9) per cent. of their maximum power, these results for simple 
engines 1917 
to be the highest on record and actually superior to those a 
given in Mr. Collett’s the World 
concerning dynamometer tests of the four-cylinder superheater 


Castle 


see THe ENGINEER, page 509, June 8th appeal 


paper at Power Conference: 


class locomotives between Swindon and Plymouth 


in March, 1924, when the average economy was rather higher 
than that of the same Castle "’ engines in the exchange test 
of 1925 20-6 1b. per indicated horse-power hour 

The reason for this very high economy of the P.L.M. simp: 
| superheater engines appears to be that, without any mecha 
nically restricted cut-off, these P.L.M. engine neverthel: 
embody the extremely large cylinder volumes which would bx 


carried out in the Firth of Clyde, were referred to in | difference being in the cylinder arrangement lherefore, | 
our article of November 6th. On the measured mile | 't could not be argued that the boiler fitted to the three 
off Skelmorlie the machinerv showed itself to be | ¢ylinder was much more efficient or a better steam pio 


ducer than the boiler on the two-cylinder In reply to 
Mr. Kersey, there was certainly an improvement in the 
boiler efficiency, and that he—Mr. Gresley——attributed 
to the more even draught. He thought that the difference 
in the draught might even be only lin. vacuum. But when 
one was dealing with 5in., lin. was a difference of 20 per 
cent., and therefore was a very large difference, and the 
more even draught resulted in better combustion in the 
fire-box, and therefore a more efficient engine. In addition 
to that, there was an improved mechanical efficiency. 
The engine was not trying continually to pull itself back 
wards and forwards to the same extent as the two-cylinder 
engine, and therefore the interna! resistance of the engine 
was low. In addition, the cut-off in the three-cylinder 
engine was earlier than in the two-cylinder. With regard 
to cut-off in the actual engines, in the three-cylinder 
engine there was 60 per cent. in full gear, and in the two- 
cylinder engine there was over 70 per cent. Mr. Gamon 
. a J = . has asked what factor of adhesion one could work to. Mr. 
Institution of Mechanical Engineers. | Gresley said he had mentioned 4} with a two-cylinder 

engine, but thought that probably one could get down to 
|} about 4, and somewhere about 4 would give the same 
tendency. In other words, with a factor of 4. one would 
not have the peak of the turning moment any higher than 


capable of developing 25,600 shaft horse-power, and 
the power developed during the progressive 
trials was 23,600. Although the ship was designed 
for 20 knots, a speed of over 21 knots was obtained. 
Satisiactory manceuvring and fuel consumption 
trials were carried out, after which the gears were 
opened out and carefully examined for defects, but 
found to be in perfect condition. The Conte 
Biancamano left the Clyde on Saturday, the 7th inst., 
it 2.15 p.m., and arrived at Genoa at 9 a.m. on the 
morning of Thursday, the 12th inst. In spite of the 
bal weather encountered, a speed of over 20 knots 


mean 


vere 


Was maintained during the voyage. 








rue North-Western Branch of the Institution of Mecha- 


neal Engineers received a visit from Mr. Herbert N. 


Gresley, C.B.E., on Thursday, 5th inst., when he read his | with another engine of which the factor was 4}, and there- 
paper on “ The Three-cylinder High ee Locemo- fore a lower mean tractive effort than with the three 
tive,’ which was previously read at the Newcastle meeting | cylinder. He had had no reliable indicator diagrams with 


in July last. At the conclusion of the reading of the paper 
Mr. Gresley exhibited a cinematograph film of the Railway 
Exhibition and procession, which took place 
at Darlington. The Committee of the North-Western 
Branch had invited the members of some of the other local 


those engines. He had tried hard to get an indicator which 
would give results, but had found that in- 
accuracy of the indicators had spoiled comparisons when 
running at high speed He was experimenting with an 
: indicator at the present time, which was made on the same 
‘ngineering institutions to hear Mr. Gresley’s paper, and | jines as the smoke-box vacuum instruments. ‘The results 
the invitations were very readily accepted, judging by | were most accurate in that there was no inertia. 

the size of the meeting, which was attended by upwards | is eee SE er SOL 

of 450 persons. The paper led to a lengthy discussion, | 
in which quite a large number of the audience took part, THe inquiry by the London Traftic Advisory Council 
aml it is evident that the steam locomotive still forms a | into the traffic facilities of North London continues. We 
fascinating subject for discussion amongst engineers in | cannot conveniently find space for the interesting evidence 
which from day to day is given, but in view of the hopes 
that have been expressed that the solution is to be found 
in more “ tubes,”’ we must make an exception in favour 
of the testimony given last Friday by Mr. Frank Pick, 
the assistant manager to the London Underground Rail- 
ways. He said that owing to omnibus services run by 
other companies than the London General between town 
and districts beyond Finsbury Park, the 20,750,000 tube 
passengers in 1920 fell to 16,750,000 in 1921, to 15,750,000 
in 1922, and to 14,500,000 in 1923-24. The only solution 
for the future was the extension of the tube railway in 
a northerly direction—to Wood Green at least. His com- 
pany had contemplated extending the Hampstead and 
Highgate tube through Highgate to Barnet, but the ground 
sloped upwards very rapidly there, and the tube would 
have to be very far below the surface for a considerable 
distance. The cheapest way would be to connect that 
tube up with the London and North-Eastern Raijway at 
Highgate. The matter had been mentioned to that com- 
pany, but no encouragement had been received to pursue 
the idea. Such an extension would help to remove the 
congestion at Finsbury Park. The London Underground 
Company had not the money to build a tube to Wood 
Green ; the witness was only there to advise the Council 
that only one tube would be economically possible and 


re liable 
Centenary 











Lame ashire. 

Mr. 8. Jackson (Beyer, Peacock and Co.) said that the 
four-cylinder simple engine had one advantage over the 
three, in so far as one could safely increase the axial load, 
the four-cylinder being the better balanced, but the turn- 
ing-point had been that Mr. Gresley’s valve gear had not 
then been invented, and the invention of that valve gear was 
really the point which brought the three-cylinder simple 
engine to the fore. It was interesting to know that in 
Britain again the latest improvements in locomotive 
design had not only had their inception, but had gone 
adhead far more than in any other country. Even the 
Germans had only copied us. And the Americans were, as 
usual, somewhere about fifteen years behind! The only 
pomt against the three-cylinder engine was that there were 
more working parts. All locomotive engineers who were 
jealous of their reputation were agreed that the three- 
cylinder engine had come to stay. 

Mr. D. Gibson (L.M.S. Railway, Horwich) said that it 
would be interesting in two or three years’ time to see 
what the developments would be in locomotive construc- 
tion. It seemed that they would lie with the four-cylinder 
engine rather than with the three-cylinder engine, and he 
thought Mr. Gresley had admitted as much in some of his 
earlier remarks. In addition, some of them were beginning 








to think that, possibly, something more would be obtained | that was one to Wood Green. 


employed for a limited maximum cut-off of 45 to 50 per cent 


yet are not operated at less than 30 per cent, cut-off for suc! 


high speeds—-63 miles per hour as averaged for 82 miles to the 


summit of the 1000ft. bank. 
Compound expansion was then reintroduced by the successor 


of Mr. Chabal, with a *’ Pacific "’ boiler, rather smatier than that 
of the simple engines, and smaller than that of the present 
G.N.R Pacifics The compounds were able to take train 
about 200 tons heavier than the simples, whilst keeping to 


and also saving as much as 2 tons of 
their load Hand: 


small live steam cylinders, t 


the same time allowance, 


coal in 100 miles’ run, despite hea vier 


capped with two very l7jim. by 
25-5in., 
instead of 3200 horse-power at the full boiler capacity, as utilised 


With 645 tons they averaged a sustained output 


their maximum power was about 2500 horse-power 


in the simples, 
of 2425 indicated horse-power on the 
consuming 13.5 1b. steam per indicated horse-power hour. 

As compared with the latest tests of the highest efficiency 
American locomotives with superheaters, feed heaters and every 


steepest 20-mile slope, 


economy device, equally as compared with the simpk 
of the P.L.M. and Midi railways, 
54 per 
effective, per ton of coal consumed, and, in general, 50 per cent 
higher thermal efficiency at the dynamometer than the simple 
Per unit of heating sur 


new 
* Pacifics ’ these compounds 


the dynamometer, cent. greater power, 


average, at 


superheater engines in all countries. 
faces, and per ton of loaded weight, these P.L.M. compounds 
more powerful than the Pennsylvania Rail- 


It is stated in the 


are 50 per cent 


road's most economical ** Pacifics.’ Railway 
Chicago, that, although much pressed for locomotives 
the P.L.M. railways declined American modern 
locomotives with immediate delivery as a substitute for the 


P.L.M Nordi 


which to-day have the greatest indicated tractive effort of any 


Review, 


during the war 


type compounds that had been ordered, 


locomotive in Europe having the same diameter of driving 
wheels 
To claim that these P.L.M. express engines were the most 


economical compounds on the European continent, would be 
to exaggerate, for there is still scope, with better cylinder ratios, 
for much lower coal consumptions and higher thermal efficiencies ; 
referring to about a million horse-power in 
modern compounds on the P.L.M. Railways 
clusive one known to the world that superheated steam has 
not changed, by 1 per cent., the possible increase in thermal 
efficiency, of 50 per cent., by the compounding of railway loco 
motives. Statistics from the Swedish State Railways prove 
that during three years and per car axle ton-mileage, the money 
expenditures for fuel in simple superheaters have been 48 per 
cent. higher, and the money cost of repairs 53 per cent. higher, 
than for compounds in the passenger service. Reduced expense 
for fire-boxes and wheel and motion repairs, besides greater 
ease to permanent way works, are the world-recognised advan 
tages characteristic of the staged expansion. The factor of 
adhesion may be considerably reduced, and the speed indicator 
shows a most striking speed acceleration in compound, expan 


but this example 


is the most con- 


Possibly such great advances make amends for the failures 


sion. 
of individuals, as Webb, Ivatt, and a host of others in th: 
United Kingdom and the United States of America, whose 


technical weaknesses might now be allowed to remain in 
oblivion. 


November 16th. R. C, 


Sin, —Mr. Dauncey is quite right. It was an obvious slip on 
my part, and I ought to have said, when referring to the method 
of starting the L.M. and 8.R. three cylinder compounds, that 


when less power is needed, the further opening of the regulator 
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cuts off the live steam to the low-pressure cylinders, and the 
engine then works as a compound.” 

With regard to the bogie wheel base of these engines, as pre 
viously stated by me, viz., 6ft. 7}in. for the 7ft. driving wheel 
class and 6ft. 6in. for the 6ft. 9in. engines, I may say that these 
dimensions are perfectly correct, according to diagrams of the 


various series kindly sent me by Sir Henry Fowler. On the other 





hand, the respective sectional drawings of the Johnson batch 
Engineering, February 6th, 1906-—-and of the Deeley group 
Tue ENGINEER, May 9th, 1906—show the bogie wheel base 


to have been 6ft. 6in., and the total engine wheel base 24ft. 3in., 


in both cases. It is clear therefore that the spread of the bogie 


axles of the 7fit. compounds, Nos. L000-1044, was subsequently 
eased by l}in. In the case of the 6ft. 
base is identical with that of the Johnson and Deeley classes, as 


iner 9in. engines, the wheel | 


tirst designed, as shown on the above-mentioned sectional 


drawings. 


In my somewhat hurriedly written letter dealing with the 


Webb four-cylinder compounds, | unwittingly transposed the 
ratios of the “ Alfred the 
The latter class had, originally, 16in. high-pressure 
ratio from 1-+87-——-that of the 
with 20}in. low-pressure cylinders—to 1-64. But 
as stated by Mr. Ahrons in your issues for October 2nd 
Alfreds ”’ 


evlinder * Jubilee’ and Great ’ 


‘ lasse Ss. 
reduced the 


eylinders, which 


Jubilees 7” 


when 


and November 6th, the high-pressure cylinders of the 
were reduced to 15in., the ratio was increased to 1-87 
At the time when Alfred the Great itself hauled a load of 485 


tons at a mean speed of 54 miles per hour, the engine had 15in. 


high-pressure ¢ ylinders. 
F. W. Brewer. 


Stevenage, Herts., November l4th 


HEATLESS COMBUSTION 
SiR Mi 


Q U { 


same temperature. 


Walker now admits the correctness of my equation 


where U,, and U, are internal energies at the 
He also admits that my method of appli- 


cation is customary in thermo-chemistry. As the problem 


under consideration includes thermo-chemical reaction, it is, 
I submit, correct to treat it so, and not as a problem without 
thermo-chemical reaction. These admissions mean, at the same 
time, that Mr. Walker failed to substantiate his arguments to 
prove my method to be wrong. 

He now f Planck. 
He states that Planck on page 69, paragraph 94, line 7, specifies 
Walker Planck, 
the same temperature ”’ for the internal energy of the 
* Constant 


accuses me of some musinterpretation 


constant temperature. Mr. misread who 
speciies 
combustible mixture and products of combustion. 
temperature '’ would have no sense. It is clear from my previous 
letters that the internal energies in my equation are referred 
to ** the temperature ’ as Planck's. Mr. Walker charged 


me in his letter of October 24th with a mistake because I referred 


same 


He now accuses 


the internal energies to the same temperature. 


me, obviously without any reason, of a mistake, because I 


have not referred the internal energies to the same temperature. 





I am afraid that Mr. Walker misunderstood, not only the 
internal energy, but also the condition of the same tem- 
perature ; in fact, the whole equation. Having misunder- 


stood it, he wrote another equation using the same symbols, 
to which he now gives a different meaning and claims that there 
is no difference in the analytical results of his equation and mine. 
This is rather remarkable, as in his letter of October 24th he 
suggested that his curves would be the reversal of my curves. 
[ have, of course, indicated the analytical results in my first 


letter on the subjec t, whereas Mr. Walker has, so far, indicated 


none. We shall see presently that the equation of Mr. Walker, 
as it stands, contradicts every correct definition of calorific 
value, and cannot possibly have the same analytical results. 


I do not agree with him that engineers and physicists generally 








the term of internal energy in a process involving thermo- 


f 


chemical reaction the expression iz dt. Some may do so, 


but those come at once into conflict with the law of conserva- 


tion of energy, when they may profitably consider that engi- 
neers and physicists should not find themselves in such an 
unhappy position I shall show in a minute what the engineers 
and physicists actually do. Equally, I do not agree with Mr. 
Walker that thermo-dynamics is quite so useless in an attempt 
value with the temperature, 


handled 


variation of calorific 
that 


to study the 


but naturally [ assume thermo-dynamics is 


correctly, Siegel can help me 


In his letter of October 24th Mr. Walker seems to doubt the 
with 
that is really the substance of his attack. 


existence of variation of calorific value 


In his last 
“The calorific values of fuels 


Anvhow., 
letter of the 9th inst. he states : 
volume or constant 


obtained either at constant 


the heat evolved being measured after the tempera 


are usually 
pre ssure, 
ture of the exhaust products has been reduced to the initial 


temperature of the mixture. In some cases allowance is made 





for the difference in the internal energies, or total heat energies, 
may be, at that temperature, but in general at | ¢ 
this practically | | 


So, after all, there is variation of calorific value with 


as the case 


normal temperatures is so small as to be 
negligible. 

temperature. True, quite small for normal temperatures, but 
in your problem, Sir, you thought not of normal temperatures 
but of some higher temperatures, and Mr. Walker's statement 
rather implies that the allowance for higher temperatures might 
be appreciable Mr. Walker, having admitted so much, will 
that 


heat of 


possibly admit those engineers who, according to him, 


ake the reaction as calorific value, are not strictly | | 
orrect, and that the error might be serious at higher tempera- | ¢ 
ture 
rhe above-quoted statement of Mr. Walker contains another | t 


wenerally accepted definition of calorific value. 
h 


ally that Mr. Walker, having pronounced it, believes in it 
himself This definition, in so far as it refers to combustion at | f 
constant volume, can be represented by the equation t 


where Q is the calorific value at tem- | t 


nag U,' U,8, 


perature ¢ 1, U,'? is internal energy of combustion products at | « 


the combustion temperature ¢2, U," is internal 

combustion products at the mitial temperature ¢ 1. t 
In order to avoid confusion, | will re-write my original | ¢ 

quation with index ¢1, so as to avoid misunderstandings in | 

Jur present consideration. My equation will then read ‘ 


Q U,2 —~U,". A 


I indicated in my previous letter, | 
combustion at constant volume without heat loss, or addi- | t 








on of heat from external sources, the elementary equation— 

s) U,, U.™ holds good From the equations (1), (2) |i 
ind (3) we see that my definition of calorific value is in effect | 1 
identical with the definition generally used and accepted, even 
by Mr. Walker t 

Uf course, engineers and physicists realise that in equation (1) | « 





peratures involved. 
Sir, and your readers will take my small contribution as it was 


they deal with one gas only, without thermo-chemical reaction, 


and they then generally write 





t2 tl t2 
Q= /e,dt pdt= fe,,dt 

- ~ ~ 

o 0 il 


where c¢,,, is specific heat at constant volume of combustion 


Mr. Walker, on the other hand, writes in effect 


tL 


products. 





where ¢ is specific heat at constant volume of the combustible 
mixture. 
tl tl 


As / e¢,, dt is generally not equal to / Crom dt. we see that 


o 0 
Mr. Walker contradicts by his equation the definition of calorific 
value accepted by himself, and also shows that his claim that 
the analytical results of his equation are the same as those of 
my equation are unfounded. Mr. that 
heatless combustion may not be really heatless because the work 


Walker's suggestion 


of adiabatic compression of the mixture to the neutral point 
would not coincide with the work of adiabatic expansion after 
the combustion, is based on the assumption that the gas constant 
R is the same for the mixture and the combustion products. 


Gaseous mixtures and combustion products fulfilling Mr. 


Walker's assumption are unknown to me, and I am therefore | 


unable to say what the compression and expansion would be. 
As shown in my first letter, the condition for heatless com 


bustion is : 


t t 
4 Q M / f dt M / ‘ it 
o o 


The upper limut of the integrals ¢ ps, of course, the t« mperature 
The heat equivalent of adiabatix 


at the neutral point. com 
pression of the mixture from 0° to © temperature is : 
t 
Q M,. | cam dt; 
o 
The heat equivalent of adiabatic expansion of the products of 
combustion from ¢° to 0° temperature, 
to 
Q M / c,, dt 
o 
The equation (4) can be written 
>) Q Q.’ Q 
On the other hand, Q I : l 
te 
6 M / F ii 


where ¢, is the combustion temperature for constant volume and 


© initial temperature of mixture. 


From equations (5) and (6) we obtain 
t - 

Q.” Q.., M j« dt. 
‘e 


The right-hand side of the equation represents adiabatic expan- 
sion of the combustion products from the neutral point to the 
temperature ¢, or to the original volume of the mixture. There- 
fore we see that compressing the mixture adiabatically to the 
neutral point, causing combustion (heatless) to take place at 
that point and re-expanding to the original volume there will 
be no surplus of work and the products of combustion will have 
the same temperature as if compression and expansion had not 
taken place at all and the combustion had been performed at 
the original volume 

Heatless combustion is 
doubted by Mr. Walker 

In my first letter I took for specific heat of H,O the values 


really heatless even in the sense 


of Pier. I am not prepared to say whether Pier or Siegel is 
nearer the truth I 
my first letter, 
with temperature, but also with pressure ; 


have reason to believe, as-I indicated in 
that the specific heat of gases varies not only 
neither Pier nor 


J see no reason why the results of my 


method should not coincide with correctly observed practical 
temperature. | results, if 1 had correct specific heats for the pressures and tem 


However, I shall feel quite happy if you, 


intended, namely, as an explanation of the nature of the problem 
and nothing more. 


I submit that my explanation still stands unaltered and un- 


harmed, and it possibly might contribute to clearing up some 
serious misconceptions of thermo-chemical processes, and even 


‘lementary thermo-dynamics. 
ast two letters will be attained. 


3}. PocHoBRADSKY. 


Erith, Kent, November 16th 


MOTOR CONVERTERS FV. ROTARY CONVERTERS. 


If that be so, the object of my | 


| less, controversy upon it was prolonged and keen. 


where a number of units are installed, it is usual to arran 
that the rotary converters in service work at full load and co: 
sequently with best efficiency. 
| The value of the power factor for a given range of voltage is « 
| matter of adjustment in the case of both rotary converters an 
(4) Why should it be unfair to utilise induction regulator 
with rotary converters for securing a range of regulation as lary 


| motor converters, 
} 
| The gear is of the sir 


| as for motor converters or even larger ? 


plest description and can be operated by hand or remote co: 
trol 


board ; 


by a servo-motor and push button from the swite! 


it can also be arranged to deal with the whole pressur 
regulation of the rotary converter with as much ease as a shunt 
regulator. 

(7) Regarding the question of design, the use of two bearing 
it is true, 


in the case of motor converters removes, the necessit 


of leading the rotor connections through the shaft. This mean 


however, that either the two armatures are connected togethe: 


by means of rigid coupling which is an undesirable feature, i: 
my opinion, or that the shaft is in one piece, an arrangemen 
which renders difficult, 
while the fact that leads have to be run along the shaft is n 


repairs on the two armatures more 


wholly satisfactory. 

I still contend that the fact that the position of the transforny 
is independent of that of the rotary converter is an importa: 
| advantage, provided, however, that the sub-station is proper! 
laid out and the plant is not installed as an unhappy aft 
thought. 
| As regards the question of stability, a rotary converter i 
just as stable in operation as a motor converter, and can, in fact 
be built to deal momentarily with peak loads of 350-400 yx 
cent. if required ; it does not matter in the least whether th: 


rotary derives its supply from a single power station or severa 
‘nerating stations operating in parallel 
that I do not contest that cor 





In conclusion, I would say 
siderable progress has been made in recent years in the design « 
motor converters. It must, however, be borne in mind that thi 
| also applies to rotary converters, which, as I have endeavoured 
over motor converters i 


G. Wururicse, M.LE.E 


to show, still retain their superiority 
practically every respect 


London, November | 4th 


EMPIRE PATENT 
Sun, —I understand that the Institute of Patentees came int 
existence largely with a view to urging this most necessar 
| step upon the Government I do not know what progress, if 


|} any, has been made, but when one notes the slow dawning of 
appreciation that 
troubles, the fact that any invention that may be of assistanc« 


only colonisation can solve our industria! 


to colonists must be separately protected in all the Colonies and 
Dependencies is at once a detriment to the Empire and a great 
hardship upon inventors 
Unfortunately, the inventor as a class, unless an engineer 

with a good grounding in first principles, is very frequently 
misguided optimist, and as such the bane of the engineer, and 
I am not very sure that any institution seeking to protect hi 
including himself, do ver 


interests can in the nature of things, 


much for him generally speaking ; but once a patent is granted 


surely it should hold throughout the Empire . no matter m whiel 
part of it the application is made and granted 

| Let me quote an example \. obtains British protection f 

apparatus connected with irrigation. It receives sympatheti 


consideration, technically speaking, from a large number of 
engineers here at home, but not a single firm feels disposed to 
carry out the necessary experimental work to perfect detail 
before placing the apparatus on the market owing to the appallin 
state of world trade. 

A. has expended considerable capital on the business and now 
learns that since the device is simple of construction it has a good 
chance of arousing practical interest in Australia, India, Egypt, 
and other countries, where water raising is a sheer necessit 


If he 


if he sends them 


for development. sits on’ his patents at home they are 


useless ; out to the countries named he mak« 
a present of his work and capital to manufacturers situated 
therem _ 

No one, 1 think, can deny the injustice to the inventor 
possibly the loss to the Empire in such a case, and the situation 
to-day only emphasises the need of redress. Possibly some ot 
your influential readers who may agree with me would lend thei 
weight to call Government attention to the matter 

Littlehampton, November 13th S. P. Curistit 





SIXTY YEARS AGO. 


SIXTY vears ago the knowledge possessed by engineers 
regarding the design, functioning and lubrication of bear- 
ings was of a primitive order. Beauchamp Tower, Reynolds, 
Michell and others were still many years off with the 
investigations that have since revolutionised our views 
and practice in this highly important subject. Neverthe- 
Prac 


| tical experience had so far resulted in the establishment 


Sir, --May I be allowed to make a few remarks regarding the | 
etter in this week’s issue, where Mr. Jakeman expresses his views 
m motor converters and rotary converters. Mr. Jakeman 


appears to be, on the whole, rather in favour of rotary converters, 


nut there are certain points he raises in support of motor con- 


I take it natur- | verters which I should like to examine briefly. 


(1) When operating engineers object to oil-immersed trans- 
ormers this difficulty can be easily overcome by adopting air- 
last transformers. I, for myself, cannot, however, admit in 
he least that there is any risk connected with the use of properly 


lesigned oil-immersed transformers. On the other hand, the 


energy of | windings of transformers acting as choking coils and subjected 


» the strains of surges can easily be insulated in a much more 


‘fiective way than the coils of high-tension induction motors. 


Repairs, therefore, become less frequent and are simpler to 


“arry out. 
(3) 1 agree that the efliciency figures I gave may not apply 
o the very latest de motor converters or rotary con- 








sign of 


verters, but as both types of plant are being continually improv ed 


n this respect the difference in favour of rotary converters still 


emains, though perhaps it is not quite so pronounced. If it is 


known beforehand that the plant is required mainly to run at 


hree-quarter load, the characteristic of the rotary converter 


an be shaped acc ordingly. In modern sub-stations, however, 





of two opposed schools of thought. On the one hand, 
there were engineers who believed in a hard bearing, littk 
of it, and plenty of oil. On the other, were those who 
postulated a soft bearing, plenty of surface, and as littl 
oil as may be. In a lengthy leading article on the subject 
in our issue of November |7th, 1865, we observed that it 


was difficult for an unprejudiced pergon to regard either 


of these views as being absolutely wrong. The problem, 
we realised, was a very complex one. Those circumstance= 
which led one bearing to heat might, we wrote, be identical 
with those under which alone another would work cool. 
In the case of a marine engine, short bearings, we argued, 
were to be preferred, because the shorter they were the 
more readily would they permit the shaft to accommodate 
itself to the flexure of the ship's hull when at sea. In thi 
connection we mentioned the * well-known fact ’’ that a 
crank shaft could not, without heating, bear the pressure 
produced by screwing down the cap nuts, in spite of the 


| fact that such pressure was greatly less than the load 


produced by the piston or even by the weight of the shaft. 
With the top brass a little slack a shaft bearing loaded by 
the weight of the shaft and a fly-wheel to a pressure exceed 
ing 60 lb. to 80 lb. per square inch would run cool for 
months. But if the top brass were screwed down, the 
bearing would immediately heat and cut, although the 
additional pressure, say, 5lb. per square inch, would, 
when otherwise applied, have no bad results whatever. 
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We were disposed apparently to treat this phenomenon 
as an anomaly, but the reader of to-day will see in it an 
exemplification of modern theories of lubrication. In 
mmon with others of that day, we believed that the 
inetion of a lubricant was to fill up the pores of the bear- 





' suriaces, 80 as to prevent the asperities of the one 
Iron, we held, worked 
better on brass or wood than on iron, because the asperitie 


ering the cavities of the other 


| 


roper to it did not correspond exactly to the asperities 
per to brass or wood we believed 


prof As fui the lubricant 

that it could not office 

t possessed such a capacity for caloric that it could absorb 
the heat 

To-day it is 


discharge its properly unless 
| remove either by its evaporation or otherwise 

friction of the 
that in 
frictional loss is a function solely of the 
all of the metals of the shaft and 
only im the case of boundary 


erated by the bearing 


lely accepted ordinary or hydrodynamical 
lubrication the 
bricant, and not at 
ring, and that 


does the nature of the 


lubrica 
result. No 
by its 
which 


metals affect the 

r either do we judge the quality of a lubricant 
f heat, but rather by its 

tv vears ago was scarcely understood or use 


been 


viscosity, a term 


land which 
scientific definition 


not as yet yiven precise 





A New 20,000-Kilowatt Turbo- 
Generator for Bradford. 


~ Wednesday, November 20.000-kilowatt 


yvenerator, designed for a speed of 3000 revolutions 


Isth, a new 


minute, was formally put into operation at the Brad 
| electricity works The turbine, built by the English 
Electric Company, isa two-cylinder tandem reaction impulse 


hine, with the umpulse unit at the high-pressure end 
i the reaction portion, designed on the double-flow 
iple, at the low-pressure end There is a bearing at 
end of both units, making four maim turbine bearings 
The three rotors—-high and low pressure—and 
alternator rotor are « ipled together by means of the 
er’s standard multi-tooth couplings, and each turbine 
r is provided with a Michell typ double-thrust 
} sed in the high pressure and intermediate bear 


with an integrator and recorder. Kent flow meters are 
also provided to show the quantity of circulating water 
passing through the condensers at any time. The con- 
densing plant, which includes three sets of C. M. & M. Delas 
air extractors, was supplied by Cole, Marchent and Morley, 
Ltd., of Bradford. two 
densers, with a cooling surface of 35,000 square feet. 


interconnected con 
The 


total number of tubes in each condenser is 11,140, and the 


There are 


external diameter of the tubes is jin. 

The alternator was supplied by C. A. New 
castle-on-Tyne. It is designed for a continuous maximum 
output of 20,000 kilowatts at 6000 volts, and a periodicity 
The peripheral speed ot the rotor 
has been made to assume a moderate value by the use of a 
comparatively long body. The armature of the 
exciter is driven from the rotor shaft through a flexible 
coupling, and the magnets are supported on an extended 
In accordance with 
the Parsons patented ventilating system, cool air is ad- 
mitted along the whole length of the stator and ensures 
efficient cooling of the stator core, and end windings and 
of the rotor. 
air to the alternator, the 


Parsons, of 


of 50 cycles per second. 


rotor 


portion of the alternator bed plate. 


To provide a continuous supply of clean cool 
closed circuit 
ventilation with a surface air cooler is employed. 


system of forced 
The 
same air is continuously re-circulated around the closed 
circuit, and the heat collected as the air passes through 
the alternator is dissipated in the cooler, which is built in 
An index thermometer is used for indicat 
ing the outlet air temperatures trom the alternator. It is 
fitted on the side of 
connected to a device for 


two sections, 


the stator casing, and is electrically 
Klaxon horn and 
for lighting a lamp, which come into operation when the 


operating a 


temperature of the air reaches a predetermined value. 
A view of the complet 
illustration. 


set is given in the accompanying 








Russian Iron and Steel Production 
in 1924-25. 


Tur Soviet General Metal 


controlling authority ove 


which is the 
r the metallurgical and engineer 


Russia, has 


Commission, 


ing trusts and works throughout just issued 











20,000- K.W. TURBO-GENERATOR AT BRADFORD ELECTRICITY WORKS 


liye By cutting the whole of the high-pressure rotor 
m a single forging, a twelve-stage construction was 
ade possible, thus giving in the overall length a very 
perfect and uniform angle of expansion, which could not 


have been obtained with the usual built up form of con 
struction Mors 


high-pressure ro 


ver, it has been possible by building the 





on the lines mentioned, considerably 
» reduce the diameter of the shaft, and the total weight 
of the rotor. The diameter of the rotor is unusually small, 
ind low The 
use of a casing of excep- 
tionally small proportions, and there is said to be no risk 
oft distortion In the 
the general governing principles } 
reversed, and whilst it has a blade 


of expansion comparable with a reaction 


blade speeds are consequently employed. 


design, moreover, permits the 
design of the high-pressure cylinder 
ave been almost entirely 





arrangement and angle 
evlinder, the 
safety characteristics of a low-stressed impulse machine 
are secured. 

For dealing with the large volumes of low 
1 doubk 


1dimitted, 


pre assure steam 
flow reaction evlinder is generally 
the makers point out, that reaction blading is 
more efficient than impulse blading, provided the leakage 
losses of the former are of small magnitude, which is the 
‘ase in the machine under consideration. Between the 
fourth and fifth rows of blades, on each side of the centre, 
there is an extraction belt for feed heating. The two 
belts are coupled together by a connecting pipe on the 
underside of the frame, and the extraction steam is taken 
toa feed heater under the engine-room floor. 

lhe steam conditions are a pressure of 190 Ib. per square 
inch, at a temperature of 659 deg. Fah., and a vacuum of 
~“Siin 


used It is 


There is a complete set of instruments mounted on 
an instrument board, and, in addition to the usual oil 
ind steam pressure and vacuum gauges, there are recorders 
for steam, circulating water and condensate temperatures, 
and the condenser vacuum. A recording ‘ Dionic ” 
water tester has also been installed for indicating and 
recording the quantity of the condensate, and it enables 
condensate leakage to be detected before the feed water 
can be contaminated. The pressure of the cooling air 
upplied to the alternator is indicated on a dial gauge, 
and audible alarms are provided for giving warning in the 
event of the failure of this supply. The steam consump 
Hon is measured by means of a Kent Venturi meter, fitted 


statistics concerning the production ot pig iron and steel 
and rolled products during the year ended with September 
30th, 1925 Although from Soviet 
for various reasons, open to suspicion as to their ac curacy, 
they represent the only information which can be obtained 
at the present time respecting the industrial situation in 
that either by individuals or by the 
official trading representatives of different Governments 
now living in Moscow for the chief purpose, among other 
matters, of contents of the Soviet news- 
Under the circumstances information in regard 
to Russian industries has to be accepted with some measure 
whether 


figures sources, are 


country, private 


dissecting the 
papers. 


oi caution, 
official dealing 
actual position of any particular branch of industry 
this 
to the iron and steel industry as set 
published in Moscow by the Metal 
Ekon. S last week in October 

According to the Metal Commission, the figures of which 
show remarkable progress as compared with the immediately 


originating from correspondents or 
with the 
With 
be directed briefly 


commercial secretaries, when 


reservation attention may now 
forth in a statement 
Commission in the 


sn in the 


preceding vears, the total production of pig iron through 
out Russia in the year in question —1924-25—amounted 
to 1,289,000 tons ; that of steel ingots to 1,866,000 tons, 
and that of rolled products to 1,359,000 tons, all the figures 
being in metrical tons. The number of blast-furnaces in 
operation was increased by 15 during the year, the number 
of open-hearth furnaces by 42, and the number of rolling 
mills by 27. Comparing the outputs with those recorded 
in the Soviet official statistics issued a vear ago, it is found 
that the production of pig iron in 1923-24 only reached 
656,000 metrical tons, and was still less at 300,000 tons 
in 1922-23. The corresponding figures for steel ingots 
are 994,000 tons in 1923-24 and 589,000 tons in 1922-23, 
and those for rolled products are 684,000 tons and 457,000 
tons in the two vears respectively. 

It is true that the above figures are inconsiderable as 
compared with the results in the pre-war period, when 
in her then territorial frontiers Russia turned out 4,637,000 
tons of pig iron; in 1913, 4,249,000 tons of steel and 
3,510,000 tons of rolled products. But the progress made 
in the past two years has been great, having regard to 
the known conditions existing in that country résulting 
from the disastrous effects of the war and the period of 





| 
} 
| 
j 


| Soviet official auspices in Berlin 


The productive programme fixed 
1924-25, if the above statistics ar 


the civil revolution. 
over a year ago for 
reliable, has been exceeded as regards pig 
and rolled products. But as the Russians depend very 
largely upon the iron and steel industry for assisting in 
the development of many other industries in that country, 
an even more ambitious programme has been settled for 
the present fiscal year-—-1925-26. It is proposed for in 
stance, to increase the production of pig iron to 2,430,000 
of steel ingots to 2,928,000 tons, and that of 


iron, steel 


tons, that 


rolled products to 2,278,000 tons. It is estimated that 
the completion of this programme will require the employ 
ment of 270,000 workmen and a staff of over 20,000. It 


is at present impossible fully to satisfy the demand for 
iron and steel in the home market, and the applications for 
deliveries by the consuming works, whi h had to be pre 
before the final preparation of the output pro 
gramme for 1925-26, are said to exceed the productive 
plan for this year by from 20 to 30 per cent. 

The largest of the Russian metallurgical 
Southern Steel Trust, or Yugostal, which controls collieries, 
»oke-oven batteries and iron and steel works. Included in 
the above total for 1924-25, the Southern Trust, as reported 
in the Moscow journal mentioned, turned out 722,100 tons of 
pig iron as compared with 288,000 tons in 1923-24, 705,700 
tons of stee!, 441,000 tons of rolled products, 2,400,000 tons 
of coal, and 840,000 tons of coke, while 96,000 tons of 
coke had to be pure hased from the Donetz Coal Trust. 
During the nine further 
blast-furnaces, nine open-hearth eleven 
rolling mills, three works which had been under care and 
management being brought into service again for this 
purpose. The consumption of coal and coke per ton of 
the output was reduced, and the average efficiency of the 
workmen increased, while at the end of last September the 
59.300, as 


sented 


trusts is the 





vear the trust set in operation 


furnaces, and 


number of workmen employed amounted to 


compared with 37,200 at the close of the same month in 
1924. 
The above information may be supplemented b t 





reference to the production of iron ore and manganese ore 
in Russia, which is detailed in the organ published under 
As is stated, the output 
of crude 111,000 metrical tons in 
1922-23, and to 930,000 tons in 1923-24, while in the six 
March, 1925, the quantity won reac hed 
output of manganese crude manganese 
240,000 tons in 1922-23, 500,000 tons 
first half of 1924 


iron ore amounted to 


months ended wit! 
785,000 tons. The 
ore is returned at 
m 1923-24, and 319,000 tons in the 





| which ended with last March. 





AUTOMATIC CONTROL OF LOCOMOTIVES. 


A WIRELESSLY operated safety device that is designed to 
check the speed of locomotives automatically when danger 
looms ahead was tested recently over a 10-mile stretch 
of the Pere Marquette Railway. The test was mad 
presence of officials of the Pere Marque tte and the Michigan 
Central lines. 


in the 


By means of a system of wirelessly controlled signal 


lights installed in the engine cab, it was demonstrated that 


the driver could be forewarned of impending disaster, 
thus making it possible for him to know many minut« 
in advance if danger was ahead Should the driver be 





| 


dead, the svstem of control is designed to 


speed of the engine and bring the train to a 


disabled or 
reduce the 
halt at any danger point at any time 

The inventor of the device is a Mr. Thomas E. Clark, of 
Detroit, who explains that its operation cle pends on the 


propagation of electro-magnetic waves in the track rails 


with varving wave lengthe, which actuate the visual 
signal device in the engine cab. The latter comprise 
three lights—red for danger, yellow for caution and green 
for clear track ahead Should a train be occupying a 


block, the rest of the rail surface within that block becomes 
automatically and another train 
the block from the rear or front will receive the danger 
signal and an automatic application of the brakes 

During the test mentioned the 
travelling at 50 miles an hour when the red signal lamp 
became illuminated. The driver 
seat, so as to simulate that he had been taken il! and could 
not perform his duties, and immediately, so it is stated, 
the device automatically applied the air brakes and the 
locomotive was stopped with the throttle wide open, 
Mr. Clark asserts that any tendency on the part of the 
driver to exceed the speed permitted in the * caution ” 
zone results in a partial application of the brakes, and that, 
upon entering the “danger ”’ zone, further 
automatic application of the brakes brings the 
train to a stop in the shortest possible distance. 

It is reported that the Michigan Central Railroad has 
between 


demagnetised entering 


above engine was 


then got down from his 


there is a 
which 


equipped ten locomotives and 10 miles of line 


Jackson and Rives, Michigan, with the Clark device 


PLANS are under way for the establishment in Denmark 
of a linoleum factory with a capital of 2,000,000 crowns. 
According to an American Consular report this plant is to 
be equipped with the most modern machinery, and it is 
hoped to compete actively with foreign linoleums now on 
the Danish marlet. 


We hear that the Institution of Fuel Engi 
neers, Ltd., has been registered as a company limited by 
guarantee, with 250 members, each liable for 5s. in the 
event of winding up. The objects are -* To 
the science and practice of fuel cconomy engineering in 


Economy 


promote 
all its branches, to give encouragement to the use of inven 
tions and an impulse to methods likely to be useful to the 
members of the company and to the community, to enable 
engineers and others interested in the preparation, use 
and combustion of fuel to meet and correspond, to facilitate 
the interchange of ideas respecting improvements in the 
various branches of fuel technology—particularly in regard 


to the economical preparation and combustion of fuel 
for industrial purposes—and the publication and com 
munication of information on such matters, and to pri 

mote and establish a subsidiary association to be called 


the Institution of Fuel Economy Engineers. 
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Measured Mile Trials. 


Ox November 2nd Mr. Frederick T. Edgecombe de 
livered a lecture to the Naval Architecture Society of 
Glasgow Universitv, on “ Measured Mile Trials.” After 





observing that trials to-day are very different from what 
they used to be, he discussed the various elements which 
affect the results of trials on measured miles. He divided 
these into those which are constant and those 
which In the first class he placed E.H.P. in terms 
f speed obtained from model tests, or estimated from 
existing information, the length of the ** measured mile 

and the depth of the water. The weather presented one of 


elements 
are not. 








the mean of 20 knots and zero is 10 knots, which is the 
speed predicated ; but if we try to average the times we 
get a mean of infinity 3 minutes, which is absurd, as 
Euclid says.”’ 

A more frequent and more subtle cause of error, said 
Mr. Edgecombe, is the assumption generally made, even 
with a fast flowing river, that the rate of flow is constant, 
and that therefore a pair of runs will give the correct mean 


speed. This is by no means the case and has led to many 


Inaccuracies. 
The question of the mac hinery was then discussed. 
Measurement of power is perhaps the most important 
element of the trial, and the utmost care is necessary to 
obviate any source of error which may creep in, said the 
lecturer. When the turbine engine emerged as a recognised 

















the variables, and Mr. Edgecombe showed that a wind up method of marine propulsion, it became necessary to 
and down the course could not be cancelled out by taken measure shaft horse-power accurately, since it was not 
| 
| 
Comparison of Revolutions and Shaft Horse-power Meas Ship's Trial with Revolutions and Shaft Horse-power Deducei 
wm Models 
Length Mean Speed R.P.M. of ship Shaft H_P. of ship } 
Type. in Moulded moulded Block in compared with compared with 
feet. breadth. draught. cvoeffic’t. knots, R.P.M, from shaft H.P. from 
mode}. model 
a | 
(1 T.S. turbine 297 36 11-905 5 20-0 3%, greater 2°., greater | 
(2 T.S, turbine 348 42 9-896 23-816 2°, less 
(3) T.S.S. (reciprocating) 195 28 8-88 15-58 10%, less 
(4 T.S. turbine 380 Sl 6 7 15-114) 2°, less 
(5 T.S. turbine isu at 6 15-114 2%, less 
(6 T.S. turbine s10 tt) 20-5 ; yreater 
(7 Comb. triple screw isu 1 23-812 > 16-26 I? vreater 
8 S.S. (reciprocating 145 55 6-0 12-75 t’., greater 
” S.S. (reciprocating 165 58 21-23 4-0 °. greater 
ww S.S. (reciprocating 165 sy 21-23 14-0 2°, greater 
1! r.S.S. (reciprocating 10 &2’ 3 19-495 16-57 No difference 
12 r.S. turbine 397 52’ 3 16-08 14 1°,, less 3%, less 
13 LS. turbine 403 O4 17-86 >. 2! 3°, less No difference 
(14 T.S. turbine 387 5 11-75 5 25-0 2 ureater 3°,, less, paint hard 
15 T.S. turbine i87 5 11-75 5 25-0 2°. greater 1°, greater, paint tacky 
(16) T.S. turbine 387 15 11-75 5 25-0 t°., greater 5°, greater, paint tacky 
(17 T.S. turbine 387 5 11-75 > 25-0 No difference 4 ss, paint hard 
(18) T.S. turbine 390 ae | 13-897 22-5 No difference 2 we 
(19 T.S. turbine 348 42 9-896 23-53 2°), greater , less 
20 T.S. oil engined $25 56° 8” 26-104 11-483 2 yreater 1°., greater 
Shaft horse-power read by Denny-Edgecombe averaging torsionmeter, exce pt on Nos, 8, 9, 10, where shaft horse-power 
1.H.P. 9. No. 20, shaft horse-power read by both averaging and direct-vision torsionmeters, which were in agreement | 
| 
| 
runs, a3 usual in opposite directions. Another variable possible to obtain indicated horse-power with either ease | 


was the state of the ship’s bottom. It should be “ a con- 
but it was almost impossible under practical con 
ditions to that desideratum. Another variable 
was presented bv the appendages attached to the naked 
hull, and the last was the temperature of the water. Tank 
experiments had shown, said the lecturer, that resistance 
varies inversely with temperature, and the rate of variation 
was 3) per cent for 10 deg. Fah 

Mr. Edgecombe then gave a brief description of the 
method of taking trials with which he is familiar. He 
said :—In a chart house or cabin, as may be convenient, 
there is placed a speed recording machine which is simply 
a mechanical contrivance for passing a continuous strip 
of paper under a battery of electric pens. The drums 
carrying the paper are driven by clockwork or by small 
electric motors, and the speed of paper is adjustable to 
the conditions. The pens are associated with make and 
break controls in the ordinary way, two of them connected 
with time clocks registering half seconds and two or three 
as required connected with the mechanical revolution 
counters in the and recording revolutions. 
There is one pen connected to a push on the bridge and 
operated by the observer when the ship passes the mile 
posts. This distance push is so arranged that it starts and 
stops the mechanism of a carefully timed stop watch at 
the same time as it makes contact for the distance pen on 


stant, 
secure 


enyine-room 


the speed machine. 

The general procedure when coming on,the mile is to 
test circuits and see that pens and contacts are all in order; 
then when approaching the mile, the bridge observer first 
rings stand by * warning to the engine-room by means 
of the engine-room telegraph, and signals by an electric 
bell to the operator in the cabin to start the speed machine. 
\ll is then ready for passing the first pair of posts, and at 
the moment of doing so the observer with one hand presses 
the push of the distance pen, which automatically starts 
his stop watch, and with the other rings a short sharp 
signal to the engine-room on the engine-room telegraph, 
and so starts all the recording staff on their special duties. 
On nearing the end of the mile a similar procedure 
followed, first a warning signal to the engine-room that 
the mile run is nearly ended. then the short sharp ring 
which marks the “ coming off ”’ point accompanied by the 
push which operates the distance pen on the speed machine 
and the stop work mechanism of the stop watch. The time 
on the mile is taken from this watch, but the final figures 
obtained from analysis of the speed and revolution 


1 


are 
diagram. There is no necessity to signal to the operator 
at the speed machine when the end of the mile is reached, 
he sees the distance pen make its second mark and knows 
by this that the mile run is ended; the diagram is then 
marked with the date, time, number of run, name of ship, 
&e., and cut off for future analysis. 

Meanwhile in the engine and boiler-rooms the recording 
staff has been roting all the multifarious data which are 
required for tabulating and analysing engine and boiler 
efficient y- 


The lecturer then went on to discuss the analysis of 


results, and spoke strongly of the mistake of averaging 
the time instead of the speed. It is not,”’ he said, ** the 
ame thing, it is not even ‘ near enough,’ as I have heard 


it described. Let us consider a simple example as a limit- 
roy which illustrates the port. Suppose we have a 
hoat with 10 knots speed, to be tried in a river on a M.M. 
where the 10 knots. Starting 
lirst with a run down the river, with the current, the © speed 
over the ground ’ is 20 knots, made up of the speed of the 
hip plus the speed of the current, and the time taken will 
he 3 minutes. Suppose now the vessel is at the bottom 
of the mile for the up run against the current, evidently 
when the speed of the ship is 10 knots and the speed of 
current is 10 knots against her, the vessel will stay at the 
post indefinitely, and the speed will be zero, while the 
tin ’ will be infinity . Now, if we average the two speeds, 


cause. 


peed of flow is a steady 





or certainty from a turbine. The means adopted to do | 
this was to measure the torsion of the shaft when trans 
mitting power, so that by combining the turning moment 
which caused a certain torsion of shaft with the speed of 
which this or twist was 
the power transmitted at the moment could be determined. 

But the problem is not a simple one, partly because of 


the very small magnitude of the twist to be measured, and 


revolution at torsion measured, 


partly because of the necessity to measure it when the 
shaft is revolving. The average amount of angular twist 
of a marine shaft at full power is rarely more than one- 


fourth to one-half of 1 deg. on a length of 5ft., while in oil 
engined vessels the twist is less than one-half of that amount. 
* Tam not going to weary vou with a long dissertation on 
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torsionmeters, but it is germane to the purpose of this 
paper to point out where inaccuracies of measurement of 
shaft horse-power may creep in, and this perhaps will be 
most easily done by a short recapitulation of the general 
principles which have guided us in developing the torsion- 
meters with which my name is associated.” 

The torsionmeters devised in 1901 and 1902 in.connec- 
tion with the first commercial turbine steamers King 
Edward and Queen Alexandra, were of purely electrical 
type ; that is to say, electrical methods were used to measure 
the twist of a long length of shaft. This type of torsion- 
meter went out of use mainly because part of the measuring 
gear was attached to the hull of the ship, and any alteration 
of the relative positions of hull and shaft affected the 
torsion reading, while the zero reading did not reveal the 
alteration because zero was observed when the ship was 
not under stresses which could cause distortion. 








To meet this difficulty the form of meter known as {},, h 
sleeve type was evolved, and it is almost universal now, p 
In 1910 an electrical type, of meter was designed in whic), 1 
electro-magnets were carried on the respective arms of t}y, | 
sleeve and stump, the effect of twisting the shaft being 
to alter the air gap between the poles of these magn t 
Variations of electric measurement were tried, but in eyo, ‘ 


case it was found that the design was delicate and did j). 
prove suitable for ship conditions. t 
** Strangely enough there has been quite recently a 
























crudescence of this type, embodying somewhat differs 
methods, but using purely electrical means for measuri: ‘ 
torsion, It will be strange if these meters do not experi: 
the same difficulties under ship conditions as did the pry 
vious meters made on the same principle. Early in 
history of torsionmeters, purely mechanical mean 
measuring torsion were also adopted, as were var 
kinds of flashlight designs. The objection to purely mx 
nical methods is the difficulty of handling momer: 
| forces where there are very rapidly changing variat 

of torsion; while flashlight designs generally vive 

the torsion at one or two points in the revolution, ar 
need hardly point out that a “ spot” reading of tor 
may or may not be correct with turbine engines and w i 
be utterly useless for measuring varying torsion, suc! 

is experienced with any type of reciprocating machi 

It is a dangerous assumption to rely upon a spot readin, 
even for turbines, especially when the turbine is geare:| 
|}down to drive a slow running propeller in an irrey 
wake. 

* The fruit of many years’ experience of errors which 1 
eccur in measuring torsion is the design known as 
Denny-Edgecombe Averaging ‘Torsionmeter, whicl 

| both mechanical and electrical ; the actual torsional m« 
| ment in this meter is magnified mechanically, and 
magnified motion thus obtained is then transmitted « 
trically to an ammeter situated in some convenient posit 
in the ship. The design has the valuable quality of « 
| trically averaging all variations of torsion during a « 
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land giving a steady mean reading of torsion, but that 


very quality precludes it from being used to obtain a recor: 
of cyclic variation of torsion during a revolution, This 
meter has been used for many years with great success 
and is still used for all the vessels built by Messrs. Denny 
Now, you may ask, ‘how do you know that the result 

are accurate The answer to that is the accumulate: 
results of trial trips in which the meter was used. ‘Tr 
obtain a comparison with the M.M. trials of the ship what 
is done at Dumbarton experimental tank is to test a mode 

of the ship in association with model propellers whic! 
are an exact miniature replica of those on the ship, ever) 
condition being as nearly as possible an exact representa 
tion of the ship condition on trial. 

* From this is obtained model shaft horse-power deduced 
from the model propellers, and called for purposes of dis 
tinction the “‘ screw horse-power.”’ Obviously of the M.M 
trials are accurate, and the experimental tank tests ar 
accurate, and all corrections have been accurately made, 
the screw horse-power deduced from the models shoul: 
agree with the shaft horse-power measured on tho ship 
The table of comparative results will show you what a 
remarkable degree of success has been attained, both in 
the experimental tank and with the torsionmeter. Thx 
last column shows the amount by which the shaft horse 
power of the ship under trial conditions differs from th: 
shaft horse-power deduced from the model under the ideal 
conditions of the experimental tank, anc there is reasor 
to think that the greater part of the difference is due to 
varying conditions of paint. Take Nos. 14, 15, 16, 17 
these were sister ships, and the conditions of trial were 
practically the same in all cases. When No. 14 was painted 
the weather was fine and a hard dry surface was obtained 
When Nos. 15 and 16 were painted the weather conditions 
were not so favourable, and the paint was not as hard as 
it should have been. In order to test this effect, particular 
care was taken with No. 17, to insure that the paint was 
allowed ample time to harden, and the result was shown 






































stoi 






Nov. 20, 1925 








THE ENGINEER 





549 








by a return to the good performance of No, 14. This is 
partic ularly convincing a case, and the difference between 
ihe best and the worst was about 8 per cent. on the total 
ower. 

rhe latest development of the Denny-Edgecombe 
torsion-meter is the direct vision type, designed to stand 
rand tear asa permanent part of the ship’s machinery, 
| to give a means of constructing a curve of cyclic varia- 
t It is specially suitable for oil engines, and is an 
mproved and simplified form of the averaging meter. 
It embodies a new optical principle, doing away with all 
trical fittings except for lighting purposes. The tor- 

il movement is mechanically magnified in exactly 

tl ame way as in the averaging meter, but the optical 
e makes it possible to read torsion directly by eve 

ny point of the cycle of revolution, and thus to obtain 
rmation from which a diagram of variation of torsion 
be plotted, or a correct mean torsion obtained by 


ply averaging a number of readings taken at points | 


idistantly spaced round the circumference. 
The meter does not depend on persistence of vision, 
+} wh it makes use of it to some extent, and the chief 
racteristic of it is that the only preparation necessary 
btain readings is to switch on the lights which illu- 


only commenced, but important economies would un 
doubtedly result in due course. 

The development towards high pressures and tempera 
tures with steam plant was foreshadowed. That path of 
development was rational and would, the author said, 
undoubtedly lead to economies. It certainly would be a 
very considerable time before all the major difficulties 
were surmounted. 
a number of turbine ships, without, it was claimed by the 
superintendents, any marked deterioration in economy. 
Water-tube boilers required the perfection of very special 
precautionary measures to prevent the entrance of any 
substantial amount of salt water. The introduction of 
high pressure and temperature steam joints on ship 
board demanded much thought. The problem of high 
pressure gauge glass and boiler mountings had to be 
solved. So potent were these factors that without a clear 
demonstration considerable scepticism might be felt. 
Meantime, for passenger liners, the tu: bine ani the Deisel 
| engine, in its double-acting form, would compete, and in 
due course the resul's would foreshadow te future. 


Superheaters had been removed from 








il 


} 
| = 


ite the interior of the stationary drum which houses | 


revolving parts. P 
Either the *‘ averaging’ or the ‘ direct vision’ types are 
ible for oil engines or reciprocating steam engines, 
vell as for turbines, and you will realise what an impor 
nt thing it is to obtain accurate shaft horse power of a 
1e oil engine during trials, and not to have to rely on 


bench tests taken at the same revolutions to deter 
e the power, for unless fuel consumption at a fixed 
mber of revolutions per minute be exactly the same on 
bench as in the ship, shaft horse-power can not be 
same, and that is an unsatisfactory basis to work on. 
Figs. land 2 


Che diagrams are samples of shaft horse 


powers taken from the shafts of reciprocating machinery, one | 


rom large steam engines, the other from oil engines, com 
red with indicated horse-power taken simultaneously, 
i k.H.P. obtained from the model 








Marine Diesel Machinery. 


\ PAPER or * Marine Diesel Engines *’ was read before 
e members of the Manchester Association of Engineers 
n Friday, November 13th, by Mr. James Richardson, 


ho said that it was not to be inferred that because the 


ouble-acting two-stroke cycle gas engine was a com- | 


parative failure, such a system with the Diesel principle 
ould not be favourably regarded. With the oil engine, 
the fuel was not introduced into the cvlinder until the time 

f combustion, thus eliminating the chief cause of ineffici 
ency, namely, loss of charge and pre-igintion with double- 
Whilst the gains with double 
tion were very obvious, the disadvantages were not so 


acting two-cycle gas engines. 
apparent. It must not be assumed, as was done, that since 
the conversion of a steam engine from the single to the 
double-acting principle was relatively simple, the internal 
ombustion engine presented any parallel. With the oil 
engine the piston rings, the liner and the piston were 
the most important parts, and with the single-acting engine 
their condition could be fairly accurately estimated, while 
the engine was running. Full examination, replacements 
or repair could be quickly and conveniently carried out. 
With the double-acting engine, the condition of those 
parts was not so easily gauged, while their examination 
ind replacement called for much greater work. The 
tuffing-box was an addition and a complication when 
lealing with high-temperature gases which need not cause 
oncern, although requiring a certain amount of mainten- 
ince. In other words, the successful evolution of double- 
cting engines would not cause the complete supersession 
f the single-acting type, which would compete for some 

nsiderable time up to certain powers. The line of de- 
marcation would probably lie between 2500 and 3500 
brake horse-power per engine. The two-stroke cycle 
louble-acting engine, with its even turning moment, its 
external simplicity and few small valves required for 
ontrolling the admission of fuel and starting air to the 
vlinders, and the possibility of developing power with 
few cylinders and cranks, made it attractive for marine 
On the other hand, the problems associated 
with seavenging and exhaust were more difficult when a 
piston-rod of fairly large diameter was introduced. There 
vere also complicated castings, such as the cylinder liner, 
while the supply of the necessary quantity of scavenging 
tir called for large and expensive plant. The double- 
acting two-stroke cycle engine had one advantage over the 
single-acting two-cycle engine, in that the lubrication of 
the bearings was facilitated. There was little doubt that 
a double-acting four-stroke cycle engine, which had reached 
relatively high mean effective pressures, even without 
supercharging, would, if supercharging were employed, 
remain in a strong position. 


propulsion 


rhe author presented a table of double-acting engines 
ior marimne purposes now under construction, Sixteen 
large vessels of from 10,000 to 20,000 tons deadweight are 
heing fitted with four-stroke double-acting prime movers. 
In these ships there will be twenty-four main engines, 
totalling some 130,000 brake horse-power. He said that 
sufficient experience was now available of ocean-going 
motor ships, extending to fourteen vears of continuous 
operation, to show definitely that the life of motor engines 
was quite satisfactory. The wearing parts were relatively 
small and quickly renewed, and there were no parts subject 
to the same obscwe and sometimes rapid deterioration as 
was met with in boilers and condenser tubes. Whilst 
uiving full credence to the possibility of improving the 
performance of steam machinery, no cognisance was taken 
in the paper read last spring before the Institution of 
Naval Architects of the steady improvements being made 
with the Diesel engine, which, after all, was still in its 
infancy. A very considerable proportion of the heat of 
combustion of the fuel was generally rejected to the 
exhaust, and the cooling water which the Still engine had 
proved could be converted into useful work. The larger 
the unit cylinder, the greater possibilities in that direc- 
tion, The development of the double-acting engine had 


A New German Cruiser. 


Tue light cruiser Emden, the first German man-of-war 
to be built since the Armistice, was commissioned at 
Wilhelmshaven on October 15th, the occasion being 
invested with Following a 
religious service, the commanding officer, Captain Forster, 


ceremonial importance 








| 
| delivered an address to the ship's company exhorting them 
|} to remember the great traditions associated with the 
name of their ship. The Reichs-President, Field-Marshal 
von Hindenburg, sent a message of congratulation. 

Laid down at Wilhelmshaven in December, 1921, the 
Emden was delayed in construction by shortage of material 
and to some extent by industrial disputes, and did not go 
afloat until January 7th, last. She was then, however, 
in an advanced state of completion, and was made ready 
for sea in the space of nine months. There is reason to 
believe that the features of her design have hitherto been 
carefully guarded, but we are now able to present diagrams 
of the ship as she appears to-day, and as she will appear 
after being re-armed—a work that is to be carried out as 
soon as circumstances permit. 

The leading particulars of the Emden are as follows : 
Length on waterline, 508}ft.; breadth, 46jft.; draught, 
16ft.; displacement, 5600 tons. She has turbine machinery 
of 29,500 shaft horse-power for a speed of 27 





27.5 knots. 
Her boilers are adapted for mixed firing, and her stowage 





The designers of the Emden appear to have laid more 
stress on armament, protection and cruising radius than 
on speed. This was, no doubt, the soundest policy that 
could have been followed, having regard to the Versailles 
Treaty clause which forbids Germany to construct new 
cruisers of more than 6000 tons displacement. In spite 
of her moderate speed, she is a very powerful ship for her 
size, and her tactical value will be further increased when, 
in due course, the armament is rearranged on the plan 
desc ribed 


NEW THORNYCROFT WORKS. 


UNTIL recently the Basingstoke works of John I 
Thornycroft and Co., Ltd., undertook, in addition to the 
production of commercial vehicles, the manufacture of 
marine motors. With the increasing demand on both 
branches of the business, it has been necessary to allot 
the whole of the facilities at Basingstoke to the motor 
vehicle trade and to remove the marine motor business 
to new works on the Thames at Caversham, where an 
excellent site on the Oxfordshire bank of the river was 
available. The works in their present form cover about 
4 acres, and include machine shop, part of which is used 
as an erecting shop, finished stores, and test house, and, 
in addition, the usual administrative, accounts and draw 
ing offices. 

The machine shop consists of three well-lighted bays 
of modern construction, equipped with upwards of 200 
machine tools, ranging from the large milling and planing 
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FIG. 1.-THE CRUISER EMDEN AS AT PRESENT ARMED 


machines, capable of dealing with the heaviest crank 
cases, to the automatic and semi-automatic machinery 
employed in producing the smaller engine components, 
All this machinery is electrically driven from the mains 
of the Reading Electrical Supply Company. Castings 
will be supplied from the foundry of the Southampton 
works. One end of the machine shop i#at present utilised 
as an erecting bay, but a new building will be provided 
and equipped as an erecting shop in the near future, 
leaving the present end of the machine shop vacant and 
available for extensions. 

The finished stores contain systematically arranged 
stocks of modern engine parts, as well as spare parts of 
old types of Thornycroft engines produced during the past 
twenty years. In this connection it is interesting to add 
that it is no uncommon thing for the company to receive 
requisitions for spare parts of engines built at the Chiswick 
works. It is intended to build complete engines for stock 
as opportunity permits. 

The test house is a spacious and lofty building, having a 
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FIG. 2--THE EMDEN AS SHE WILL 


capacity for coal and oil is abnormaliy large. There is a 
belt of 3in. or 4in. armour in way of the machinery spaces, 
and the horizontal protection is reported to be very good 
for a ship of this class. She is armed with eight 5.9in. 
guns, two 3.4in. anti-aircraft pieces, and four torpedo 
tubes. The original intention was to distribute all the 
5.9in. guns along the centre line on twin mountings, the 
second and third pair of guns being superposed to allow 
of axial fire. This arrangement would have given a full 
broadside of eight and a bow and stern fire of four guns. 
But in consequence of the restrictions imposed by the 
Versailles Treaty, it has not yet been possible to complete 
the guns and mountings required for this system, and the 
ship has therefore been temporarily armed as shown in our 
first diagram—that is, with four single 5.9in. guns on the 
centre line and the remaining four on the broadside. When, 
eventually, the change in armament is made, double 
torpedo tubes will be substituted for each of the after 
broadside guns, thus bringing the torpedo equipment up 
to eight tubes. 

A striking feature of the ship is the stout and somewhat 
ungainly foremast, the apparent object ot which is to 
secure rigidity for the gun-director tower in the foretop. 
It remains to be seen whether this innovation will prove 
as effective as the tripod mast preferred in the British and 
other navies. 
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APPEAR AFTER BEING RE- ARMED 


floor area of about 5000 square feet. The equipment of 
this part of the works may appear over-elaborate to those 
accustomed to mass production methods of manufacture, 
but it is to be remembered that Thornycroft marine engines 
are put to a very wide range of service, and the rigorous 
tests made are deemed necessary. The equipment includes 
a Froude testing plant and facilities for tests of engines 
coupled to propellers working in large water tanks, with 
the object of ensuring conditions as closely as possible 
approximating to those of an engine in a boat. Means are 
provided for carrying out tests of an experimental nature 
and acquiring data for the progressive improvement of 
future types of models. Apart from the new shops, those 
who took advantage of the opportunity afforded a few 
days ago of inspecting the works were much interested in 
some of the early Thornycroft steam engines. The small 
launch engine of about 15 horse-power, built very nearly 
Sixty vears ago, presented an interesting contrast with the 
modern type of 9 horse-power, the smallest manufactured 
to-day, which was also on view. Similarly, the two- 
cylinder compound engine of the type fitted in the second 
class torpedo boats built in the early ‘eighties could be com- 
pared with the present-day 400 horse-power twelve-cylinder 
C.M.B. engines. A good deal of work, mainly for export, 
is now passing through the shops. Land has been acquired 
for extensions at Caversham when the need arises, 
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PORTABLE TWO-OPERATOR ELECTRIC ARC-WELDING PLANT 


THE PREMIER ELECTRIC WELDING 
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Portable Multi-operator Electric 
Arc Welding Plants. 


little time ago the Premier Electric Welding 
Company, Ltd., ef Abbey Wood, London, S.E. 2, placed 
on the market a new type of electric arc-welding equip- 
designed to furnish welding current to several 
at the same time without the use of large 
resistances. The particular equipment, which is illus- 
trated in the accompanying half-tone engraving, is one of 
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CONNECTIONS FOR TWO-OPERATOR WELDER 


five two-operator sets which have recently been shipped 
to India for use on one of the principal railways in that 
country. We understand, however, that portable plants 
for the simultaneous use of as many as eight welders are 
supplied by the Premier Company. 

The equipment of the two-operator plant comprises 
a 300-ampére main generator which develops current at 
35 volts, and is directly coupled to a small arc-striking 
generator, which is capable of giving an additional out- 
put of 30 ampéres at 35 volts. The two machines are 
driven by a 17} horse-power motor, which runs at 1250 
revolutions per minute. The makers point out that the 
main gonerator is designed to give a 25 per cent. overload 





for two hours, and that the equipment is, therefore, 
capable of supply ing two operators each requiring up to 
200 ampéres for his work, under the intermittent con 
ditions of a welding load. 

Special automatic switchgear is employed. The motor 
starter, which is of the drum type, has two overload trips 
and is mounted on the framework at the opposite end to 
the welding switchgear and meters. The operation will be 
readily understood with the aid of the diagram of con 
nections given herewith, which shows the two weiders, 
that on the left being not actually in operation, while in 
that on the right the circuits are those obtaining when 
welding is in progress. In the left-hand set of connections 
it will be seen that the work A is connected by the cable L 
to the positive pole of the main, or welding, generator 
The electrode B is connected through the cable D to the 
field magnet coil F, the contactor G, and the striking 
resistance J to the negative pole of the arc-striking gene- 
rator, which is itself in series with the welding generator. 
The contactor G is magnetically held in because the coil 
P is magnetised by current from the are striker lead Q 
passing through the automatic switch S 8 to the positive 
lead L of the welding generator. The arc-striking voltage 
is thus the sum of the voltages of the two generators, say, 
from 70 to 80 volts on open circuit. 

On touching the work with the sufficient 
current flows through the circuit to enable the operator to 
strike a small are. At the same moment the magnet coil 
F is energised, and operates the automatic switch S88, 
which opens the circuit at the contactor G and at the 
same instant closes it at the contactor N. The are current 
is then maintained through the circuit consisting of the 
positive lead L, the are itself, the electrode, the magnet 
eoil E, the contactor N, the reactance K and the negative 
As the magnetic coil F operates 


electrode, 


side of the main generator. 
the contactor N instantaneously when the arc is struck, 
load is thrown on the arc-striking generator, except for an 
extremely short period. When the operator breaks 
the arc, he de-energises the coil E and the switch at once 
falls into the position in which the higher arc-striking 
voltage is available for restarting 

It will be observed that to all intents and 
therefore, welding is carried out at 35 volts, and only asmall 
amount of additional power is required to drive the arc 
striker during the second or two that it is in circuit before 
the ares are struck. Yet, though the welding voltage is only 
35, the arc-striking voltage is 70 or over. Each equip- 
ment includes a reactance for the purpose of ensuring 
steady conditions at the are, and the prevention of sudden 
rushes of current. Its presence in the circuit also renders 
the plant easy of operation. 

The makers claim considerable savings in power when 
their equipments are used. For instance, with a four- 
operator plant they state that there is a saving of approxi- 
mately 26 kilowatts per hour, as compared with a machine 
giving a constant output at 80 volts, or of 44 kilowatts 
per hour when compared with a machine developing 
current at 110 volts, the saving, of course, being due to 
the fact that large resistances are not employed since the 
voltage is reduced from 70 or something over before striking 
the arc to 35 when welding is in progress. 

The equipment is covered in with a framework of ex- 
panded metal, which was removed for the purposes of 
taking the photograph. 


no 


purposes, 








Tue London, Midland and Scottish Railway Company 
has ordered three Garratt locomotives for a trial in use 
on coal trains from Toton sidings, at the south end of the 
Erewash Valley, to London, 





Entrance to Tranmere Dock.’ 


| 
| The Construction of the New 
| 

PERCY WALTER BERTLIN, Assoc, M. Inst. ©.) 


By 
paper describes the construction 
140ft. in width, to Messrs 


of the ‘ 


| THis v 
Cammell Laird and 


entrance, 


| Co.’s wet dock at Birkenhead The work involved the 
| construction and r moval of a temporary concrete coffer. 
| dam ; the construction of the new entrance for a sliding 
| caisson, together with a caisson chamber and subsidiary 
| works; and the removal of the existing river wall. 
A general description is given of the construction y k 
|} and the parts which are considered to present point f 
intere:t or novelty are described in greater detail 
| alone are referred to in this abstract. 
Cofferdam.—It was decided that a block dam would jh. 
most satisfactory in view of the fact that a large pr 
tion of the blocks would be subsequently used in the 
struction of the permanent work. The maximum head of 


the concrete dam was 44ft 
3in. and at the | 


water to be retained by 
width of the dam at the top was Ilft 


30ft. 

The foundation of the whole of the works described was 
red sandstone. The dam was constructed under wats, 
by divers. The 5-ton blocks were designed so that ea h 


The stan. 
by 3ft. Lhir 


course was interlocked with the course below. 
dard block measured 7ft by 3ft. Siin 

The site and scoured by the divers ' 
water at high \ foundation lft. thick 
of 3 to 1 concrete was put in and carefully levelled i, 

The first course of blocks was laid on this foundation on a 
bed of 1 to | cement mortar, to obviate risk of the dam 
sliding bodily on the foundation. 

The method adopted for securing the water-tightness 
of the dam is claimed to be novel and proved successi 
All the blocks were laid without any material between t} 
joints, excepting only the bed jornt of the bottom co ITs« 
but the face blocks were « 


tin 
was cleaned 


pre assure about 


ast 


with a groove and spla 
see below). After 


toreceive acement tnum? 


SaUSAY 





| ~ le 


Scale 


of blocks had been set in position a diver inserted lengt! 
of calico bags in the grooves. The bags were genera! 
about 17ft. long for the horizontal and 4ft. for the vertica 
joints. Cement grout was then forced into the bags wit! 
compressed air at about 5 lb. per square inch pressure 

Several advantages are claimed for this form of wate: 
tight joint : 

(1) The blocks can be laid dry 
than if bedded on any jointing material. 

(2) Since the jointing is a separate operation from t! 
block setting, the setting gangs proceed with their wor 
without interruption. 

(3) A minimum of material is handled by 
(4) Since the joints behind the 
internal pressure occurs in the dam. 

The dam, which was built in five and a-half months, 
contained approximately 3000 blocks, representing 8122 
eubic yards of concrete. The average number of blocks 
set per week by two diving gangs was 137, and the max 
mum number per week was 255 blocks, containing 743 
cubic vards of concrete. 

River Wall.—The existing wall, which was removed afte: 
the construction of the was cellular is 
design, consisting of two parallel walls, with transvers« 
walls 5ft. wide at 20ft. centres. To enable these walls t 
be removed by blasting as rapidly as possible the necessar 
drilling was completed while the earlier stages of the wor! 
were in progress. Two vertical holes, 6ft. 6in 
apart longitudinally and 47ft. deep, were drilled throug 
the entire depth of the back and front walls. The distan 
apart of the rows was about 2ft. 6in., and, the holes in t! 
two rows being staggered, the diagonal distance from hok 
to hole was 4ft. 

An Ingersoll wagon drill provided with a turntable bas 
reheater, and compressed air hoist, was used for this work 
The drill had an stroke, bore, and delivered 
250 blows per minute at 75 lb. per square inch. The 
hexagonal drills, 2in. diameter, were provided with cros 
bits. The holes were 4jin. diameter at the top and 3in 
at the bottom. A set of seven drills was used to drill a 
hole 47ft. deep. 

The bore-holes tin. diameter 
water pipe terminating just above the top of the bit. High 
pressure water was supplied by a direct-acting Cameron 
pump carried on the drill wagon an i driven by compressed 
air. The usual rate of drilling was about 7ft. per hour at 
the commencement of a bore, but the progress became 
slower as the depth increased. The average speed of drill- 
ing was 40 to 45 lineal f » t per diem. 

The holes in the river wall were charged in the following 
manner :—A charge of gelignite was lowered into the 
bottom of the hole; a canvas bag of a diameter nearly 
to fit the hole, filled with sand, was lowered on top of this 
charge. This was followed by further tharges of gelignite 
and sand tamping until the entire hole was filled. About 
6 lb. of gelignite was used for the bottom charge, and 1 Ib 
in the top charge, the intermediate charges grading between 
these weights. No. 7 submarine electric detonators were 
used, and the various charges were electrically connected 
in series, ensuring a simultaneous discharge. Immediately) 
before joining the wires of the various charges each circuit 
was tested with a galvanometer. The results of the blast- 
ing were, on the whole, entirely satisfactory, enabling the 
dredging plant to deal with the removal of the débris, 

* Abstract of a paper to be brought forward for discussion at 
the Institution of Civil Engineers 
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Railway Matters. 


Benguella Railway, as far 
in the Congo, by the end of 


Ivy is he ped to ¢ omplete the 
. the Katanga copper mines, 
1927. 

Tue new Ladysmith-Touws River Line, South Africa, 
has been opened to treffic. 
wok plac eon Nov ember Src. 


The official opening ceremony 


is being made for subscriptions towards a 
fittingly to be placed in the London School 
to the late Sir William Acworth. 


{nN appeal 
emorial 
Economics ” 


Cue Minister of Transport has recently made an Order 
ithorising the abandonment of parts of the light railways 
Dudley District Light Railways 


vuthorised by the and 


Order, 1808 


Many readers of Tue Enoixneer will regret to hear 
that Locomotive Inspector J.M. Llewellyn, of the Great 
Western Railway, was killed on Friday evening last whilst 


rossing the line at Bristol Station. 


[ne locomotive and wagon construction programme 
for next year of the London and North-Eastern Railway 
provides for the building of 148 locomotives and 7400 
wagons. There are to be for the London suburban services 
i3 locomotives of a new design, whilst for main line work 

to supplement the * Pacific’? type engines which are 
sperating to advantage—there are to be 28 of an improved 

Director "* 4-4-0 ty pe. About £630,000 are to be spent 
in 1926 on new locomotives and over £1,250,000 on wagons. 


In this country were a railway company to find that a 
branch line or a station did not pay it could shut it up 
without being liable to any penalties. The only adverse 
action might be to prove to Phe Railway and Canal Com 
mission, on the complaint of a trader, that it was not afford 
ing reasonable facilities. In the United States it is different, 
and the Boston and Maine Railroad Company has recently 
been seeking the permission of the Inter-State Commerce 
six lines, of an aggregate length of 
3 miles, on which it is losing 150,000 dollars a year. 


Commission to close 


nr Metropolitan Railway has issued a very attractive 
brochure dealing with Watford’s new railway, the opening 
of which was referred to in our journal page on November 
ith. The new line, although only 2} miles long, has cost 
no leas than £300,000 to complete. Half a million cubi« 
vards of gravel and chalk had to be excavated, several! 
heavy embankments had to be constructed, ten bridges 
had to be built, and a large goods yard had to be laid out. 
rhe train service provides for 140 trains per day, some 
by the “ Metro.” from Baker-street and some by the 
London and North-Eastern from Marylebone 
The journey from either terminus will occupy half an 
hour. 


steam 


ELECTRICAL operation of the trains on the Virginian 
Railway started recently. We have more than once alluded 
to the special features of that line, and it is only now 
necessary to repeat that it is a wholly mineral railway 
and has the heaviest States. 
rhe average weight of a loaded car is 116 short tons, and 
when empty 40 tons. Under steam operation a train 
weighing 5500 to 5700 tons has required a 
2 8-8-2 train engine and two 2-10-10-2 banking engines 
to ascend gradients of about | in 50 at 7 miles per hour. 
Now, with electric traction a train of over 6000 tons has 
been taken by two electric locomotives at 14 miles per 
hour. An interesting feature is that the trains are equipped 
with communication between the locomotives 
and the brake van at the end of the train. 


goods cars in the United 


from 


wireless 


THE steam locomotive in the United States has lost 
a good friend by the sudden death of George M. Basford, 
a prolific writer on all railway questions, particularly on 
locomotives. Beginning his business career in the shops 
of the Boston and Maine Railroad Company, he went to 
the Chicago, Burlington and Quincy, and then to the 
Union Pacific Railway. After a few years subsequently 
with two signal manufacturing firms, he became the mecha- 
nical editor of the Railway and Engineering Review, and 
afterwards the editor of the American Engineer and Rail- 
road Journal. Leaving editorial work in 1905, he entered 
the field of publicity, and later formed the G. M. Basford 
Company, and made technical advertising his business. 
Mention must be made of his paper in 1905 entitled ** The 
Technical Education of Railway Employes—the Men of 
the Future."’ As the Railway Age says in its obituary of 
Mr. Basford, “It was regarded as a masterpiece. It 
was not only directly responsible for the introduction of 
modern apprenticeship methods in the mechanical depart- 
ment on American railroads, but it had a distinct influence 
nm getting many railroad officers to think through this 
question in relation to their own departments.” 


Tue National Wages Board began on Monday last the 
consideration of the all-grades programme that was sent 
to the railway companies nearly a year ago by the National 
Union of Railwaymen and the Railway Clerks’ Associa- 
tion, and of the counter-proposals, subsequently made by 
the companies, for an all-round reduction in wages, The 


new chairman of the National Wages Board, Mr. Harold | 


Morris, K.C., presided, and was welcomed by Sir Ralph 
Wedgwood on behalf of the companies and by Mr. J. H. 
Thomas as representing the men. Mr. W. Clower, assistant 
to the general manager, London, Midland and Scottish 
Railway, opened the case on behalf of the companies, 
and showed that the total railway expenditure in 192: 
was 118.24 per cent. over that of 1913, whilst in 1924 it 
was 119.3 per cent. higher than in 1913. In 1924 the net 
income of the companies was 3 millions less than in 1913, 
but if the fall in traffic receipts does not improve the present 
year bids fair to produce a net income 4 millions less than 
in 1913. Despite the tendency of business people to reside 
more in the country, the number of season ticket journeys 
had dropped from an estimate of 554} millions in 1922 to 
510} millions in 1924. Road transport companies, in the 
matter of freight traffic, were in a privileged position, as 
they were not, in contrast to the railways, hampered by 
Statutory obligations. Moreover, the latter had to pay 
rates in every area through which their line ran, but the 
road transport people only in respect of their depdts. 
The railway companies in 1923 had to contribute about 
8 million pounds in rates, much of which would be ex- 
pended on the upkeep of the roads 


| of the 





Notes and Memoranda. 


THe water consumption in Chicago is about 275 gallons 


a day per head, and it is said that fully one-half of this 
amount is estimated to be pure wast 

A RAPID piece of earth work, carried out near Los Angeles, 
is described in the Karth Mover. A reservoir was required, 
to contain 30,000,000 barrels of oil. 
to be 1200ft. by 600ft. by 30ft., concrete lined and roofed. 


Its dimensions were 


It was completed within thirty-seven days 

In the course of an address to the Johannesburg Geo 
graphical Society, Mr. R. A. Rouillard discussed the various 
proposals for a Zululand harbour, and suggested that the 
construction of one at Sordwana would be a very similar 
undertaking to the making of Fremantle Harbour, which 
post £1,354,000 

THE proportion of British goods imported into Southern 
Rhodesia is declining slightly, but is still over 69 per cent. 
total. Our most important competitor 
is the United States, with an increasing <hare, which now 
amounts to about 12 per cent. The German proportion is 
bal arcely 3 per « ent 


foreign 


A process for manufacturing “ expanded" concrete 
has been developed in Sweden. Certain ingredients are 
added to the concrete to produce hydrogen, which forms 
bubbles in the mase before it sets. The resultant material 
weighs from 20 Ib. to 42 lb. per cubic foot, and is said to 
400 Ib. to 500 lb 


have a compressive strength of from 
per square inch 

AN article in the Canadian Engineer of November 3rd 
attracts attention to the effect which the recession of the 
Niagara Falis is having on both the scenic value and the 
power-producing capacity of the Falls. It is urged that 


the matter requires investigation by engineers, and it is 
suggested that might be employed to 
maintain the Falls 


artificial means 


It has been suggested, by Mr. C. L. Campbell, that a 
new great lake might be formed in Canada with the object 
of improving the water supply in the present Lakes and 
for generating power. His lake would be dependent on the 
watershed of the Albany and Ogoki rivers, and would be 
two and a-half times the size of Lake Ontario. The power 
developed would amount to about half a million hors 
power 

hosiery-knitting and 
cotton-ginning machines, has gaining popularity 
in recent years in Nanking. Although Nanking is not 
vet industrialised, and although most of the industries 


Licut machinery, such as sewing, 


been 


have not yet advanced beyond the hand craft stage, these 
modern labour-saving devices, because of their cheapness 
and portability, are used by 
in different kinds of domestic industry. 


extensively those engaged 





A NEW , has been dis 


of Chemistry, and 
University of 


element, of atomic number 

covered by Dr. J. Heyrowsky, Professor 
Dr. V. Dolejsek, Lecturer at the Czech 
Prague, and a paper on the discovery has been submitted 
to the Czech Academy of Science, says a Reuter message 
from Prague The new element, which fills a gap in the 
periodic series, was identified in a manganese sait, and was 
isolated by a method devised at the University of Prague. 





In a paper read before the North-East Coast Institution 
of Engineers and Shipbuilders, Mr. F. D. Verrill said that 
the life of pneumatic got fair 
treatment, was five years used continuously. One par- 
ticular tool which came to the author’s notice had been in 
continuous use for seven years, and the original snap was 
also being used with it. That, of course, was a very excep- 
tional case, particularly so with regard to the snap. The 
tool was worn out beyond repair. Drilling machines lasted 
about three years and caulking tools four to five years. 


hammers, provided they 


In the course of a lecture before the Coventry Engi- 
neering Society, Mr. E. M. Boote said that “ we do not 
look upon Stellite as a steel. It is a cutting tool and is a 
cast mixture of cobalt, chromium and tungsten, but the 
iron is insignificant—2. 3 or up to 5 per cent. only. It 
eannot be forged, and the user must take the Stellite tool 
as it is cast. For very hard materials there is nothing like 
it, tut it is a material that is incapable of being annealed. 
It is very useful, and 1 have not a word to say against it 
in its own realm, but you cannot make a twist drill of it. 
I have seen Stellite used on hard material at a terrific 
speed with very light cuts, but I do not call it a steel at 
all. 1t is a cobalt, chromium and tungsten alloy.” 

AT a special election the voters of the State of Maine 
endorsed the project proposed by Mr. Dexter P. Cooper 
for generating power from the tides of the Bay of Fundy. 
Mr. Cooper's scheme consists of separating two sections of 
Passamaquoddy Bay, a tributary of the Bay of Fundy, by a 
wall on which the power-house will be erected. Each sub- 
division of this bay will be accessible to the Bay of Fundy, 
but wilt be shut off by suitable dams with locks and gates 
so that one part may be maintained at a high I]>vel by 
opening the gates to the Bay of Fundy only at high tide, 
and the other part kept at a low level by opening its gates 
only when the Bay of Fundy is at low tide. The turbines 
will ge operated by the flow from the high level to the low- 
level section of Passamaquoddy Bay. Mr. Cooper esti- 
mates that from 500,000 to 700,000 horse-power may be 
developed, and that the cost of the project will be approxi- 
mately 75,000,000 dollars. 

AN interesting statement on fuel research work at the 
University of Birmingham has just been issued by the 
authorities. A new building, which is to form the head- 
quarters of the Department of Oil Engineering and 
Refining, will be opened in the near future. The site is 
in close proximity to the three drilling rigs, and the depart 
ment will include students’ and research laboratories, a 
lecture theatre, a drawing-office and a museum. A small 
refining plant, similar to that used in the experimental 
laboratories of the refineries, has also been provided, so that 
the whole process, from the production of oil to the refining 
of the finished product can be carried out on a small scale 
at Edgbaston in exactly the same manner as would be done 
in the industry. The high-pressure chamber is now com 
pleted, and is being fitted with special apparatus of an 
expensive kind, and it is hoped the oil department will 
be able soon to commence investigations into the prac 
ticability of extracting oil from coal and other bituminous 
matter, 


















































































































































Miscellanea. 


Work ha 
perimental arch dam, across Stevenson Creek, in the West 
of the United States, 
tive testing 


been started on the construction of the ex 


which is to be subjec ted to destruc 





Ir is proposed to construct two tunnels under the 
Detroit River to connect Windsor, Ontario, with Detroit, 
Michigan. The 


} electric trains and motor cars 


tunnels will provide accommodation for 





For many years prospecting for petroleum has been 


mh 





undertaken in Spain. Indications of oil deposits have be 
found in various regions extending over a wide area, and 


investigations are still being continued 


THe second of the two dry docks owned by the Montrea 
Dry Docks, Ltd., of Montreal, which was opened recently, 
was built by G. L Campbell, of Montreal, and is 300ft 
long, 60ft and lft deep It is capable of taking 
the largest lake steamer to come down to Montreal, or 


wide, 


any ship drawing up to 14ft. 6in 


Tue first tenders for the supply of the new telephoni« 
and telegraphic cables from Brussels to Herbesthal and 
from the French frontier to the Dutch frontier, were sub 
mitted early this month. It is stated that a Belgian com 
pany submitted the lowest quotations for the first contract, 
while for the second, third and fourth contracts German 
firms offered the lowest terms 


Tue proposed Bridge River hydro-electric scheme, iv 
British Columbia, will be one of the largest in America 
The idea is to develop 700,000 horse power at Seton Lake, 
135 miles from Vancouver and to use a pressure of 165,000 
volts for the The turbines will work 
under a pressure head of 1200ft., and it is hoped to com 
plete the first stage of the work, that is to say, up to 60,000 
horse-power, in 1930. 


transmission line 


In connection with the arrival in this country of Russian 
oil, it is stated that the Russian Oil Products, Ltd., the 
company responsible for the distribution, is acquiring a 
site with an area of about two acres at Avonmouth Docks, 
Bristol, where it is proposed to erect storage tanks with a 
A depot 
with a similar capacity is to be established at Grangemouth, 
while further sites will be acquired at important docks in 


capacity of 8000 tons of crude oil petroleum. 


the coming yvear 


Tae Victorian Electri ity Commission has now com 
pleted two years’ operations in the Western District of 
the State. The main transmission line from Geelong to 
Warrnambool is 116 miles long, and operates at 44,000 
volts. The supplementary lines, which are high tension, 
and serve towns off the main route, spread over 123 miles, 
and are operated on 6600 volts, and the low tension reticu- 
lation—lines within towns—accounts for 103 miles of 
lines. Of the total of 324 miles, 49 miles of 6600 volts and 
28} miles of reticulation were put into operation during 
the last vear 

AccorDING to the monthly report of the National 
Federation of Iron and Steel Manufacturers, the produc- 
tion of pig iron in October amounted to 473,700 tons, 
compared with 448,700 tons in September and 586,400 
tons in October, 1924. There were 136 furnaces in blast 
at the end of the month, a net of 7 compared 
with the number in blast at the beginning of the month, 
10 having been put into blast and 3 having been damped 
The production includes 138,000 tons 
of hematite, 174,700 tons of basic, 119,600 tons of foundry 
and 17,600 tons of forge pig iron The produc tion of steel 
ingots and castings amounted to 647,100 tons, compared 
with 640,100 September and 678,500 
October, 1924 

Two re« ently discovered occurrences of arsenic ore are 
described in the South Australia Mining Revieu One 
of these occurrences is in the Hundred of Waitpinga, near 
Cape Jervis, where the rock formation consists of a thin- 
bedded micaceous quartzite traversed by quartz veins. 
Of two veins that have been noted as arsenical, one has 
been prospected by a cutting and some shallow openings, 
none of which exceeds 12ft. in depth. The ore-bearing 
portion of the vein ranges up to 9in. in width, averaging 
about 3in. The prospected lode has been traced 150ft. 
inland, but there is no definite evidence of its persistence 
in that direction. 
analysis, an approximate average of 33 per cent. of arsenic 
and 8 dwts. of gold per ton, but contained no lead, silver, 
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down or blown out. 


tons im tons In 


Four samples of the ore gave, on 


zine or copper. 

It is announced from Stockholm that the Bergsunds 
Mekaniska Verkstads Nva Aktiebolag has placed on the 
market a contrivance invented by an engineer named 
Wersaell called the Kambi coupling. The new invention 
is described as being a kind of friction coupling worked 
by centrifugal force. A number of iron blocks are loosely 
placed on pegs attached to the rotating shaft. As a result 
of the rotation, the blocks are pressed against a band which 
is firmly secured on the shaft. When the motor to which 
the contrivance is fastened is started the friction between 
the blocks and the shaft forces the shaft to take up the 
same speed of rotation as the blocks. Slipping will take 
place in the event of overloading and the coupling con 
trivance will thus protect both the motor and the machi 
nery driven by it from damage 


Tue first stage in the electrification of Bohemia is nearing 
completion, and it is expected that the new power station 
at Ervenice, about 70 miles from Prague, will be put into 
operation in a month’s time. The enterprise is under the 
joint ownership of the Czecho-Slovak Government, th« 
Province of Bohemia and the Municipality of Prague 
British and American engineering works have gpeatedly 
shown a keen interest in the scheme with a view to par 
ticipation, but the whole of the work has been carried out 
| by local industry, though partly with the aid of foreign 
| capital The programme of electrification, which has 
been spread over a number of years, also comprises a 
gradual change from steam to electric power at the Wilson 
Station at Prague and on some of the lines in the vicinity 
of the capital. The erection of a hydro-electric station 
on the river Moldau near Prague is to be taken in hand in 
the early part of next year, but this enterprise does not 









|; appear to offer muc h chance for foreign co-operation 
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American Locomotive Developments. 

Two articles which appeared in our issues of 
October 9th and 23rd will, we doubt not, have been 
read with interest by those who follow the develop- 
ment of the steam locomotive. The two remarkable 
engines with which they dealt indicate in unmis- 
takable manner the modern trend of thought in 
locomotive construction, which is made still more 
apparent when we consider the experimental 
designs which have been evolved on the Con- 
tinent. We refer more particularly to the new high- 
pressure compound built by Henschels in Germany, 
to which we have already made some allusion 
in these columns. The American engines with 
which we are now concerned have both been 
built for the movement of heavy freight traffic. 
If anything, the weight of American freight trains, 
already much greater than those of Europe, tends 
to increase. But hitherto such trains have been 
hauled very slowly, and the desire for higher speeds 
as a means of increasing track capacity and the 
earning power of locomotives, as expressed in ton- 
mile hours, is becoming insistent. Hence these 
designs with great tractive effort and a good turn 
of speed. 

Mr. Muhlfeld’s engine, the Horatio Allen, is, 
of the two designs, the more remarkable. It has 
been built to fulfil the conditions mentioned, and 
in order to do so within comparatively small 
limits, recourse has been made to the use of high 
steam pressure and compound expansion, to get 
the greatest possible use out of the fuel fired. 
The boiler with its water-tube fire-box contribut- 
ing as much as 31.4 per cent. of the entire heating 
surfaces, a departure from conventional 
standards, although like so many characteristics 
of our present-day locomotives, it is not really 


18 


new. It is, indeed, little more than a modi- 
fication of the Brotan box. So far as boiler 
design is concerned, the greatest trouble lies 


in the fire-box as generally made, and no doubt the 
water-tube design is right from that standpoint- 

especially with steam at 3501lb.—but we must 
wait and see how the tubes will stand up to their 
work, and how tightness can be maintained in the 
headers. On this we have already heard con- 
flicting reports. The other feature of this engine 
which has arrested our attention is the revival of 






































































































the cross compound. That system is certainly 
free from complication in its construction, but 
since it lacks, in other equally important features 
the wisdom of employing it would be open to 
| question, were the engine not frankly experi- 
mental. The difficulty as we see it will be to obtain 
a sufficiently equal distribution of power in the 
cylinders. The figures given indicate a good 
measure of success in this particular; yet we 
are inclined to think that even with its added 
complication a three-cylinder compound would 
have been better. Be this as it may, however, the 
engine remarkable, and the performance, of 
which we hope to say something in thé future, 
will be watched with interest. We understand that 
already excellent results have been achieved, and we 
have information to the effect that the coal consump- 
tion per 1000 ton-miles in compound working is as 
low as 50 Ib. That is a very fine record, and the 
fact that further engines of this same general design 
}are contemplated speaks well for Mr. Muhlfeld’s 
bold departure from existing standards. We may 
|now refer to the 2-8-4 engine, which, speaking 
generally, departs relatively little from present 
day practice in the United States. The boiler 
follows normal lines, but the wheel arrangement is 
new. The trailing truck is used to carry the fire- 
box, and has been introduced not only for this 
purpose, but to improve the locomotive as a 
vehicle. The considerable horse-power required 
at speed with the high pull wanted for heavy freight 
|operation means a maximum evaporation, and 
economy, in turn, demands a high water-coal ratio, 
and the efficient utilisation of the steam produced. 
The large grate enables an exceptionally large 
amount of fuel to be fired per square foot of heat- 
| ing surface, with attendant increased evapora- 
tion per unit of surface, whilst the lower rate of 
consumption per square foot of grate area enables 
| the evaporation per pound of coal to be improved. 
The cylinders must be such that the necessary 
mean pressure to produce the traction required 
can be had at reasonable admission rates, and as 
the Lima engine exerts its maximum effort at a 
60 per cent. cut-off, at the highest duty the steam 
demand per horse-power is comparatively low. 
The work on the draw-bar being that developed 
on the pistons—less that required for the move- 
ment of the engine and tender—it is necessary to 
restrict locomotive weight, and therefore not only 
is it incumbent on designers to consider high 
evaporation and steam efficiencies, but also to 
adopt means to keep down weight, which they can 
do by use of the special materials at their disposal. 
Whilst many great advances have been made, it is 
true that locomotive efficiency is low, but it is 
nevertheless a fact that very rapid strides are 
taking place. To obtain the increased powers 
|which the future will demand, something more 
| than a mere increase in size will be required, for 
| the limits are being rapidly approached. We are 
| therefore faced with the necessity of getting more 
| out of the fuel used, and the engines noted have 
| been built for the attainment of that object. The 
| Lima locomotive can burn 5266 lb. of dry coal per 
| hour, and develop an equivalent evaporation of 
| 11.37 Ib. of water per pound of coal, with a boiler 
| efficiency of 80 per cent. At this rate it can pro- 
| duce 1481 horse-power at the draw-bar, where the 
pull is 34,076lb. Under such conditions, the 
speed is 16 miles per hour, the cut-off 43 per cent., 
and the steam rate per indicated horse-power hour 
| 22.9 lb., and the over-all efficiency 5.22 per cent. 


1s 


While the water rate per horse-power may seem 
a little high, the influence of the feed heater on the 
superheat obtained must, like the comparatively 
slow speed, not escape due appreciation. 


It is not probable, certainly for many years to 
come, that locomotives with similar qualities to 
those of these American engines will be required 
in this country, and it is hardly necessary to say 
that their proportions cannot be followed here. 
We have no loading gauge that would pass them, 
and no bridges that would sustain the enormous 
axle loads which they impose—on Mr. Muhlfeld’s 
engine the driving axles carry 33 tons and on the 
Lima engine 27 tons. But, nevertheless, such 
engines demand our careful attention, not because 
they hold out examples for us to copy, but because 
they indicate the direction that locomotive design 
is taking. Greater economy must be secured, 
and there seems to be no doubt at all that one 
direction in which to look for it is in higher pressures. 
Our chief mechanical engineers fight shy of any 
step in that direction beyond 225 lb., but sooner or 
later they will have to advance to 300 lb. and even 
350 lb., and it behoves them to study with care 
all attempts that are made to deal with such pres- 





sures. But that is not the only direction in which 
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economy is to be sought. An earlier cut-off, as 
in the Lima engine, may do much, and Mr. Collett 
and Mr. Maunsell have shown the remarkable 
advantages which accrue from a long valve travel. 
An overall efficiency of 5 or 6 per cent. is too low. 
Means which exist for increasing it must be taken, 
even if our ideas on locomotive maintenance 
should, in consequence, need revision. 


The Cracking of Boiler Plates. 


THE occasional development of cracks, usually 
around the rivet holes, in boiler plates is an un- 
pleasant phenomenon which many engineers have 
encountered. The fact that it is a subject of com- 
ment and investigation, both in America and 
Germany, goes to show that it is a world-wide 
problem, for which the final solutions has yet to 
be found. Much work has been done on the sub- 
ject, and many theories have been put forward, 
yet fresh cracks continue to develop. If therefore 
a true explanation of the causes of the trouble 
has yet been found, it has clearly not been turned 
to account by boilermakers or users. From the 
practical standpoint the problem remains unsolved, 
and its importance is such that it calls for urgent 
attention. There is, in the first place, the question 
of the safety of high-pressure steam plant. It is 
true that in the majority of cases the existence of 
cracks makes itself apparent by leakage long before 
a dangerous condition is reached. Yet there are 
oecasional instances where the warning leakage has 
either not occurred or has been ignored until too 
late. But it is more important to consider the 
problem from the economical standpoint than from 
that of safety, for, after all is said and done, the 
number of boiler explosions that result annually 
from this cause is very small indeed. Taken as a 
whole, the steam boiler stands a great deal of very 
indifferent usage, and gives passable satisfaction 
even when ill-handled. But there is no doubt that 
pressures are on the increase, and that still thicker 
plates, or plates of heat-treated alloy steel, may 
have to be used for boilers in the near future. 
Since thicker plates, at all events, are more than 
likely to cause an increase of the cracking trouble, 
the solution of the problem on a basis not only of 
sound scientific knowledge, but of practical appli- 
cation becomes a matter of urgent importance. 

The views which are at present held may be 
grouped roughly into two classes, viz., those which 
ascribe cracking to a form of corrosive (chemical 
or electro-chemical) action, and those which seek 
the cause in severe local stress in the vicinity of 
the rivet holes, whether caused by undue concen- 
tration of working stresses or by the play of internal 
forces arising from the construction of the boiler. 
In America the view that boiler plate cracking is 
due to the action of caustic soda in the boiler water 
prevails. It is suggested, but has never been 
conclusively proved, that at high temperatures 
and pressures, soda attacks steel and produces 
inter-crystalline cracking—a feature highly charac- 
teristic of these boiler failures. It is said, further- 
more, but convincing evidence has yet to be pro- 
duced, that the presence of dissolved sulphates 
in the water entirely inhibits the deleterious action 
of soda. Experiments have, again, been made to 
show that a mild steel under stress can become 
embrittled by the absorption of hydrogen formed 
by electrolytic action in which the steel acts as 
anode. Such embrittlement cannot be denied, 
but—does it occur in boilers, even when caustic 
soda is present in the water? Moreover, steel 
thus embrittled breaks with a short fracture it is 
true; but not with an inter-crystalline one. If 
therefore hydrogen embrittlement enters into the 
boiler phenomena at all, it is not the only important 
factor. Another view is that the inter-crystalline 
cracking of mild steel in boiler seams is due mainly 
to the prolonged action of severe stresses set up 
in the steel by unduly heavy riveting pressures, 
by forcing together plates that do not fit properly, 
and similar causes. It is suggested on this view 
that the corrosive action of undesirable boiler 
water acts simply as an accelerating agent, just 
corrosion is known to do in the so-called 
‘season cracking ”’ of brass and other alloys. The 
analogy with season cracking is, indeed, very 
strong on the ground that inter-crystalline frac- 
ture, which is so very rare in metals and alloys, 
occurs in both cases. The diversity of views does 
not end at this point. The quality of the steel is 
also brought into the case, as it is pointed out that 
a steel which has been subjected to low-temperature 
annealing, so that it contains “* balled up ” cemen- 
tite rather than well-distributed pearlite, is ex- 
ceptionally liable to this type of failure. Then, 
again, it has been suggested that the cracks are, 
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in reality, due to fatigue arising from the repeated | 


“ breathing ~ of the boiler as its temperature | 


changes. This view, however, is difficult to accept, | 


if only on the ground that the cracks are not in the | 
least of the type which we know to result from | 
fatigue; while, furthermore, the number of alterna- | 
tions which could occur from such causes is far | 
too small to account for fatigue failure, except | 
under excessively severe stresses. Whichever of 
these views, if any, may be the true one, the engi- 
neer is left to form his own opinion ; he may con- 
centrate his attention on the steel, on the methods 
of construction, or on the feed water, and yet, 
here and there, another boiler will suffer from 
cracked seams. 

The steam boiler from the earliest days has 
always presented its own particular problems. 
There was a time, not so very many years ago, 
when engineers spoke of some failures as mysteti- 
ous; but our knowledge of steel has so greatly 
increased since metallurgy became a science that 
no one dares, now, to call a failure mysterious, even 
if it be still unexplainable. We know now that 
there is a cause which it is within the power of 
man to discover. The subject with which we have 
dealt to-day, the cracking of boiler plates, may not 
be a very prevalent type of failure, nor, as we have | 
shown, a very dangerous one. Yet in view of the 
approach of higher pressures, it is one that may 
become more important in the near future, and it is 
therefore the business of metallurgists and boiler- 
makers to watch it with keenness in the hope of 
making a definite discovery of the cause, and hence | 
of the cure. 








Obituary. 


BRIGADIER-GENERAL R. MARR JOHNSON. 


WE regret to have to announce the death of 
Brigadier-General R. Marr Johnson, C.M.G., D.S.O., 
which occurred on November 15th, after a serious 
illness, following an operation. General Johnson 
was a director and deputy chairman of Radio Com- 
munication Company, Ltd., having joined the board 
of that company shortly after the completion of a| 
brilliant military career in the Royal Regiment of 
Artillery. 

Ronald Marr Johnson was born on November 4th, 
1873. He received his early education at Fonthill 
and afterwards at Radley. His military training 
was gained at the R.M.A., Woolwich, and at the Staff 
College at Quetta. He was engaged in the Boxer 
campaign in 1900, and altogether did fourteen years’ 
duty in the Far East. 

General Johnson was mainly responsible for the 
plan of movement of troops, horses, guns, transport 
and supplies, by rail and sea, at the outbreak of the 
Great War, and received the decoration of the Legion | 
of Honour for his services in this connection. During 
the first year of the war he controlled all the railway 
transport in the British forward zone in France. In | 
August, 1915, he took over command of a Field 
Artillery Brigade, with which he went through the 
Battle of Loos. In January, 1916, he became 
G.S.0O.1. to the 19th Division under General Sir T. 
Bridges, now Governor of South Australia. Early in 
1917 he came home to become G.S.O.1. of the 71st 
Division at Colchester, where his special responsi- 
bility was the Clacton Peninsula defences. In the 
autumn of that year he returned to France and 
became C.R.A. of the 29th Division. He had already 
been awarded the D.S.O. for gallantry in the Somme 
Battle in July, 1916, and his excellent work during 
the final advance in 1918 brought the C.M.G. and the 
French Croix de Guerre. General Johnson’s Division 
was the first to reach the Cologne Bridgehead, where 
it arrived on December 13th. He remained with the 
Army of Occupation until May, 1919, when he 
returned to England. In 1920 he took over the 
International Volunteer Corps at Shanghai, a force 
of about 1400 men, which he reorganised and re- 
equipped. Shortly after his retirement from the 
Army, Radio Communication Company, Ltd., was 
fortunate in securing his services as above mentioned. 








Literature. 


SHORT NOTICES. 


A Directory of Commodity Specifications, 1925. Wash- 
ington, D.C.: Government Printing Office. Price 1.25 
dollars.—This volume covers, we believe, an entirely new 
field, and its purpose may be most readily explained by 
quotations :—-** Those who have had to do with the detailed 
work of producing or purchasing commodities have for 
some time felt the need of an authoritative directory of 
the specifications that are in actual use, with the names 
of the organisations that have formulated or are sponsoring 
these specifications.”” ‘‘ This volume represents the first 
attempt on the part of the Department of Commerce to 
collect and publish a classified list of existing commodity 








| recognised 


| sometimes concerned. 
'and only here and there does it come down to 


|; Son. 


| Holborn, W.C. 2. 


specifications formulated not only by public purchasers 
throughout the United States, but also by the nationally 
trade associations, technical societies and 
public utilities." ‘The work applies to the United States 
only, and some idea of the enormous number of specifica 
tions for commodities which are in existence in that country 
may be gathered from the fact that the Alphabetical List 
of Commodities, names only, occupies nearly sixty-tive 
quarto pages. The Directory covers all sorts of com 
modities, and only a relatively small portion of it of 
interest to engineers. 


The Principles of Sound Signalling. By Morris D. Hart 
and W. Whately Smith. London: Constable and Co. 1925, 
Price 12s. 6d.—-We confess that this volume is rather out 
side our competence, for it barely touches those practical 
aspects of signalling by sound with which engineers are 
It sticks very closely to the title, 
brass 
tacks."’ That of course, as it should be. But after 
a long perusal of the volume we find ourselves wondering 
if a great deal of labour has not been spent on a rather 
small result. After all, there does not seem to be very 
much more in the “ principles’ than has been common 
knowledge for the past forty years, and the bulk of the 
volume seems to be due to the meticulous style of the 
authors. They lead off with a blow at loose scientific 
writing, and certainly spare us nothing themselves ; they 
must even use “ sub-sumed "’ when the ordinary individual 
is quite content with “ included.” That they succeed in 
making flowing phrases is all to their credit, but had they 
allowed themselves a little more liberty and credited 
the reader with a little more brightness, they could have 
reduced the number of their pages. 


1s, 


Cost of Freight Transport by Railway. By F. W. Roger 
Liverpool : 70, Ash-grove, Wavertree. 4s. 4d. post 
The present work has been prompted by a remark 


if at 


costs 


free. 
in the Journal of the Institute of Transport that * 


| were more clogely studied extravagant services sometimes 
| performed by the railways might be largely curtailed and 


cheaper transport methods adopted.” Railway companies 
do not, however, show their rates in detail, with an alloca- 
tion of the proportion for each of the services covered 
Thus, traders do not, as a rule, know what are the © ex 
travagant services,”’ and in the present work Mr. Rogerson 
indicates seriatim what expenses have to be taken int 
account for each service rendered. From these, making 
certain assumptions, the cost of the particular service is 
estimated. For various reasons, the question of railway 
charges is, just now, a most important one, and as it is a 
matter on which there is necessarily considerable ignorance, 
the light that Mr. Rogerson has brought to bear on the 
subject is useful and timely. 
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The Shipping, Engineering and 
Machinery Exhibition. 
No. 1 


THE Shipping, Engineering and Machinery Exhibi- 
tion, which is to open at Olympia, London, on Mon- 
day, will remain open until December 5th. 
is the range covered by the exhibits and so great is 
the number of firms exhibiting that even with the 
assistance of the special twenty-page Supplement 

ompanying this issue it will scarcely be possible 


for us to complete our account of the principal 


So wide 


carries the loading platform, is sprung, and to this 
frame the battery box is attached, and is suspended 
between the fore and rear wheels. Through a door 
in the platform the motors and controller can easily 
be inspected. The driver’s platform and the operat- 
ing pedal are designed so that they can be folded up, 
and when this has been done the overall length of the 
truck is reduced to 6ft. 10in. As the name implies, 
the tiering truck has been designed for loading and 
unloading goods at different levels, and the whole 
platform can be raised or lowered by an electric 
device within easy reach of the driver. The tiering 
mechanism is fitted with an automatic cut-out, which 
operates when the load reaches either of the extreme 














REAVELL AND Co,, Lrp. 


Among the various types of air compressors which 
are shown on the stand of Reavell and Co., Ltd., of 
Ipswich, probably one of the most interesting is the 
two-stage vertical compressor designed for working 
pressures of from 80 lb. to 120 lb. per square inch. 
During the past fifteen years a large number of 
machines of this type have been manufactured by the 
firm, and so great has been the demand for compressors 
with a capacity somewhat larger than that provided 
for by its earlier type of Quadruplex compressor, that 
it has heen desirable to construct a complete range of 


compressors of the two-stage type. The series, which 

















FIGS. 1 AND 2 


before the Exhibition closes In 
order to facilitate matters in this respect we 
below the description of some of the chief exhibits. 
As in the case of the Supplement, we desire to make it 
clear that the items chosen for description and the 
order in which they are described have been selected 
with a view to our own con- 


objects on view 


begin 


and arranged solely 


venience 
RANSOMES, SIMS AND JEFFERIES 


Ransomes, Sims and Jefferies, Ltd., of Orwell 


Works, 


runabout cranes, 


Ipswich, are showing one of their electric 
as described in THE ENGINEER of 


FIG. 3--ELECTRIC RUNABOUT CRANE --RANSOMES, 


February 9th, 1923, and as shown in Fig. 3. The 
crane travels, turns, hoists and derricks under its own 
power, which is derived from a storage battery. It 
can also turn on its own centre, and therefore possesses 
all the essential properties for the work for which it is 
intended. The wheel system is constructed so that 
the crane can readily adapt itself to uneven ground and 
on account of the system of construction, the load 
on any single wheel never exceeds 15 cwt. 

Two other of Ransomes, Sims and Jefferies’ exhibits 
are the F type and tiering model electric trucks— 
shown in Figs. 1 and 2 respectively. The former 
has a short overall length, so that it may be placed 
in railway and other lifts. The main frame, which 








positions, and therefore eliminates the possibility of 
accident as the result of over-running. These trucks 
are claimed to be of special value in engineering works, 
for delivering work to machines, for handling dies 
in the press tool room, for loading or unloading shelves 
in a store, or for loading from or into a railway truck 
or road vehicle. 


THuRLEY Grip-ALt CoMPANY. 


Among the small tools shown at the Exhibition one 
of the most novel is the pipe wrench made by the 
Thurley Grip-All Company, of 209, New Cross-road, 
London, 8.E. 14. to which reference has already been 





SIMS AND JEFFERIES 


made in THE ENGINEER. The peculiarity about this 
wrench is the simple manner in which it can be ad- 
justed to suit any size of pipe or nut, with only one 
hand. The moving jaw is provided with a set of three 
inclined slots, any one of which can be made to engage 
with a pin fixed in the stock. A spring trigger is used 
to keep the two parts in engagement, and by releasing 
this trigger the moving jaw can be easily slipped 
backwards or forwards. The wrench is made of drop 
forgings and has renewable tempered steel gripping 
faces on the jaws. It is made in three standard sizes 
for gripping anything between jin. and 3}in. in 
diameter. We have tested the wrench severely, and 
find that it is a very practical tool, 





ELECTRIC TRUCKS—-RANSOMES, SIMS AND JEFFERIES 


has been standardised, includes eleven machines 
with capacities varying from 500 to 5000 cubic feet 
of free air delivered per minute, and at a maximum 
pressure of 120Jb. per square inch, representing 
driving powers of from 110 to 1125 brake horse-power, 
when running at speeds ranging from 480 revolutions 
in the smaller compressors to 220 revolutions per 
minute for the largest unit. The particular example 
shown on the stand is a 750-cubic feet capacity 
machine, designed for a normal running speed of 415 
revolutions per minute, and a view of it is reproduced 
in Fig. 7. It is a two-crank model. One low- 
pressure, 18in. diameter, and one _ high-pressure 
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10}in., double-acting cylinders, with a stroke of 8in., 
are arranged side by side. This same type of com 
pressor may, when desired, be fitted with steam 
cylinders, which are then placed in tandem with the 
air cylinders. Some of the general details of the 
compressor are shown in the drawing—Fig. 5 
reproduced on page 556. The general construction 
of the bed-plate and crank case, and the arrangement 
of the running parts, may be noted, also the large 
inspection doors which give crank 
ease. The cylinders are integral with the valve 
boxes, and light delivery and suction valves of the 
plate type are fitted. In the particular compressor 
illustrated, and indeed in all small-size compressors, 
the distance piece between the cylinder and crank 
case is cast in one with the cylinder, In the Jarger 
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pressors @ separate casting is used. The distance is a three-stage steam-driven vertical compressor, | fully for super-charging internal combustion engines. 
piece is deep enough to ensure that no part of the which has been specially designed for use on motor |The general principle of operation upon which the 








rod which enters the crank case can enter the air ships in which steam auxiliaries are employed. | rotary compressor depends is made clear by a small 
cylinders, and a wiper gland is also fitted near the Although a steam-driven unit is displayed, this same machine which has been specially sectioned for this 
bottom of the distance piece. With these precau- type of compresscr, arranged for motor driving, can | purpose. The familiar Quadruplex compressor 1s 
{ ; the makers claim that there is no possibility be supplied. From the illustration given it will be | represented by a medium-sized unit designed for 
| pressures up to 120 Ib. per square inch. It is provided 

— — —— 














FIG. 7 TWO-STAGE AIR COMPRESSOR -REAVELL AND CO., LTD. 


of crank case lubricatmyg oil contaminatmg the com- seen that the Sjin. diameter steam cylinder, which | 
pressed air. Forced lubrication is fitted to the running is of the simple expansion type with piston valves, | 
parts, and a valveless oil pump placed in the bed- is arranged in tandem with the three air cylinders. | 
plate supplies lubricating oil to the main bearings, The air cylinders, which have diameters of 9in., 
» crossheads and the top end bearings A special 7jin., and 2lin., for the low, intermediate and high 
cylinder lubricator is also provided. Drawing pressure cylinders respectively, each with a stroke of 
4in., are so grouped that the first and third stages of 
ee compression take place’cn the upward stroke and the 
second stage on the downward stroke. The resulting 
piston loads are practically equal, and a heavy fly- 
wheel assists to maintain a very equal turning moment. FIG. 9.-EMERGENCY COMPRESSOR—REAVELL 
The valves for the first and second stages of com- 
pression are of the plate type, but those used for the| with a glass door, by means of which the various 
final stage are of the mushroom and thimble pattern | moving parts can be seen in operation. 
for the suction and delivery valves respectively. Some single-acting vertical type compressors are 
Particular attention has been given to the problem of | also shown, as well as one or two small specialised 
providing easy access to all valves. The high-pressure | machines for sub-station and laboratory use. 
valves can be examined by removing the small door 














which carries the water space relief valve on the top SiemENS BrorHers ANv Co.. Lrp 
cover of the compressor, whilst the cover itself, if 
removed, enables the first stage valves to be with- The exhibits of Siemens Brothers and Co., Lid., 


drawn. This same cover serves as an outer shell, | consist of various kinds of marine electrical devices, 
which encloses the whole of the third-stage compressor | many of which we have previously described. Ther 
head and valves, along with the third stage inter- | are ships’ electrical telegraphs, a revolution indicator, 
cooler. The intercoolers for the first and second 
stages are arranged at the back of the air cylinders, SS 
as illustrated in drawing Fig. 6. They are of the 
straight tube counter-current type, and easy draining 
facilities are provided. The different coils are well 
stayed, in order to avoid chafing which might arise 
from either undue expansion or vibration. The main 
lubricating oil pump is placed within the crank case, 
as in the compressor already described, and a special 
mechanical lubricator supplies the high-pressure 
cylinder with lubricating oil. A drip lubricator, 
arranged near the suction inlet, enables the entering 
air to carry forward sufficient oil for lubricating the 
low and intermediate-pressure cylinders. The three 
stage air compressor which we have described is 
built in eight single-cylinder sizes, and for large air 
capacities both double and triple crank units may be 
constructed. 

Another interesting type of compressor also de 
signed for motor ship use is illustrated in Fig. 9. 
It is one of four sizes of machines built for marine 
emergency service, and is particularly compact, 
with the upper part of the compressor completely 
enclosed in a riveted steel casing. Compressors | 
of this special type may be supplied for motor driving 
or may equally well be arranged for steam working 
with a steam cylinder in tandem. They may also be 
combined with a steam or oil engine and a generator, 
to form a complete emergency equipment. 

Among the smaller exhibits, several 1000 Ib. 
pressure hand-operated compressor sets and charging 

FIG. 8—THREE-STAGE COMPRESSOR -—REAVELL sets for hot-bulb engine installations are displayed. FIG. 10-- REVOLUTION INDICATOR—SIEMENS 
There is a working exhibit on the stand which will 

hig. 4 serves to show the vertical type of inter- attract some interest. It comprises one of the firm's 
cooler and its relation to the compressor. Auto- rolling drum type of rotary compressors, coupled 
matic unloading gear can be fitted to this type of direct to an electric motor. This type of compressor 














a helm indicator, a look-out transmitter and indicato1 
@ navigation light indicator, torsionmeters, loud 
speaking marine type telephones, and marine wireless 





compressor, and it may be of the mechanical, electrical is, we learn, now extensively used in many industries | apparatus. The revolution indicator—shown in 
or steam control pattern. which require low-pressure air or vacuum for process | Fig. 10—-is intended to be mounted on the ship's 
Another exhibit which we illustrate bv drawing work. A new use for the rotary compressor is for | bridge, and is operated electrically A collar com 


Fig. 6 on page 556, and by engraving Fig. 8, scavenging, and it has also been employed success-! posed partly of iron and partly of brass, is mounted 
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on the engine shaft, and close to this collar is an electro- 
magnet with a secondary winding. As the collar 
revolves variations in the magnetic flux are produced 
and electromotive forces induced in the secondary 
windings are utilised to operate the indicator. In 
order that the indicator may show in which direction 
the shaft is turning. a reversing switch is attached 
to the shaft, so that the direction of the current is 














FIG. 11—DIRECTION FINDING AERIAL—-SIEMENS 


determined by the direction of rotation of the ship's 
engine. 

Among the company’s wireless exhibits is a novel 
type of direction-finding frame aerial—as shown in 
Fig. 11. The aerial itself is enclosed in a tubular 
ring about 3ft. in diameter, and the ring is mounted 
on a cast brass column, which is bolted directly to 
the deck of the vessel. The column and ring 
revolve in ball bearings. The aerial is turned by a 
hand wheel, which can be mounted directly under- 
neath, or, alternatively, it can be controlled by a special 

















FIG. 12--DIRECTION FINDER RECEIVER SIEMENS 


arrangement connected by a Bowden wire. Connec- 
tions are taken from the frame aerial to a receiver, 
as shown in Fig. 12, which is a multi-valve receiver 
completely enclosed and electrically screened, and 
to minimise vibration from the ship the valve panels 
are mounted on springs. The makers claim that this 
is the only direction-finder having a water-tight aerial 
of comparatively small dimensions. It is specially 
designed to take accurate bearings of continuous 
wave or interrupted continuous wave or spark signals. 


THe StrreEAM Line Fivrer Company, Lp. 

The Stream Line Filter Company, Ltd., 64, Victoria- 
street, and Spencer-street, Westminster, is showing, 
in addition to its lubricating oil filter described in 
THE ENGINEER of October 2nd and the paddle type 
of filter, a new type of separator for oily bilge water, 
which should prove of considerable interest to ship- 
owners, shipbuilders and public authorities, who are 
interested in the prevention of the pollution of water 
by the fuel oil discharged from ships. The problem 
has already been attacked from different aspects, 
and apparatus has been built, both for barge and 
ship’s use, which removes the oil from the water in a 
manner which renders it practically innocuous. Up 
till now, however, some difficulty has been experienced 
in dealing with the oily emulsion which is formed in 
ship's tanks and in removing from the bilge water the 
very last traces of oil, which under wave action still 


and to the destruction of fish and bird life. The new 
separator, which has been constructed under the 
Hele-Shaw and Beale patents, seeks—-for the first 
time, it is claimed—to remove all traces of oil from 
the water treated, so that there remains no visible 
indication of an oil film, and the filtered water is both 
tasteless and odourless. The treatment of oily bilge 
water composed of water with about 5 per cent. of 
naval fuel oil added, is demonstrated in an apparatus 
which has been designed for the treatment of from 
| 10 to 30 tons of water per hour. It consists essentially 
of a long tubular element, upon which is superimposed 
}two rectangular chambers, which serve as an oil 
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separator, and a filter respectively. The construction 
of the apparatus is shown by the accompanying 
drawing, Fig. 13. 

The water and oil mixture enters the separator at 
the left-hand end through a 3in. inlet, about lit. 


below the centre line of the tubular element. Its 
immediate progress, however, is retarded by two 
baffles, with 6in. holes, which prevent “ gluts ” of 


oil passing into the tubes. The main body of oil 
rises into the oil chamber and, after being heated by 
a steam coil, collects there, and may be drawn off 
at intervals. The first part of the separator deals 
with the main body of the oil, and after passing 
through the baffles, the oil present in the water is 


reduced to about } per cent. The water now enters 
a series of lin. internal diameter tubes, 121 in number, 
which are spaced a, about 2}in. centres. The tubes 


are drilled on the upper sides, and holes varying from 
lin. to jin. in diameter are provided at intervals 
along their length. It will be noted that the steam 
which is supplied to the heating coil in the oil chamber 
is allowed to exhaust into the outer space around the 
tubes, and the heat assists in the separating action. 
An important feature is that the main flow of water 
is split up into many small streams, so that the 
velocity is reduced to about 6ft. per minute, and 
separation readily takes place. The oil, which is 
liberated through the holes in the top sides of the 
tubes, rises and finds its way into the oil chamber to 
the left of the apparatus. On the other hand, the 
water which now only contains oil in the quantity of 
about one part in 100,000 parts, finds its way into 
the water space at the right-hand end of the apparatus, 
and rises into the filter compartment above. Passing 
through a baffle plate, it reaches the filter bed, and 
after filtration is taken off through the outlet pipe. 
The filtering material consists of sheets of finely 
divided glass wool, which are placed vertically in order 
to retain the edge system of filtration in which the oil 
remains on the outside of the filter bed. The material 
is inorganic as regards fibre, and readily lends itself 
to repeated steam cleaning without injury. It is 
claimed by the makers that when the water which 
has been treated leaves the apparatus less than one 
part of oil in 2,000,000 parts of water remains in it. 
The filter is cleaned by steam, which may be used 
up to 90 lb. pressure, and the oil removed from the 
filter is by-passed through a drain to the oil chamber. 
Under working conditions, cleaning takes place 
after about eight hours’ working, and occupies, say, 
twenty minutes, according to the class of oil dealt 
with and its amount. Small pressure gauges fitted 
to the inlet and outlet sides of the apparatus indicate 
by the increasing internal resistance when cleaning 
is required. A 2in. centrifugal pump serves to circu- 
late the water through the separator. Generally, a 
working pressure drop of, say, 2 lb. is used, and a 
pronounced rise in pressure registered by gauges 
placed on either side of the filter bed calls the atten- 
tion of the attendant to the fouling of the filter bed 
material and the necessity for cleaning. From the 
description we have given, it will be appreciated that 
the apparatus is simple in construction and that 
it embodies the principle of a reversible steam- 
cleaned filter. The design is claimed to be suitable 
for incorporation into either the double bottom or 
other confined spaces in ships, and we understand 
that the apparatus can easily be worked with exist- 
ing pumping and steam services. It is the intention 
of the Stream Line Filter Company, Ltd., we under- 
stand, not only to supply separators, but also to 
grant licences for their construction in shibpuilding 
and ship-repairing yards, so that owners and buifders 
can fit apparatus specially designed to suit their own 





might lead to the pollution of shores by an oil film 





ships and their working conditions, 





The question of oil in navigable waters is a must 
important one, and it has been the subject of a recent 
report by the Board of Trade and is again to be con- 
sidered by an International Commission. The 
separator and filter exhibited marks, we believe, a 
further step in the direction of the solution of the oil 
pollution problem. 


QUANTAMETERS, LTb. 


Almost twelve months ago we had occasion to 
attract attention to a new form of water level indj- 
eator which was then being brought out by the Aster 
Engineering Company, of Wembley. Since then a 
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FIG. 13--OILY BILGE WATER SEPARATOR STREAM LINE FILTER CO., LTD. 


company has been specially organised to develop t 
gauge, and the instrument has been applied in several 
new directions. The name of the new company is 
Quantameters, Ltd., of Bush House, Aldwych, 
London, W.C. 2. 

The two outstanding features of this gauge ar 
that it has no internal friction, and that it can give 
an indication of level at any distant station. In 
action It Is dependent on the choking effect of a 
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FIG. 14-WATER LEVEL INDICATOR—-QUANTAMETERS 


simple coil or an alternating current of electricity 
which choking effect is varied according to the level 
to be observed. It is thus only necessary to connect 
the instrument with a supply of current and with a 
voltmeter, to get an indication of variations in level 

On reference to Fig. 14, it will be seen that the 
apparatus comprises a tall tube, with a mercury cham 
ber at the bottom. The upper surface of the mercury 
is subjected to the hydrostatic pressure of the 
liquid, of which the level is required, either by the 
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<ubmergence of the whole device or through a pipe 
connection. The result is that the mereury rises 
and falls in the stand pipe with changes in the level 
of the liquid, and carries with it a tubular copper 
float 

Fixed in the upper part of the stand pipe there is a 


which is connected with any con- 


choking 











FIG. 15 DEPTH INDICATOR- QUANTAMETERS 


coil is 


This 


forms a 


venient supply of alternating current. 
that the float 
more or Its length, according 
This action is, 
the voltmeter 
calibration the 


disposed copper sleeve 
which masks of 


to the variations in the water level. 


less 


of course, immediately indicated by 


in the circuit, and by appropriate 
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FIG. 16 PIPE FLOW MEASURING DEVICE 
instrument can be made to read, directly m feet, or 
any other convenient measure. 

Apart from the fact that frictional 
resistance within the instrument, it the merit 
that it measures quantity, instead of simply height, 
as in the case of an ordinary float gauge. Its action 


there is no 


has 


FIG. 18 


dependent on the hydrostatic pressure, and con- 
sequently changes in specific gravity caused by 
veriations in temperature do not influence the read- 
ings. For this reason these gauges are claimed to 
be specially convenient for oil fuel tanks, where 








KITCHEN’S REVERSING RUDDER 


the contents are to be measured in tons, and where. 
if a dipping stick is used to find the level of the oil 
a correction must be made for temperature. The 
elaborate ullage tables used by the marine engineer, 
on account of the irregular shape of his tanks, are 
also unnecessary, as the indicator can be calibrated 
so as to take into account any change of that nature. 
The engraving—Fig. 15 an indicating 
instrument graduated in feet of depth, and it will be 
seen that a good open scale is provided. 

It is obvious that the general principle of the 
Quantameter gauge can be applied in a variety of 
different directions, and that it is specially applicable 
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FIG. 17 LEVEL INDICATOR FOR VACUUM TANK 
to the measurement of the water level in boilers, as 
the whole apparatus is unaffected by pressure, and 
the correction for temperature, if necessary, can be 


easily made in calibration. 

Another interesting application of the same prin- 
ciple is illustrated in Fig. 16, which represents an 
instrument for measuring the flow of a liquid through 
a piping system. It will be seen that the casing has 
a long tapered inlet inside which there works a valve 
iixed on the bottom of the copper sleeve. This valve 
will, of course, rise with the flow and will take up a 
position where its weight is balanced by the loss of 


pressure past its edge. The choking coil and other 





parts of the mstrument are similar to those already 
described, and it is only a matter of calibration to 
obtain a direct reading of the rate of flow of liquid. 
When it is desired to measure a pressure below 
that of the atmosphere, the apparatus shown in 


FIG. 19—LAUNCH 


Fig. 17 is used. The instrument, it will be seen, is 
very similar to that shown in Fig. 14, with the 
exception that a second rising tube, 40in. long, is 
connected to the top of the iron reservoir ; the upper 
end of this tube is connected to the vacuum chamber. 
Normally the mercury will stand at equal levels in 
both tubes, but on producing a vacuum the mercury 
will be drawn up the small tube, and 
quently lowered in the large bore tube, with the result 
that the float will fall in sympathy with the mercury, 
thereby varying the inductance of the choking coil, 
as before, and transmitting a reading to the indicator, 
which is calibrated in inches of vacuum. 


bore conse- 


KircHen’s Reverstnc Rupper Company, Lrp. 


The reversing rudder made by Kitchen’s Reversing 
Rudder Company, Ltd., of Royal Liver Building, 
Liverpool, will be familiar to many of our readers ; 
but important modifications in design and 
struction of the rudder have recently made, 
some further account of this apparatus may be given 
The rudder itself consists essentially of two curved 
rudder blades, which are pivoted on a single axis 
and encircle the propeller. By means of a simple 
control gear, one ol the blades may be 
solid shaft, whilst the other is capable of independent 
motion in turn, rotated hollow shaft 
arranged the Various 
arrangements of steering leads and gears for stern, 


as con- 


been 


moved by a 


and is, by a 


concentric with solid one. 


amidships and forward positions are displayed, 
including hand tiller gears, hand wheel controlled 
gears, and power assisted control gears. A large 


tank enables the method of operation and the steering 
and manceuvring qualities of the rudder to be demon- 
strated. The been fitted large 
number of naval and commercial craft, ranging from 
small dinghies up to motor coasters of 500 tons, and 
ot ol 


gear has now to a 


drawings some these installations may be 
inspected. 

Some of the new 
the series of rudder diagrams which we reproduce in 
Fig. 18. In the early type of rudder, rudder blades 


of a semi-circular shape were employed, and generally 


features of the gear are shown in 


the propeller was placed well forward of the centre 
line of the rudder stocks. In the 
Fig. 18—the rudder blades are oval in shape, and 
are slightly inclined in the full open position, so that 
the rudder conforms more easily to the flow of water 
It will also be seen that the propeller is 


new design—see 


through it. 
now placed well behind the rudder stocks, so that it 
is almost entirely encircled by the two rudder blades. 
With the new arrangement, the firm claims that the 
astern speed has been increased from about 28 per 
to 38 per of that available for ahead 
running. The of small drawings—A to F 

shows the various steering and manceuvring positions 
which are obtained by the different relative positions 
of the two rudder blades. Over forty-five towing 
launches fitted with the Kitchen rudder 
have been supplied to the Elder Dempster Company, 
Ltd., of Liverpool, and one of these launches is shown 
in service in the photograph we reproduce in Fig. 19. 
The launch, it will be seen, is fitted with hand-operated 


cent. cent. 


series 


reversing 


gear arranged at the stern of the ship. 


Rapio COMMUNICATION COMPANY. 


Among the exhibits of the Radio Communication 
Company, of 34, Norfolk-street, W.C. 2, is a } -kik - 
watt lifeboat wireless installation, which may be 
arranged in a lifeboat as shown 20. The 
apparatus has been designed to comply with the Board 
of Trade statutory rule No. 1298 of 1924, and the 
Board of Trade Circular No. 1652, of January, 1925, 
setting out the general technical requirements. 
Under normal conditions the apparatus has a range 
of 50 to 60 nautical miles, but under favourable con- 
ditions, and when in communication with 
having moderately powerful wireless equipments, this 
range is considerably increased. The complete in- 


in Fig. 


vessels 





FIITED WITH KITCHEN RUDDER 


stallation consists of a }-kilowatt spark transmitter 
end valve receiver, contained in a substantial water 
proof case; a high-frequency motor alternator 

an enclosed non-spillable secondary of large capacity ; 


and the usual accessories, such as the aerial, charging 
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switchboard and spares. Special attention has been | 


paid to the protection of the apparatus against bad 
weather and sea water, and the whole of the equip- 
ment has also been designed to meet the conditions 
of tropical service. All the transmitting and receiv 


ing apparatus is enclosed in a single water-tight case 


used in a case of emergency. The supply to the 
transmitter is provided by the motor alternator set, 
which is operated from the main 20-volt battery, the 
alternator being rated at } kilowatt at 60 volts and 
- | 500 cycles. 


which is protected by a heavy painted canvass | exhibits is the 1}-kilowatt continuous-wave trans 


covering, and the apperatus can either be fitted in a | mitter, shown in Fig. 21. 


cabin or in an exposed position. The unit is divides 


ransmitting and receiving components are fixed 


whilst the front section of the case contains all the 


necessary controls, and space is provided for writing 


Another of the Radio Communication Company’s on the right of Fig. 21 
- strip wound edgewise on grooved ebonite supports 
It is designed to operate | and the tapping connections are made by means of 


— 


produced by Morse transmission. For cont: ling 
the transmission power a switch is provided for operat. 
ing a choke in circuit with the main transforme, 
The aerial tuning inductance which is mounted op 
top of the C.W. transmitting apparatus-—as showy 
consists of plated coppe 


1 from the main motor alternator and high-tension . strong spring clips. At the right-hand end of the 
into two parts. At the rear end of the case the various | transformer which forms part of the company’s inductance there is a wave-changing switch as showy, 


: 1§-kilowatt * Polar ”’ 


. in land stations. 


spark installation. The set is, 
however, supplied complete for independent working can be made by means of a multi-contact lony 
The equipment permits of long- break switch fitted inside the structure of — thy 


The change from spark to continuous wave working 


The operator works the set through a wete rproof distance communicetion on a wave length of 2100 m. standard 14-kilowatt spark transmitter, and operated 








FIG. 20—WIRELESS INSTALLATION ON 


sleeve, which prevents all possibility of water reaching 
the transmitting key, receiver controls or the ** send- 
receive ’’ switch. The front compartment of the case 
is illuminated by a small lamp, and all the controls, 
aerial ammeter, receiver vaives and writing tablet 
can be seen through a large circular plate glass 
inspection window. The transmitter is designed to 
operate on a normal wave length of 600 m., whilst 
the wave length of the receiver can be adjusted 
over a range of 500 m. to 700 m. The change-over 
from transmission to reception is carried out by means 
of a single switch. A single variometer operated by a 
knob serves for tuning the receiver and transmitter. 
In addition to changing-over from receiving to trans 











FIG. 21-1°5-K.W. WIRELESS INSTALLATION—RADIO 


mitting, the “‘ send-receive ’’ switch controls the motor 
alternator and valve filament current, and in the 
centre position of the switch all current is cut off from 
the set. 

\n improved type of quenched spark gap is fitted, 
and.a spark frequency of 1000 per second gives a high 
and distinctive note, which, the makers claim, can 
easily be read in the presence of atmospherics and 
other interference. The receiver has three valves—a 
detector and two note magnifiers, and the high- 
tension and filament current are both taken from the 
main battery. A spare valve provided inside the 
set can readily be brought into operation, and a 
change-over switch enables a crystal detector to be 





LIFEBOAT—RADIO COMMUNICATION CO. 


to 2400 m. to be carried out with continuous wave 
stations, such as the high-power Post Office station 
at Devizes. The normal range of the transmitter is 


1500 miles, but this range can, of course, be considet 


ably increased under favourable conditions. The 
alternator has an output of 1} kilowatt at 200 volts, 
with -7 power factor, the frequency being 500 cye les 
per second. The transmitter is enclosed in a steel 
framework, and the various components, including 


the valves, are surrounded by expanded metal gates, 
which give ready access to all the parts. To all the 
gates automatic protective switches are fitted for the 
purpose of interrupting the supply to the transformers 


when any gate is opened. Ripples in the rectified 


} 


2 


by a knob projecting through the main coitro| 


panel, 

There is also a }-kilowatt wireless transmitting and 
receiving installation for use on board cargo ships 
or small vessels, requiring a reliable wireless service 


with ranges up to 200-250 nautical miles, but the set 
is, of course, equally suitable for short-range |and 


stations. The transmitter is designed to work on fow 


standard wave lengths, and changes from one wavy 
length to another are made by the movement of a singh 
control wheel. The radiated signals are sharyly 


tuned, and as the spark frequency is high, a clear and 
distinctive musical note is produced. The transmitter 
is constructed as a single unit, and is of the enclosed 
switchboard type. It is designed to operate une: 
normal conditions from the ship’s main dynamo, but 
in the case of emergency it may be worked fr 

battery composed of nine large accumulators, which 
are capable of working the set at full power for a 
period of six hours 
dynamo to the battery may be carried out instan- 


The change-over from the s} ps 


taneously by means of a throw-over switch \ 
shown in the illustration Fig 22, the transmitter init 
consists of a substantial angle iron framework, with a 


polished slate panel at the front, and on this panel 
the aerial amumeter, the wave change control whicel 
and change-over switch and starting switchgear for 
the motor alternators are mounted. The wave lenuth 
can be quickly adjusted to 300 m., 400 m., 600 m., 
or 800 m. by a single movement of the cont 
wheel. 

The high-tension and high-frequency units 
fitted imside the structure, and are enclosed by 
panded metal gates, which give easy access to thy 
various components, and which are fitted with sat 
switches for cutting off the mam supply when 
gates are opened. The quenched spark gap can ea 
be dismantled for cleaning or inspection, and in o1 
that transmission may be carried out at reduced power, 
provision has been made for cutting out one or more 
of the gaps. The transmitting key is of the usua 
heavy type used with the company’s 1}-kilowatt 
installations, and the system of keying cnables 
operator to receive curing the spaces in his own tran 
mission, thus enabling the distant station to breal 
in when necessary. With this installation main and 
emergency motor alternators are supplied, and ape 
from the fact that the motor of the main machin 








COMMUNICATION CO. 


alternating-current supply circuit are smoothed out 
by a special circuit in the usual way. There are two 
0/250 rectifying valves and a 0/500 oscillating valve 
and two transformers for the supply to the rectifier 
and oscillator valve filaments. There is also an aerial 
ammeter, a high-tension feed milliameter, and fila- 
ment voltmeter, and by means of a press-button 
switch the latter instrument can be made to indicate 
the voltage across the oscillator or rectifier valve 
filaments. ‘There are three adjustable chokes, two 
of which serve to control the oscillator and rectifier 
filaments, whilst the third is a compensator choké, and 
is used for maintaining the filaments of the valves 
at constant brightness during the intermittent load 


FIG. 22--0°25-K.W. WIRELESS INSTALLATION—RADIO COMMUNICATION CO. 


designed to suit the ship’s main supply and that of th 
auxiliary machine to suit the battery pressure, viz 
18 volts, the two units are identical. Both machine 
generate current at a periodicity of 450 cycles pe 
second, and they are fitted with a protective devic 
to prevent any possibility of damage to the insulatio: 
by high-frequency current. The receiving apparatus 
is made in three different forms to meet varying 
requirements. It may consist of a selective double 
circuit tuner with crystal detector, or a receiver otf 
this type with a valve detector and a crystal detecto1 
for use in a case of emergency, or a receiver of the 
same type with a Negatron oscillator for the reception 
of continuous-wave signals. 




















Nov. 20, 1925 


4 


THE ENGINEER 












50-Ton Steam Titan Crane. 


\ 50-Ton steam Titan crane has recently been built 
by Stothert and Pitt, Ltd., of Bath, to the order of the 
gh Commissioner for the Union of South Africa. The 
rane, Which is intended for use in the docks at Capetown, 

| which is illustrated herewith, and on page 552, consists 

an upper structure of the double cantilever type, 196ft. 
21ft. bin. deep at the middle, which revolves by 
ans of a live ring of steel rollers 31ft. diameter upon 
ruck, which forms a full portal for the passage of traffic 
ad block trucks. It is provided with the motions of 
1in hoisting, auxiliary hoisting, racking in and out, 
wing and travelling, all the motions being driven by a 
twin-cylinder horizontal engines, which receive 
am from a horizontal locomotive type multitubular 
ler 
The snatchblock is suspended from a jenny which 
ivels on the front boom of the cantilever, and the loads 
ith which it is intended to deal consist of concrete blocks 
ighing up to 50 tons. These blocks will be handled 
ther by means of a lifting beam with Lewis bars, or by 
«k nippers when it is desired to set the blocks * pell 


ot! 


ell’ or by “ Fidler’s patented tilting gear for setting 
wks at a fixed angle An auxiliary hoist is arranged on 
Engines 11 Dia. Hydraulic Brake 


wb x 12° 8troke 


oi 


i 
we rae 











Four rail clips are provided to each truck sill to secure 
the Titan to the track rails when it is likely to be exposed 
to rough weather. In addition, six wrought iron mooring 
bolts, three on each side, are supplied in order to fix the 
Titan securely during heavy winter storms. 








A New Storage Reservoir for Rugby. 


On Monday, the 9th inst., the ceremony of cutting 
the two first sods was performed an the site of a new 
storage reservoir which is about to be built by the Urban 
District Council of Rugby. The ccremony was performed 
by Mr. Henry Yates, the Chairman of the Council, and 
Mr. R. B. Friend, the Chairman of the Water Committee of 
the Council. ; 

The history of the water undertaking of Rugby 
interesting. The following particulars concerning it have 
been culled from a brochure which had been prepared for 
distribution among those attending the ceremony. The 
town was first formed into a district under the Board of 
Health some fifty years years ago, the population at that 
time being about 7000. That figure gradually grew until 
in 1921 it was upwards of 25,000, In former days Rugby 


1s 


to go closely into the question Of a proposed reservoir on 
the Avon at Stanford Park, which eventually it was 
decided to construct, the Act of Parliament authorising 
it. being obtained in 1923. It was for that reservoir that 
the first sods were cut on Monday last. 

The scheme consists in the construction of an impound 
ing reservoir on the Avon at Stanford Park, about 7 miles 
distant from Rugby, and the laying of a pipe line to convey 
the water to the existing waterworks, where it will be 
filtered before distribution. The Avon rises at Naseby, 
which is only some 15 miles from Rugby, and at Welford 
and Naseby there are reservoirs, owned by the Grand 
Junction Canal Company, which were constructed over 
100 years ago, and which impound a part of the head waters 
of the Avon. There are also small gathering grounds at 
Bosworth and North Kilworth, the total combined area 
being about 8200 acres. The canal watersheds at the head 
of the Avon abut on the Rugby watershed, which com- 
prises some 4945 acres, and the whole of which lies upon 
the geological formation known as the Lower Lias Clay. 
The watershed is at an elevation of from 340ft. to 500ft. 
above Ordnance Datum. 

There are several small hamlets within the watershed, 
namely, Welford, North and South Kilworth, and Naseby . 
but the sewage from these villages is to be thoroughly 
treated, existing disposal works being extended or added 
to and generally brought up to date, whilst entirely new 
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50-TON STEAM TITAN CRANE 
the jenny for lifting light loads up to 10 tons, or for | was practically dependent upon its famous school, though , works are to be laid down for South Kilworth and for a 
grabbing. it was also a centre of an agricultural and hunting district. | part of Welford. : 
The leading particulars of the crane are as follows Within comparatively recent years, however, large engi- The dam, which is to impound the waters of the Avon, 
M i 7 — . neering works have been established in its midst, and have | will be about 900ft. long, and will be constructed across 
) radius for 50-ton loads ‘ . . 
— et ne lin ' : ane “ } se 5 hate completely altered its character. First of all, there were | the river valley at Stanford Park. It is to be an earthen 
axim adius fo -ton loads 5 fi ; 
Maximum radius for 10-ton loads 130ft those of Willans and Robinson, Ltd., which now form a | dam with a clay puddle core, and it will have a maximum 
Minimum radius for main hook 2Rft constituent part of the English Electric Company, Ltd., | height of about 22ft. The lake, which it will form, will 
Centres of double track for truck 3ift and then came those of the British Thomson-Houston | extend to just beyond the bridge carrying the road from 
Gauge of tracks 3ft. 6in Company, Ltd., which were followed by others, all of them | Northampton to Market Harborough, and will have a 
Number of ground wheels 32 employing a considerable number of hands, and all of | surface area, when it is full, of about 140 acres, its greatest 
eo of main block above rail - them taking water from the Council, which also supplies | length being 1*/,. mile, and its width about half a mile. 
Deptt tl sien halves wall towel aate the railway companies and four parishes as well. The greatest depth will be 22ft., and the average depth 
ie 1 of lowe velo ve 15 “ ‘ - ? - T On 
Sie of twin cylinder engines llin. dia. by 18in. stroke The old Rugby Local Board, the forerunner of the Urban about 7ft. The total capacity will be about 250,000,000 
Size of “Matthews” hydraulic r District Council, established waterworks over seventy | gallons, of which about 245,000,000 gallons will be avail 
brakes l0in. dia. by 12in. stroke | years ago, the original supply being provided by collecting | able for consumption. With a daily draw-off of 14 million 
rking pressure 100 Ib. per square inch mains laid in gravel under lands in the parishes of Rugby, | gallons, that figure would represent a supply of just over 
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structure 100 tons 
weight of 

without load 

The specified speeds are as follows : 
Hoisting on main barrel 

Ditto (change gear) .. 

Hoisting on light barrel 

Racking 

Racking (c hang. . 
Racking 

Slewing 
Travelling 

The test load was 


The Titan is driven by engines with double cylinders, 
llin, bore by 18in. stroke, fitted with link motion reversing | 


lotal rane rails, 


on 
500 tons 


50 tons at 8ft, per min. 

8 tons at 50ft. per min. 
10 tons at 30ft. per min. 
50 tons at 30ft. per min. 
No load at 50ft. per min. 
10 tons at 30ft. per min. 
50 tons at | rev. in 3 min. 
50 tons at 50ft. per min. 
50 tons at 115ft. 


wear) 


year. The hydraulic brake, which is 10in. bore by 12in. 
stroke, is connected to the engine crank shaft through a 
free wheel device, which cuts the brakes out of action 


when hoisting and puts them in operation when lowering 
a load. The load is lifted on eight parts of steel wire rope, 
$}in. circumference, and is racked by two pairs of ropes 
fitted with adjusting screws and connected by means of 
compensating pulleys to the jenny. 

The slewing of the cantilever is operated by a steel! 
pinion meshing into a cast iron curb ring bolted to the 
truck. This pinion is keyed on a vertical shaft, which is | 
driven by bevel and spur gearing from the horizontal lay 
shaft. The slewing motion is fitted with a steel slipping 
clutch with adjustable spring pressure acting on gun- 
metal cod pieces. The travelling motion is effected by | 
bevel and spur gear, a shaft through the centre pin, and 
one on each side of the truck, to two short cross shafts 
under each sill, which transmit the motion by steel sprocket 
wheels and massive flat link chains to four of the eight | 
axles on each side of the truck. 

he crane is carried on thirty-two ground wheels, 3ft. 
diameter on the tread, consisting of cast iron centres with | 
rolled steel double-flanged tires shrunk on and registered. 
The ground wheels are pressed on forged steel axles and 
| 

| 


provided with keys; the axles revolve in massive cast 
iron axle blocks with caps, and gun-metal liners in the 
upper half. Each axle bearing is guided in an accurately | 
machined bracket, and takes the load by means of volute 
steel springs, which compensate for inequalities in the 
track and provide an even distribution of the load. 


| eource. 


| Kershaw, M. Inst. 





the Barby-road Works, are still in existence, and yield 
some 50,000 gallons per day. About the year 1863, the 
population having increased to some 8000 persons, it 
became necessary to supplement the Barby-road supply 
and the Board applied to Parliament for powers to take 
water from the river Avon. The application was granted, 
and since then supplies have been obtained from that 
About the beginning of the present century the 
then existing supplies began to be insufficient for the 
increasing needs of the district, and the Council consulted 
the late Mr. Charles Hawkesley, who advised the con- 
struction of a reservoir on the Shadwell Brook, a small 
stream which flows into the Avon just above Rugby. 
In 1901 application was made to Parliament for powers to 
construct that reservoir, and also additional works at 
Brownsover. The latter were authorised and a small 
settling basin was constructed there, but the Shadwell 
reservoir, the cost of which was estimated at £60,000, was 
not proceeded with. Nothing further was done for the 
next eighteen or nineteen years, during which the manu- 
facturing works, already mentioned, had sprung up. It 
then became apparent that an increased supply was im- 
perative, and the Council applied to Sir Alexander Houston, 
Director of Water Examination to the Metropolitan Water 
Board, for advice concerning a better and more permanent 
supply. Sir Alexander in his report said that the then 
existing state of things as regarded Rugby water supply 
was unsatisfactory, that the river Avon was undoubtedly 
polluted above the Council's intake, and that the only 
protection afforded to consumers was the possibility that 
the pollution might be, generally, non-specific in character, 
or that the filters might be uniformly effective in removing 
dangerous bacteria. He advised that Mr. G. Bertram 
C.E., should be consulted with a view 
to putting the supply on a permanently sound basis. 

Mr. Kershaw visited the district in May, 1920, and made 
a thorough examination of both the river Avon and the 
river Swift from Rugby to their sources. In his report 
he outlined eight possible schemes, two of which he put 
forward for special consideration. The Council then 
endeavoured to ascertain whether it would be possible to 
obtain water in bulk from adjoining towns, but finding 
that that was impracticable, since they had not more than 
enough for themselves, the Council requested Mr. Kershaw 


a head for a population of 30,000. 

A long by-pass weir is to be constructed at the side of 
the reservoir, and over it the surpius water will pass to 
the river below the dam. In order to exclude first flushes 
of storm water, there is to be a by-channel extending the 
full length of the reservoir on the northern side, from below 
the dam to a settling basin, which is to be built at the head 
of the reservoir. The flow of the river will be diverted 
either into that basin or into the reservoir by means of 
penstocks. During the construction of the dam the flow 
of the river will be by-passed through a tunnel to a point 
below the dam. 

A water tower is to be built near the dam, and it will be 
furnished with means for drawing off the water at different 
levels. The water will be conveyed to Rugby through a 
15in. diameter pipe line, about 6} miles long, which, when 
the reservoir is full, will have a discharging capacity of 
1,800,000 gallons per day. The pipe line will pass under 
the London, Midland and Scottish Railway near Browns 
over, and also through the embankment of the Oxford 
Navigation Canal, close by, and will end at the existing 
draw-off well at the Rugby Avon waterworks. The water 
will be filtered through slow sand filters before being 
distributed, and there is provision for sterilising it, if 
necessary, during flood times. 

The contractor for the constructional works is G. 
Trentham, Ltd., of Birmingham and London. 





Perey 





THE usual colour for painting water columns and janks 
on the London, Midland and Scottish is black. Some are, 
however, painted yellow and a few red. The explanation 
for that is that the supply from the last class must not be 
used unless really necessary, a feature that may be due to 
the supply being unsuitable or expensive or possibly to 
the column being in such a position that engines standing 
at it cause delay. The columns in the rear of the above- 
named are therefore painted yellow as a reminder to engine- 
men to fill up end not delay till they reach a red column. 
The above note is extracted from an article by Sir Henry 
Fowler on “ Water for Locomotives "’ that appeared in 
the October issue of the L.M.S. Railway Magazine. 
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Drainage Plants Driven by Internal 
Combustion Engines. 


Six sets of horizontal twin engines and pumps made by 
the Campbell Gas Engine Company, Ltd., of Halifax, 
and by the Rees Roturbo Manufacturing Company, Ltd., 
of Wolverhampton, respectively, have recently been 
supplied to the order of the Crown Agents for the Colonies 
for drainage purposes in British Guiana. The whole of 
the work was carried out to the order and the inspection 
of the Crown Agents for the Colonies for the Public Works 
Department of British Guiana, and to the specification of 
Mr. Fawcett Pudsey, M. Inst. C.E., Director of the Public 
Works Department, British Guiana. 

The engines were designed to use the heaviest residual 
fuel oils, producer gas or alcohol, and each is rated to 
develop a continuous working load of 77 brake horse- 
power on fuel oil or alcohol, and 73 brake horse-power on 
producer gas. The pumps are of the Rees Roturbo special 
self-regulating type, with the horse-power rising to a 
maximum of 66 brake horse-power against 7ft. manometric 
head and falling away below that figure for both greater 
and lesser heads than 7ft., when running at a constant 
speed of 210 revolutions per minute. The pump casing is 
split on the horizontal centre, line, so that the top half can 
be lifted, and the whole of the impeller and rotating parts 
left open for inspection without disturbing any of the pip> 
joints. 

The pumps were designed for two duties :—(a) 1,080,000 
gallons per hour against a manometric head of 8ft. On | 
test they actually delivered, so we are informed, 1,180,000 
gallons per hour against that head with an 80 per cent. 
efficiency. (6) 1,420,000 gallons per hour against 6ft. 
manometric head. The volume actually measured on test 
against 7ft. manometric head was 1,500,000 gallons per 
hour, also with an efficiency of 80 per cent., the power 
being 66 brake horse-power. 

The actual quantity of fuel oil—specific gravity 0.945 





ENGINE AND PUMP ON TEST BED 


used when delivering against 7ft. head was 3.125 
gallons per hour, so that the fuel consumption at this duty 
was 0.56 1b. per water horse-power per hour, an excellent 
result when the low pumping head is considered. The pumps 
in actual! service will have to deal with dirty water, and 
the glands are fitted with special rotary metallic packing, 
which is lubricated by means of grease cups, so that the 
water which is being pumped will not be used for water 
sealing or lubricating purposes. 

The engines were tested in the works of the Campbell 
Gas Engine Company. Anglo-Mexican fuel oil of 0.945 
specific gravity at 55 deg. Fah. was first employed. 
This oil is commonly known as furnace oil, and the sample 
used had an approximate analysis as follows : 


Water and sediment, per cent. as eo O32 
Ash, per cent. . ; an " Ke ‘ . 6-04 
Carbon, per cent. .. ‘ - ‘ ; .. 83-5 
Hydrogen, per cent. . ‘¥ ; — . 1-4 
Sulphur, per cent. o “< ° en ae oo. eS 
Asphalt, total (precipitation method), percent. 16-3 
Ashpalt, hard (precipitation method), per cent. 7-8 
Wax, per cent. te wae eet 406 . ~~ ae oe 
Settling point, deg. Fah. 5 ae = P — 


The flash-point was over 150 deg.; the viscosity, Red- 
wood No. 1 at 100 de g. Fah. was 1500 sec.; and the 
gross calorific value was 18,750 B.Th.U. per lb. 

The test was continued over four hours with loads 
varying from 77 to 91 brake horse-power, and the con- 
sumption at those loads averaged 0.4291b. per brake- 
horse-power per hour. The engines after being tried with 
the fuel oil were tested on town’s lighting gas of 390 
B.Th.U. per cubic foot value, at loads varying from 77 to 
05 brake horse-power, and the consumption between those 
loads averaged 24.5 cubic feet per brake horse-power hour. 
Further tests were made with alcohol, and the consumption 
at 77 horse-power was found to be 0.66lb. per brake 
horse-power per hour. On alcohol the engine developed 
as a maximum 95 brake horse-power. When alcohol is | 
used the air required for combustion is drawn over the hot 
exhaust pipe before being passed into the carburetter. 
When running on fuel oil or producer gas the air is taken 
in through the ordinary filter silencer mounted above each 
cylinder. Low-tension magneto ignition is provided for 
use when working with producer gas or alcohol. It is put 


| be rendered effective at that great depth, and the hoisting 


| served by the biggest central pumping installation in the 


| year the Town Council of Johannesburg applied for per- 


the matter to the Electricity Supply Commission, a body 


out of use when running on fuel oil. We understand that, 
with the latter fuel, the engine starts from cold without the 
necessity for using either heating lamps or electric ignition. 

The accompanying engraving shows one of the combined 
sets undergoing test at the works of the Rees Roturbo 
Manufacturing Company. 








South African Engineering Notes. 


Production of Pig Iron. 


Tua Union Steel Corporation (S.A.), Ltd., reports 
being full of orders and working at full pressure. The 
subsidiary Newcastle Iron and Steel Works (Natal) is 
now, it is officially stated, well in its stride in the manu- 
facture of pig iron, &c., and its production will soon be 
available, not only for the steel works at Vereeniging but 
also for independent foundries and engineering works. 
The price will be very considerably below that of the 
imported article. The annual production will be close 
to 60,000 tons of pig iron of suitable grades. 


The Limit of Deep Mining. 


On the Witwatersrand there is an extensive zone 
in which mining operations are being pursued at an average 
depth of a mile and more from surface. At the time of 
writing the extreme vertical depths attained are Village 
Deep, 6898ft. ; City Deep, 6853ft. ; Crown Mines, 6042ft. ; 
Robinson Deep, 6013ft. These deep sinkings have led 
the Mining and Industrial Magazine, a new South African 
publication, to interview eminent mining men on the Rand 
and propound the query as to how much deeper mines 
could be sunk in the High Veld. In effect the answers are 
the same in all cases, and were to the effect that mining 
could be carried down to 10,000ft., and that the mining and 


engineering difficulties could be surmounted, provided 
there was enough gold to yield profits. Ventilation could 


of ore from great depths presented no difficulty if stage 
hoisting were employed. It was further stated that mining 
operations could be carried deeper on the Witwatersrand 
than in any other known mineral fields, owing to the low 
rate of increase in temperature, and the comparative 
solidity of the enclosing rock formation. It was admitted, 
however, that rock bursts, due to pressure, might become 
@ more serious problem. One mining engineer lets his 
prophetic vision run loose in order to describe what he 
saw ‘‘on the twenty years horizon.” He said: * If the 
gold is there in sufficient quantities to cover costs we'll 
get down to 10,000 all right from the C.M.R. to Germiston 
and perhaps further afield. Pressure will necessitate very 
much larger pillars, and that will mean cutting out a large 
portion of the reef and will result in still larger claim areas. 
Pumping will have to be undertaken by gigantic installa- 
tions and new super-sized vertical shafts will have to be 
sunk away out in the blue. Capital expenditure will be 
on an immense scale. For these reasons, therefore, I 
visualise only one company operating the ultra-deep 
areas of the Central Rand two decades hence. It will 
extend from east to west for 12 miles, and its northern 
and southern boundaries will be four or five miles apart. 
There will be three super-sized circular 10,000ft. shafts, 
each perhaps as much as 30ft. in diameter. - It will be 


world, and it will be the greatest mine on earth, crushing 
12 to 15 million tons of 5 dwt. ore per annum. Possibly 
they will in years to come have a great central crushing 
station underground.” 


An Electricity Controversy. 


Ever since 1923 a controversy has been proceed- 
ing over the Johannesburg electricity supply. In that 


mission to erect a new power station and equip it, the cost 
of so doing being estimated at £525,000. The Provificial 
Administrator, whose sanction had to be obtained, referred 


control of electrical energy in the Union. The Commission 
reported adversely, stating that the Council could obtain 
its supply cheaper from the Victoria Falls and Transva,| 
Power Company's system, and it suggested one or other 
of the following arrangements: Compiete bulk sup)ly 
from the Rand-Witbank system at a fixed price ; comple: 
bulk supply from the Witbank station under the Electricity 
Act; partial supply from the Rand-Witbank system, or 
from the Witbank station. The price per unit was put at 
about 0.4d. The Council declined to agree to any of | 
suggestions, its consulting engineers informing it that |), 
building its own station it would save £23,100 per annum 
compared with the Commission’s scheme. Since then t}x 
Council has been trying to obtain permission to erect a ne\ 
station, but without success. Ultumately it hit on the idea 
of erecting the new station in instalments under t}, 
authority it already possessed, to increase by 10 per cen: 
every year. It has obtained £200,084 from its own lo 
and renewals fund, and has obtained a new 10,000-kilowat 
set as well as boilers, &c., which are being erected on t! 
site for the new station. In order to legalise the position, 
it is presumed, application was again made recently { 
permission to borrow the £525,000 and erect the mn 
station. This application has, of course, been referr: 
to the Electricity Commission, which has reported 
outspoken terms. It stated that the Council having p: 
ceeded with work involving 38 per cent. of the cost of t 
new station without sanction, has frustrated the poss 
bility of a complete bulk supply on an economic basis, and 
rendered futile any further consideration of the Council's 
report of April, 1925, which forms the basis of the prese: 
application. It criticised the estimates furnished to t! 
Council by its consulting engineers, and pointing out th 
they had been revised four times and always with differe: 
results. With regard to the estimate that the Coun 
will generate 70.47 million units at a cost, including capit 
charges, of 0.3120d. per unit, and generate 104.42 milli 
units at a cost of 0.2552 pence per unit, including capita! 
charges, the Commission declined to accept the figure 
as it was satisfied that there was no possibility of thei: 
being realised under normal working conditions, far less of 
their being maintained over a period of years. The Con 
mission examined the engineer's figures in detail, and 
among other things, expressed itself as considering that 
this estimated expenditure upon fuel had been much unde: 
estimated, while the allowance for salaries and wages was 
decidedly low and could not be regarded as a fair averag: 
over the life of the new plant. Furthermore, it was no 
satisfied that the contributions provided for renewals wer 
adequate, and finally that it did not believe that a statio: 
such as that proposed and providing for the standard of 
efficiency which had been estimated could be completed 
at a cost of £525,000 


S.A.R. Steamships. 


In addition to its three steamships which are at 
present loading full cargoes of sleepers at Bunbury 
Australia—the Union of South Africa's Railway Admini 
stration ordered from the Clyde two more, viz., the steam 
ship Norine, which was for delivery about mid-September 
and the steamship Erica, which is expected late in Decem 
ber. The services of these additional boats will be of 
great assistance to the Administration in meeting th« 
extra sleeper requirements brought about by its increased 
construction and maintenance programme. 


Union Railway Traffic. 


The rapid increase in tonnage to be dealt with on 
the South African railways is causing the Railway Admini 
stration great anxiety. Owing principally to the enormous 
maize crop, which is estimated at about 2,200,000 tons 
of which half will be exported, and nearly all of which 
has to be dealt with by the railways, the tonnage carried 
per day over the railways is at present 150,000 tons, as 
against 100,000 tons per day for the same period in last 
year. This compelled the administration to stop running 
a number of passenger trains in order that the locomotives 
could be put to hauling goods trains. Even so it is esti 
mated that there is a shortage of locomotives to the extent 
of 25 per cent. and of rolling stock to almost as great an 
extent. The great increase in the fruit crops and the 
amount which had to be carried to the ports for export 
added considerably to the difficulties, and in endeavouring 
to clear the perishable goods trucks had been used that 
should have been available for the Natal coal trade, thus 
seriously interfering with the output. Much blame was 
put on the Railway Administration, as it was pointed out 
that it was known more than six months ago that there 
would be these huge increases in maize and fruit, while 
coal production and that of other minerals and metals 
was also known to be increasing, and yet the railways 
were found short of locomotives and wagons. Sir William 
Hoy, the general manager of the S.A.R., defending the 
Administration, urged that he could not ask the Govern- 
ment to spend unjustifiable sums of money to keep idle 
in the country rolling stock which would not be required 
for long periods at a time. He was prepared to advise 
the provision of a suitable quantity to meet progressive 
anticipation, and that he thought he had done. He did 
not think many people foresaw last November or December 
that there would be the huge output of maize. The moment 
he had reliable information he advised the Government to 
lose not a moment in ordering trucks and power. He 
could not know, at the time, that there would be a heavy 
wet season which would delay the export of maize for 
two months. He explained that, altogether they had 
on order for South Africa, part of which had been delivered, 
rolling stock to the value of nearly £5,000,000. There 
was on order fifteen large engines to be delivered in sixty 
days from August 20th-—Baldwin’s engines; fourteen 
large Garratts had been ordered, and the first was running 
satisfactorily. Engines of the Fairleigh type were also 
on order, and one was in service. With regard to trucks, 
300 50-ton trucks had been ordered, of which 200 were 
in service, and most of the others on the water. In addition, 
78 bogie fruit trucks, 25 four-wheeled fruit trucks, 500 
short steel trucks, 200 40-ton steel dropside trucks, 50 
50-ton hopper wagons for coal, and also a number of goods 
wagons had been ordered, and 17 electric units for the 
electrified portion of the Natal main line were to be de- 
livered within six months. Sir William Hoy added that 





appointed under Act of Parliament for the supply and 





he had arrived at the conclusion that the Administration 
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had to prepare not only for seasonal traffic but for a big 
eral development, and that he looked for special de- 
ypment in maize, cattle, cotton, coal, and fruit. Fruit- 
wing was going to be a great industry, which would 

to be attended to. Enormous quantities of deciduous 
t would begin to be offered for carriage to the ports 
export abroad in the course of a month or two. 


Founding of the Rand. 


Forty years ago the Main Reef Series had not 
bn discovered, and the only gold mining operations in 
, on the Witwatersrand were on the Confidence 
Recf to the north of Roodepoort, where the Struben Bros. 
were working a small stamp battery. In 1886 the gold- 
bearing conglomerates were discovered on the farm Long 
laaute by Walker, so that next year the Rand will celebrate 


" ress 


its fortieth birthday. What a record it has made in those 
four decades since gold was first produced on the “ Rand ”’ ! 
Up to the end of last year the gold production of the Rand 
had reached a value of £802,832,949, at standard price, 


and not counting what was brought in by the gold premium. 
During the same period there was disbursed in working 
penditure over stx hundred million pounds. Expansion 
along the Reef during the last year or two has been the 
rect result of reduced working costs on the mines. And 
here is to be further expansion will depend mainly on 
ability of the mine managements to earn reasonable 
profits from comparatively narrow reefs containing no 
than 6 dwt. of gold in a ton of ore, lying at a depth 
j000ft. or more from the surface 


! re 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Situation. 


THE general tone of the Midland iron and steel 
lustries continues hopeful, though a little less buoyant 
The attendance on the Birmingham 
Thursday—-was below normal, and no 
{ at amount of business appears to have been trans- 
uted. Competition for orders continues extremely keen, 
und producers complain of the unremunerative level of 
alues, and their mability to get higher prices. The 
arket position in relation to values is much the same as 
was a week ago, except for a further fall of from 5s to 
10s. per ton in steel plates. The industrial position con- 
tinues to improvement. Rolling stock firms are 
! employed Constructional engineers are securing 
additional Certain branches of general engi- 
eering remain fair, and the electrical trades are, on the 
whole, steadily employed. The motor engineering firms 
of Coventry and the Black Country are looking forward 
to the immediate future with confidence. The export side 
is developing quite satisfactorily. Motor engine makers 
have experienced a seasonal slackening in the home ma: ket, 
but it is likely to disappear soon. On the whole, the position 
this district is more encouraging than it has been 


than a week ago 


exchange to day 


show 


contracts 


Steel. 


The position in the steel department remains 
much as it was a week ago, except that values in some 
lines are still weaker 
the rival interests in various parts of the country, and 
prices which were except ional last week are the rule to-day 
Ship, bridge and tank plates are offered down to £8, and 


The war of prices goes on between 


pecial business is reported at 5s. under that figure 
These prices are quite uneconomic, and are from 5s. to 
10s. per ton below last week's quotations. The general 
price for angles and joists is £7 5s., with tees £8 5s. Small 


bars command £8 and Staffordshire hoops £10 10s. at 
works. Business in semis is on the slow Native 
billets have declined in value to £6 2s. 6d., a reduction of 
half-crown. ‘The difference between Belgian and English 
prices is not quite so wide as recently. Belgian mills 
offer supplies at £5 7s. 6d. delivered. Deliveries from the 
Continent on old contracts are often delayed, and com- 
paratively little new business is passing. Steel scrap is 
selling somewhat more freely at the increased price of 
£3 6d., delivered South Wales, or 10s. in this 
district. It is interesting to note that the production of 
steel ingots and castings last month showed some improve- 
ment, the tonnage amounting to 647,100 tons, compared 
with 640,100 tons in September and 678,500 tons in October 
last year. 


side. 


78. less 


Raw Iron. 


The situation in the Midland pig iron industry 
has undergone no material alteration during the past 
week, Staffordshire smelters are cautious about re 
kindling furnaces. They fear that they would be severely 
handicapped by freightage charges, as nearly the whole of 
the raw material required has to be carried into the 
district. Further, they are deterred by the late fickleness 
of demand and the uncertainty which prevails as to the 
coke position. The firmer tendency which has become 
apparent in the coke market owes nothing to demand from 
the blast-furnaces, it is clearly referable to foreign demands. 
In the circumstances, pig iron producers are not disposed 
to sell their output much beyond January, unless they 
can get a higher figure for it. Consumers may concede 
more for small coverings, but the amount of business so 
negotiated is small. Northamptonshire and Derbyshire 
quotations remain unchanged from those ruling a week 
ago. The improvement in the pig iron position during the 
past month is shown by the fact that theré was a net 
increase in the number of furnaces in blast throughout the 
kingdom of seven, as compared with the’ previous month. 
During October ten furnaces were put into blast, while 
three were damped down or put out. There are now 136 
furnaces blowing. The output of pig iron also showed 
improvement, the production in October amounting to 
473,700 tons, compared with 448,700 tons in September 
and 586,400 tons in October, 1924. The output included 
138,000 tons of hematite, 174,700 tons of basic, 119,600 
tons of foundry, and 17,600 tons of forge material. 





Finished Iron. 


The South Staffordshire finished iron trade does 
not appear to have maintained its recent improvement, the 
output of mills and forges being far from satisfactory. 
Nevertheless, the position is better than it was a month 
ago. The intermittent falling of prices brings but little 
business to the Staffordshire mills, for there invariably 
follows a corresponding easing in the prices of foreign 
competing material. The disparity in nominal quotations 
between Staffordshire and Lancashire Crown iron and nut 
and bolt qualities is continued, but makers of the former 
are now prepared to revise their rates, with the prospect 
of good orders. Orders are few and far between, however. 
There are now signs of the labour impasse in Belgium being 
relieved, in which case continental bars such as are used 
by the nut and bolt and fencing makers in this district 
may be expected to be cheaper than ever. With a limited 
output, Belgian houses have been quoting £6 12s. 6d. 
Lorraine mills, anxious to make the most of their oppor- 
tunity, have sent over supplies at as low a figure as 
£6 7s. 6d. This leaves little scope for developing the home 
production. Midland rolling stock firms are calling for 
fair quantities of wrought iron. The tube makers are 
busier and strip mills are receiving more orders, but the 
bulk of this business goes to the steel works, steel strip 


being so much cheaper than iron. Marked bar prices 
are unaltered at £14 10s. per ton. 
Galvanised Sheets. 
Demand for galvanised corrugated sheets of 


24 gauge remains brisk, and the quotation of £16 12s. 6d. 
holds good. Some of the mills are well booked forward, 
and £16 15s. is asked. The bulk of the material is going 


overseas. Mediterranean contracts are rather prominent 
just now There is also a better inquiry for thin gauge 
iron 


Coventry Engineering. 


The motor engineering industry in Coventry 
continues to thrive and renewed prosperity is prophesied 
for the coming season. Makers of both heavy and light 
cars are well employed, as are the motor cycle firms. The 
commercial vehicle section is the only unsatisfactory 
feature of the trade. Referring to the application to the 
Board of Trade for the imposition of an import duty on 
commercial motor vehicles, a leading Coventry manu- 
facturer points out that when the McKenna duties were 
originally imposed, during the war, commercial vehicles 
were not included, owing to the fact that at the time the 
whole of the output of British manufacturers was taken 
for Government purposes, and that at that period there 
was no urgent need for transport in this country apart from 
war interesis. Now, in the absence of any protection 
from foreign competition, the commercial vehicle industry 
is languishing to a very large extent, but given the import 
duty asked for there is not the slightest doubt that it 
would revive 


Coal Discovery at Rowley Regis. 


The mining industry in the Rowley Regis district 
has been given a new lease of life by the discovery of a 
new and extensive seam of coal on what is known as 
Tansley Hill, situated on the boundary of Rowley and 
Dudley. In May, 1924, Messrs. H. 8S. Pitt and Co., the 
owners of various collieries in this locality. commenced 
sinking operations, and after driving through rock for a 
distance of nearly half-a-mile, coal was discovered. It is 
understood that, in addition to a seam 10 yards thick, 
brooch and hearter have been proved, and the 
owners anticipate that there will be a good supply of fuel 
for household and manufacturing purposes for the next 
fifteen to twenty vears. Drawing has been commenced, 
and hopes are expressed that in a short time work will be 
found at this pit for between 200 and 300 men. There is, 
however, a doubt as to whether the firm will be able to 
find employment for additional miners to any great extent 
as a result of the opening of the new mine, because it has 
been necessary to close down other collieries, and the men 
engaged there are being transferred to the new workings, 
which will be known as the Tansley Hill shafts of the 
Warrens Hall Colliery 


coal 


Rolling Stock Order. 


Midland rolling stock firms are securing a fair 
share of the business which is coming on to the market, and 
the works are fairly well employed. This week comes news 
of a useful order for the Birmingham district. The Metro- 
politan Carriage, Wagon and Finance Company, of Bir- 
mingham, has been successful in securing from the Under- 
ground Company an order for forty trailer cars for service 
on the Morden and Kennington extensions. 


Steel Works Close Down. 


For the first time for many years the Brunswick 
Steel Works of the Patent Shaft and Axletree Company, 
Ltd., Wednesfield, Wolverhampton, closed down this 
week through a shortage of orders. Between 500 and 600 
men are affected for an indefinite period. 


Tube Works Destroyed. 


The works of the Oriental Tube Company, Church- 
lane, Black Lake, West Bromwich, which, it is understood, 
were recently acquired by the General Electric Company, 
were almost entirely destroyed by fire on Monday last. 
Some 300 men have been thrown out of employment. 


The Decline in Unemployment. 


The improvement in the employment position 
in the Midlands is maintained, the latest figures showing 
the total out of work to be 125,827, compared with 126,820 
in the previous week, and 128,302 in the week preceding 
that. In this district labour has been more freely re- 
absorbed during the past twelve months than in most other 
parts of the country. This is especially the experience in 
Birmingham. We have official authority for the assump- 
tion that the current figures of unemployment are not 





greatly above normal. This statement has caused some 
surprise, but the number of people nominally without 
regular work was very imperfectly appreciated before ‘the 
days of the employment exchanges. In four years the 
total registered has been reduced by two-thirds, the last 
recorded total in Birmingham being 22,338. Another very 
important area in the Midlands is that of Coventry, and 
the unemployment returns taken over a period of three 
years demonstrate clearly the improvement which has 
marked that city’s industrial position. In November, 
1922, there were 9000 registered unemployed ; a year later 
the total had fallen to 5000; and in 1924 it was down to 
3000. At the present time there are only about 1700 
people out of work, this being little more than at the peak 
of last season's prosperity. 








LANCASHIRE. 


(from our own Correspondents.) 


MANCHESTER 
General Outlook. 


Tar general state of the iron and metal trades 
is thought to be a little better here than it was last week, 
but the rather optimistic reports received from some other 
districts are accepted with some reserve. That there 
can be very much definite improvement during the re- 
mainder of the year is thought to be improbable, but a 
much more cheerful forecast for next year is certainly 
entertamed by a good many people. There are clearly 
chances for a recovery which were not in existence at 
this time last year. So far as Manchester is concerned, 
one of the more important of these chances is the position 
of the cotton trade; and already we have inquiries for 
more textile machinery, and a stir in the machine tool 
trade. 


Metals. 


So far as copper is concerned there is no sign 
of any definite movement yet. The whole industry, how- 
ever, cannot be considered to be in a bad way ; for both 
production and consumption of copper throughout the 
world has been steadily increasing during the present year 
There is a very much larger output now than there was 
@ year ago, and at the same time there has been a sub 
stantial decrease in visible supplies. To this extent the 
whole trade may be said to have improved, although the 
range of prices is practically what it was in November, 
1924. The interests of trade do not want higher prices 
for. copper, but lower prices for many other things, and 
in that direction some progress has been made during the 
year. Amongst other matters reasonable relations between 
refined copper and manufactured copper and brass are 
certainly very desirable. The demand in the Manchester 
district for refined copper has been moderately good of 
late, and merchants here do not complain of lack of busi- 
ness ; but, of course, although in some directions the Man 
chester engineering industry is better than it was, there 
is still a good deal to hope for in the way of improvement. 
Reports of the domestic consumption of copper in the 
United States have been very good lately, and there is 
little doubt that a general improvement in American in 
dustry is on the way. Some people talk of a coming 
American trade ** boom,’ but to do so is probably pre- 
mature at present. On the other hand, German consumers 
of copper are not doing much, and are very much hampered 
by the financial situation. In the market for tin there have 
been some rather violent fluctuations, and people here 
seem to be very uncertain about the future. The specula- 
tive element seems to be waiting for the next substantial 
rise to hammer the market, and something of the kind 
will probably occur if the prices should go anywhere near 
£300 per ton. Lead has been inclined towards ease, and 
there seems to be an idea that the collapse of the Australian 
shipping strike will lead to awkwardly large arrivals in 
January. Spelter remains in very steady market, but 
it is now believed to be near the top 


Pig Iron. 


The markets in Lancashire for foundry iron are 
steady but rather quiet again. The furnaces, according 
to the reports of the selling agents, have secured enough 
business to keep them going until the end of the year, and 
are not now very anxious for more, except at the full market 
price. Hence there does not seem to be any selling of 
Derbyshire No. 3 under 73s. 6d. per ton delivered in the 
Manchester district, and in some cases 74s. is asked. The 
idea of sellers seems to be that the chances are in favour 
of higher prices after the New Year holidays, although 
amongst merchants and consumers there is some scep- 
ticism on that point. It is pointed out that there are many 
idle furnaces waiting for a chance of starting again ; and if 
there be any probability of working at a profit one cannot 
doubt that some of them will be blown in. There are, 
however, rumours that the coke ovens will take the first 
opportunity of raising the price of furnace coke by or 
3s. per ton ; and if they can succeed in doing 80, even 75s. 
per ton in Manchester would not be a very profitable price 
for Midland pig iron, and perhaps not enough to induce 
furnace owners to recommence work. It is, in fact, the 
number of the idle furnaces which makes any serious 
advance in pig iron prices improbable ; and, of course, 
there is the lack of demand for basic pig which must con- 
tinue until the steel trade recovers. That general trade 
will be better next year is not unlikely ; but its recovery 
will probably depend upon keeping prices in raw material 
at a low level. Nevertheless the general condition of the 
pig iron market is much less depressed than it was at the 
beginning of October. Scotch iron keepe at about 
the same price here, and although there has been a little 
more demand lately. there is no likelihood of a return to 
the old figures of consumption until the cost of conveyance 
to Manchester can be brought down to the old rates. 


% 
2s. 


Steel. * 


Reports of a larger business in manufactured 
steel come from various districts, but in this neighbourhood 
there is not much sign of revival. Nevertheless the prices 
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for steel of British make are now at the bottom, and it is 
difficult to believe that any further fall is possible. If 
steel could be made at a profit the position now would be 
much more satisfactory ; and the consumption ought to 
increase now that there is nothing to be gained by sending 
orders abroad. The nominal price here for joists and angles 
is £7 2s, 6d. per ton and for plates £8 2s. 6d. 


Scrap. 


There has been some improvement in the pros- 
pects for steel melting serap lately, and the Sheffield buyers 
are inclined to offer a little more. Up to about 60s. per 
ton has been mentioned for delivery in the Sheffield district, 
and hence Lancashire dealers who have paid 50s. on trucks, 
may get out without any loss. From 47s. 6d. to 50s. is 
quoted now as the buying price in Lancashire. Heavy 
wrought serap is much as it was, but there is more inquiry 
for cast scrap from the foundries, and it is said that more 
is being melted. This, if true, 1s a fairly sure indication 

“that the foundries are busier than they were. The best 
lots of broken machinery irén may now fetch 75s. per ton, 
but there is plenty of good scrap to be had at 72s. 6d. 


Steam Turbine-driven Mill at Rishton. 


On Wednesday last, 18th inst., the first turbine- 
driven installation of its kind in the Blackburn district 
was started up in a mill at Rishton belonging to the 
Rishton Victoria Spinning Company, Ltd. The plant 
was supplied by W. H. Allen, Sons and Co., Ltd., Bedford, 
and is of a particularly interesting type, consisting of a 
1700 brake horse-power turbine driving the mill direct 
by ropes, and the weaving shed electrically. It has been 
specially designed so that the stopping and starting at 
meal times can be effected in the shortest possible time. 
The plant furnishes an example of what can be done in 
modernising the power installations of old mills to meet 
modern conditions without havimg to shut down for altera- 
tions for a long period. After the opening ceremony and 
reception by the chairman, Alderman W. H. Rawson, J.P., 
a dinner was given at the Old Bull Hotel, Blackburn, to 
celebrate the occasion. 


Liverpool Engineering Society. 

A paper on “ The Galvanising of [ron and Steel” 
was read before the Liverpool Engineering Society, on 
Wednesday last, November 18th, by Mr. E. A. Atkins, 
M.I. Mech. E. The author said that of all the methods 
which had been adopted to coat the surface of iron and 
steel so as to offer resistance to corrosion, the application 
of a coat of zine, although a very old device, seemed up 
to the present to be the most effective. He then referred 
to the four methods of galvanising, namely :—(1) The hot 
dip process ; (2) electrolytic or zine plating ; (3) sherardis 
ing ; and (4) spraying of hot metal. The major portion 
of the paper was devoted to the first-mentioned process, 
and the author said that while the art of galvanising had 
been stripped of its early ‘‘ mysteries,’ it should not be 
forgotten that there were numbers of important factors 
which regulated the quality of galvanising, and although 
they were not common property, they were known by 
those who were more intimately connected with the tech- 
nical side of the process. The manufacture of galvanised 
mild st el sheets was one of the most important metal 
industries in the country, and in spite of competition from 
all quarters, the United Kingdom had up to the present 
held the premier position in this trade, the total production 
being not less than 850,000 tons per year. As regarded 
galvanising tests, the author said that there was no simple 
test which would give a mean accurate determination 
as to the possible “ life’’ of the coat under atmospheric 
or other corrosive influences. What most commonly used 
was the copper sulphate test, which, however, gave little 
indication as to the ability of a galvanised surface to stand 
up against atmospheric influences. Under certain con- 
ditions the stripping test using a 10 per cent. solution 
of hydrochloric acid gave the better result. 


BARROW-IN-FURNESS. 
Hematite. 


The improvement already noted is maintained 
and, what is more, a feeling of confidence is becoming” 
noticeable. There are no signs of a rush for iron, but users 
of West coast iron are experienving bigger demands, and, 
as a consequence, there are more orders coming through 
for mixed numbers. There is no inclination to place large 
orders as yet, the business being mostly confined to re- 
quirements for immediate use, but the Midlands are 
taking more and are likely to increase their orders within 
the next few months. There is a better demand for special 
qualities of iron, which alone is a good sign, and there is 
more activity in the ferro-manganese departments, and 
another furnace may have to be put in blast to meet the 
home and oversea requirements. 


Iron Ore. 


The iron ore trade is better and the prospects 
are certainly brighter. With more furnaces in blast, the 
demand locally is much heavier, but the amount of business 
done outside the West coast district is not great as yet. 
Foreign ore is in better demand, and shipments are more 
frequent to West coast ports. 


Steel. 


The steel trade is moderately employed at present, 
but the future is not assured owing to the shortage of 
inquiries and the heavy competition. The Barrow rail 
mille are working and may continue at work for some time 
on the orders held at present. The small section and hoop 
mills have plenty of work to keep them going regularly. 


The M1. 


The loss of the submarine M | has caused some 
sensation in Barrow, for she was built here towards the end 
of the war. The idea of a submarine carrying a 12in. gun is 
credited locally to that intrepid naval officer Max Horton, 
who was responsible for several remarkable exploits during 
the war, including a trip into the Baltic. Some papers 





have stated that the 12in. gun was a very long one. ‘This 
was not so, in fact it was a naval gun w hich was reduced in 
length. A long gun on such a vessel was impossible. The 
general idea when this vessel was built was that she was | 
intended for the bombardment of the Belgian coast. As 
a matter of fact, after her gun trials she took no active 
part in the war. 





SHEFFIELD. 
(From our own Correspondent.) 


The Heavy Steel Trade. 


It is a pleasure to know that the production of 
steel in the country is showing signs of increasing. The 
figures for October were rather larger than those for the 
preceding month, and exceeded the average of 1913 by 
9000 tons. The October exports of both iron and steel were 
also considerably larger than those of September. These 
facts tend to increase the feeling of confidence in the 
future, which has been growing for several weeks. Although 
up to the present there is no actual improvement in 
Sheffield and district, conditions are certainly better in 
other metal centres, and contracts are being placed which 
will produce work for Sheffield in the New Year. The 
strength of the serap market, which is well maintained, 
is another good sign, but it has not yet led to any forward 
buying. Steel orders from the shipbuilding centres are 
still on a very limited scale. The local railway plants, 
for the production of axles, tires and springs, are only 
moderately employed. There has recently been some 
improvement in the placing of overseas work with these 
branches, but the home railway companies are pursuing 
a conservative policy and keeping their specifications down. 
The forecast of the programmes for next year, however, 
which has been published during the past few days, shows 
that construction on a very large scale is contemplated, 
and, if it be realised, the Sheffield trades will benefit very 
considerably. There is nothing of a pleasant character to 
say about wire and wire rods, which are very depressed, 
owing to the increased foreign competition, and many men 
are working short time or are on the unemployed register. 


Lighter Branches. 


The saw trade generally has not enjoyed such a 
good year as last, but the amount of work has been, and 
still is, considerable. There was a noticeable improvement 
in the export of various kinds of hand tools during 
October, and at the same time importations were larger. 
The home market for some descriptions of tools, and also 
for files, has shown some falling off lately, but the volume 
of work being done is still large. The situation has been 
affected by the cessation of buying from Russia, but the 
prospects of business with that country next spring are 
very good. The motor and cyele industries continue to 
provide Sheffield with a valuable amount of work. There 
are good orders on hand for drop stampings, as well as 
for bright drawn steel for various parts of cars. The full 
effect of the re-imposition of the McKenna duties has 
probably not yet been fet, owing to the large number of 
foreign pleasure cars which were sent into the country in 
anticipation of the tariff. As the British motor industry 
continues to expand, it is probable that its demands on 
Sheffield next year will be greater than those which it is 
making at present. 


Cutlery and Plate. 


Interest in the probable outcome of the applica- 
tion for a safeguarding duty on imported cutlery is at a 
high pitch. The recommendations of the Board of Trade 
Committee, which has been inquiring into the application, 
are eagerly awaited, and those connected with the trade 
are hoping for a success which will have a very beneficial 
effect. The members of the Committee are to visit Shef- 
field on Tuesday next, November 24th, when they will 
inspect several of the leading cutlery establishments. At 
present, although trade generally continues fairly brisk 
in consequence of the orders for the Christmas sales, there 
has been a falling off in the bookings of new work, and it 
is feared that the seasonal demand may prove shorter than 
usual. An interesting development of the cutlery trade 
is the fact that Darwin and Milner, who a year ago pur- 
chased the works of the Sheffield-Simplex Motor Company 
at Tinsley, have now completely fitted up that establish- 
ment for the production of safety razor blades. The aim is 
an output of half a million blades a day. They are made 
of patented cobalt steel, and the merits claimed for them 
are superiority of cutting edge and increased durability, 
as well as stainlessness. 
market. The firm’s next development is to be the manu- 
facture of ordinary cutlery by mechanical and large-scale 
methods. 


A Cutlery Report. 


A few years ago five well-known cutlery firms 
Thomas Turner and Co,, Ltd., Needham, Veall and 
Tyzack, Ltd., Lockwood Brothers, Ltd., Joseph Elliot 
and Sons, Ltd., and Southern and Richardson, Ltd. 
amalgamated to form a company named the Sheffield 
Cutlery Manufacturers, Ltd. Since the formation of the 
company the trade has passed through very bad times, 
and last year the court sanctioned a reduction of the 
ordinary capital. The report for the year 1924, which is 
just to hand, states that the trade depression continued 
during that period, and the trading of the associated com- 
panies was further seriously affected by a dispute in the 
industry. The result of the year’s operations shows an 
adverse balance of £485 15s. 8d., and the directors are 
still unable to recommend a dividend on the preference 
shares. The report adds that after a lifetime spent in the 
cutlery industry, Mr. Joseph Greaves Elliot has decided 
to relinquish the chairmanship of the company and to 
retire from the board, though he has placed his services 
at the disposal of the board in an advisory capacity. Sir 
Walter R. Preston and Mr. A. W. Rippon have become 
directors, and the former has agreed to accept the office 





of chairman. 


The blades are now ready for the | 








| which was now being developed. 


Underground Railway Orders. 


Sheffield will benefit by the placing of orders by 
the Underground Railways Company for seventy-eight 
new cars, required for service on the Morden and Kenning. 
ton tube extensions, which will be ready for service next 
midsummer. Cammell Laird and Co., of Sheffield, are to 
construct thirty-three motor tars and five trailer cars, 
while forty more will be made by the Metropolitan Carriage, 
Wagon and Finance Company, which is a subsidiary of 
Vickers Ltd. 


The Barnsley Seam at Askern. 


Some very interesting information with regard 
to the development of the famous Barnsley seam of coal 
at Askern Main Colliery was given by Sir Samuel Instone 
at the annual meeting of S. Instone and Co., Ltd., last 
week. He said that this valuable seam had been lost in 
many parts of the colliery, and a considerable amount of 
money had been spent from year to year in endeavouring 
to trace it. They were suce essful in recovering it in 1923, 
and it was showing a steady increase in output. They 
had also found the bed in a second district of the collic 
Further, they had for 
some months been driving roads to enter the bed in a third 
district, and the seam was proved the previous week, ‘hie 
section showing Sft. of coal. During the next twelve 
months they would have a further increase of out; 
which would put the mine permanently on a profit-earning 
basis. Messrs. Instone have also initiated and brouglit 
into practice a scheme for supplying coal direct from t}« 
pit to the consumer. Another interesting item of mining 
news is that the Holmes Colliery, near Rotherham, whic! 
has been derelict practically since 1882 or 1883, and is now 
flooded, is to be pumped out with a view to some us 
being made of the property. It is understood to have been 
acquired by John Brown and Co., Ltd., the owners of the 
Rotherham Main Colliery, not far away. When at work 
the Holmes Colliery had a fair output from the Barnsley 
seam of coal. 


Proposed New Sugar Factories. 


Indications point to a considerable extension 
the sugar beet industry in this district. At a meeting of 
the company which is proposing to erect a factory at 
Bardney, near Lincoln, Mr. H. Deacon, one of the directors 
stated that it was desired to educate farmers in the Gains 
borough district to cultivate beet, and, provided they sent 
in their crops, as it was believed they would, there was a 
possibility of a factory being built at Gainsborough. Thw 
company, he said, was prepared to spend a great deal of 
money in the county. It is further reported that the United 
Sugar Company, Ltd., of Bury St. Edmunds, is about to 
acquire the former airship station at Barlow, near Selby 
for use as a sugar beet factory. The property covers 
about 700 acres, and includes 30 acres of buildings which 
could be converted to the purposes of the factory 


Durability of Asphaltic Paving. 


The annual report of the Sheffield Corporation 
highway and sewerage department states that the policy 
of laying asphaltic surfacing in place of sett paving has 
been continued, and on March 31st last the area surfaced 
with that material in Sheffield was 513,000 super yards 
of which 450,000 yards had been laid by Corporation work 
men. Some of the material has been down since 1917 
lengths under heavy traffic, 8000 to 10,000 tons per day 
had been in use since 1919; but none has yet been worn 
out. The area painted or sprayed with bitumen or ta: 
exceeded one and a-half million super yards. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Steel Works Restart. 


Arrer a long period of enforced idleness, opera 
tions were resumed this week at the Acklam Steel Works 
of Dorman, Long and Co., Ltd., Middlesbrough, increased 
activity in the steel trade holding out some prospect of 
continued employment. In connection with its bridge 
and constructional engineering activities, this firm, it is 
interesting to note, is enlarging its equipment by the 
erection of a new shed between Messrs. Samuelson’s work 
at Newport and the Acklam Steel Works. Not of itseli 
a development of particular importance, this, nevertheless 
illustrates further the desire of Messrs. Dorman, Long 
and Co. to be prepared for future expansion of the con 
structional engineering industry 


Cleveland Iron Trade. 


There is now every appearance that the Cleveland 
pig iron trade has turned the long corner of depression, 
and that it is on the high road to a more active period 
Certainly during the past few weeks the trade position 
has undergone a radical change for the better. Thanks to 
a big expansion in the general industrial requirements at 
home and abroad, makers of pig iron have made substantia! 
sales. Virtually all existing stocks have been disposed of. 
and consequently producers are no longer at the mercy o 
the “ bears.’”’” On the other hand, coke is dearer to the 
extent of 1s. per ton, and as the ironmasters have sold th« 
bulk of their output to the end of the year, they are dis 
posed to hold out for better prices. The quoted price oi 
No. 3 G.M.B. Cleveland pig iron is still 66s. per ton, but 
it is very firm at that figure, and even a small advance to 
cover the enhanced cost of fuel would create no great 
surprise. There is a satisfactory volume of business in 
foundry iron for delivery to the Continent, and the home 
demand is well maintained. No. 1 foundry is still on offer 
at 68s. per ton, No. 4 foundry at 65s., and No. 4 forge at 
64s. 6d. 


Hematite Pig Iron. 


The improvement is also maintained in the East 
Coast hematite pig iron trade, most of the makers being 





well sold over the next few months. There are still only 
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ten blast-furnaces producing hematite in this district, | for anthracite smalls and coke. Various reasons have been 
the additional furnaces at the Ayresome and Linthorpe- | ascribed, but nothing definite has been reported to account 
Dinsdale ironworks not having yet been started, and | for the collapse. Otherwise the coal market has proceeded 
consequently it is not easy to get prompt iron at all, whilst | on recent lines. Lanarkshire splints have steadied some- 
for forward contracts 74s. 6d. to 75s. per ton for mixed | what owing to the receipt of orders from West Italy, but 
numbers and 75s. to 75s. 6d. for No. 1 are minimum figures | steams and ells are barely steady ; double and single nuts in 
the same district are easier. The collieries in Fifeshire 
Iron-making Materials. and the Lothians have little to complain of just at the 
moment so far as regards an outlet for their production. 
There is a much firmer tone in the foreign ore | All descriptions of fuel are well booked, and any reduction 
market, owing to increased freight rates. The minimum | in shipments is accounted for by the non-arrival of steamers 
freight from Bilbao is now 7s., and based on that figure owing to heavy weather. Bunker coal has been in moderate 
20s. 6d. per ton is now asked for best Rubio ore, but demand in the West of Scotland. Aggregate shipments for 
Mediterranean ores are relatively cheaper, tonnage being | the week amounted to 255,141 tons, against 285,872 tons 
less scarce. Good medium furnace coke is now com.- | in the preceding week and 264,084 tons in the same week 
manding 19s. 6d. per ton delivered at the works last year. Apart from a slightly better demand for house- 
° hold fuel the general home turnover continues below 
Manufactured Iron and Steel. aoe 
The manufactured iron and steel trade is in a 
, h healthier condition. There is more foreign business, 
und for home requirements there is a good demand for 
ails and constructional material. Still, price-cutting is WALES AND ADJOINING COUNTIES. 
keen, and makers are beginning to question the wisdom 
of unrestricted competition, when it leads to the sacrifices (From our own Correspondent.) 
all profits in order to get orders 
Coal Trade Outlook. 
The Coal Trade. Poe 
STEAM coal collieries are certainly busier than 
The Northern coal trade has been unsettled this | t#ey have been for some time. Exports to foreign destina- 
as tonnage delays have disorganised many of the tions last week showed o- IMprovement, and there is 
tters’ arrangements, and in some cases thrown ¢ argoes on | °YeTY prospect of this condition being maintained. During 
the market There has been considerable difficulty in the week-end incoming steamers more than made up for 
securing tonnage to carry off current production, for many those going away loaded, and chartering operations keep 
vessels have been delayed owing to bad weather and fog. —s xood level, so that there is the prospect of shipments 
The position is therefore difficult for both collieries and being fairly good. At the same time, fresh inquiry from 
shippers For instance. Baltic ports are all inquiring for abroad cannot he des¢ ribed as active. The state of the 
coals, including the Russian Government, and while they | °** hange, so far as France is concerned, is a considerable 
wre willing to pay current prices free on board, they cannot handic ap, and continental coals are keenly Compotang with 
btain tonnage. Others dare not risk Baltic voyages under | ‘ose of this district for any orders that are in the market 
he present cold range of weather. The Arcos Company Although there is no news of any immediate settlement 
willing to pay the price for coals to the Gulf of Finland of the strike of anthracite miners in America, the demand 
ports, and although shippers on this side are willing to from that quarter for further supplies of semi-anthracite 
ipply, it is a question of tonnage, and whether ice qualities is quieter. It is reported, however, that the 
breakers can keep the ports open. Apart from this tem Central Argentine Railways have purchased 150,000 tons 
porary unsettlement, the general trade position is very second Admiralty large coals for delivery over 1926 at 
satisfactory. The home demand for fuel is improving, and 21s. to 21s. 6d f.o.b., while it is REOTOTUNE TO HOS that 
the domestic trade is better following upon the spell of the British Admiralty is in the market for its requirements 
i frost. Inquiries for export are coming in fairly abundantly, | OV°T next year As is usual, the Admiralty authorities 
ind there is apparently no disposition among sellers to do not in their wnqury to the various collie y _under- 
quote anything below the present level of values for delivery takings stipulate any particular quantity. During the 
xt month and onwards The orthumberland st om current year it is estimated that they took about 350,000 
al position, although no better in actual business, is | 2,400,000 tons, which is a very modest amount in the 
none the lees generally steady, and forward values ar light of what they have taken in previous years. A London 
easier to maintain, owing to the rather keen inquiry and and Cardiff firm is understood to have secured a part of 
the continued good trade in prospect Prices all round | the business for the supply of 50,000 to 60,000 tons of large 
wre the same at 16s. 6d. per ton for best qualities, and | | coal to Leningrad during the next few weeks. The quan- 
l4s. 3d. to 148. 6d. per ton for second qualities. Even | tity is stated to be 15,000 to 20,000 tons, and it is believed 
though the output of steam smalls has increased, re quire that the balance of the Russian order has been placed for 
ments have correspondingly improved, and there are few | North Country coals 
surplus supplies. Best qualities, in particular, are some- | 
what scarce, and steadier at 9s. 6d per ton, while seconds Coalfield Items. 
keep at 8s. 6d., and specials at 10s. to 10s. 3d per ton | =” 
There is a good deal of inquiry extending forward for The announcement is made that Sir David R 
Durham gas coals, and prospects are satisfactory. Values Llewellyn, Bart has purchased the Glyncorrwg Colliery 
on the whole are fully steady, best qualities being about | ™ the Afan Valley, and that considerable developments are 
lés. 6d. per ton The coke trade is firm in tone, but contemplated. Work has been at a standstill for some 
business is limited by output. It is understood, however, | t#™*> but it is understood that a recommencement will 
that several ovens are about to be restarted be made almost immediately, much to the relief of the 
several hundred workmen. I¢ will, of course, take time 
before the whole of the miners unemployed in this district 
can be absorbed. So far as the Cambrian pits are con 
' cerned, it is unfortunate that there appears to be little 
hope of a settlement of terms, so as to enable a restart to 
SCOTLAN be made with work at these pits. A meeting of the work- 
men has rejected the propose 1 terms of compromise. As 
(From our own Correspondent previously announced, negotiations have been in progress 
for some time, and the outcome was that the conditions 
Blasting Experiments at Lochaber. on which the management was prepared to reopen the 
EXPERIMENTS of considerable interest have been ee ttled and sutunitted to the workmen Dengue 
carried out at the hydro-electric works at Lochaber. Liquid the fact, however, that the — have refused acceptance 
oxygen was used as a blasting agency, and snout fe nes Gate te So on Revie eneeny wale eae aa 
hg : ee I ons | ment in the near future 
q were carried out by the contractors, Balfour, Beatty and 
Co., Ltd. During the trial two French experts were present 
und directed operations. It is believed that the tests Boilermakers’ Dispute. 
ve Tr satis , 7 . > 
i magracdin ig atisfactory, both in the open and within It was thought at one tim ies thane wes 6 
prospect of a settlement of the dispute concerning the 
s boilermakers, who desired to institute a register of un- 
tel. employed and bring into operation a rota, but there appears 
Chere has been little of a fresh nature in the steel | ° be quite “ deadlock, w hich is pow ing very Serious to the 
market. The improvement reported from other districts interests of the ship ropairing industry of this district 
has not yet reached the West of Scotland, but it may be Except in the case of a tow A RIT shops which are 
said that a more hopeful feeling exists. Meanwhile, how- | not linked up with the Ship Repairers’ Association, there 


ever, makers still experience great difficulty in securing 
sufficient tonnage to keep plants, or a proportion of plant, 
running regularly. Foreign competition is not so keen, 
but local competition is greatly in evidence. The dearth 
of orders for shipbuilding material is still most noticeable, 
ind demands from other sources are chiefly of the day- 
to-day type. Practically all classes of material, with the 
exception of sheets, are greatly in need of fresh business. 
Thin gauge sheets continue to secure a considerable num 
ber of orders for export, both for black and galvanised 
Varieties, and the latter are particularly firm 





Iron. 


Bar iron makers continue to report a loss of busi- 
ness through foreign competition, and a local preference for 
steel bars for purposes for which iron bars were formerly 
used, owing to the cheaper cost of the former. Re-rolled 

teel bars also are experiencing a slack demand despite 
easier prices. Very keen competition is in evidence for 
any business coming on the market, and the prices obtained 
not always remunerative by any means. Pig iron 
contributes another example of lack of demand. Outputs 
are low but adequate, while prices continue to show 
weakening tendenev 


are 


a 


Coal. 


During the past week the feature of the coal 
market was the sudden collapse of the American demand 








are now no boilermakers at work, and operations are held 
up on a number of ships in dock, while fresh orders are 
being diverted to other districts. The loss will run into 
thousands of pounds, and will cause unemployment for 
hundreds of workmen other than those directly concerned 
Provided that the boilermakers are prepared to revert to 
the conditions of employment in operation before Novem- 
ber 2nd, the employers have intimated that they are willing 
to agree to the setting up of a committee of three from 
|}each side, with terms of reference mutually agreed, to 
consider the question of the distribution of work, but they 
hold fast to their resolve not to allow the functions of 
engaging workmen to be handed over to committees set 
up by the Boilermakers’ Society. The representatives of 
the workmen, however, have declined to accept the con 
ditions 


Tin-plate Industry. 


Reference has already been made to the haproved 
state of the tin-plate industry of South Wales. This 
improvement is now borne out by a statement made by 
| Mr. T. W. Hughes, secretary of the men’s side of the Tin- 
plate Joint Industrial Council, who says that the depres- 


sion has been countered to a very large extent by the 
adoption of work-sharing schemes by the men. Out of 
about 20,000 men engaged in the industry, only about 


500 are unemployed. Only one works in the Swansea 
district and one or two others in the South Wales area are 
now idle. 





Current Business. 


Business has been on a fair scale, though con 
siderably short of what can be described as brisk. Un- 
doubtedly, most of the collieries are in a comfortable 
position as compared with that of a few weeks ago, and 
although there has been no all-round advance in prices, 
values are certainly more steadily maintained. There is a 
good deal of tonnage to come along, as apart from the 
fairly substantial amount of chartering which has been 
done lately, especially for tonnage to load for South 
American ports, a considerable number of steamers, which 
have been delayed by bad weather, are now coming into 
port Superior small coals are better, as the demand is 
more active, and the supply is not very plentiful. Anthra- 
cite coals as a whole display very little change, so far as 
sized qualities are concerned. Shipments to America 
are still on a considerable scale, though they have fallen 
off for Canada, as the season is now practically at an end. 








Catalogues. 


Du Croo axnp Brauns, Ltd., 196, The Grove, W. ¢ Cata 
logue No. 22, giving a review of the company's manufacture 
Hick, Harcreaves anv Co., Ltd., Soho Iron Works, Bolton 


Heat Extraction Steam Engines 


Ltd., Thornbury, Bradford 
standard double helical 


Pamphlet entitled “ 
Catalogu: 
reduction 


Cxuorts (ENGINEERS), 
illustrating and describing 
gears. 

Sheffield 
ratchet 


anv Co., Ltd., Atterclifie, 
automatic adjustable 


AMBROSE SHARDLOW 
Leaflet illustrating a universal 
spanne r. 

Ltd 
Sifbronze, 


, Gipping Works, Stow 
welding 


Surro._x Iron Founpry (1920), 
market. Leaflet describing 
material. 


” new 


Joun Davis anv Son (Derby), Ltd., All Saints Works, Derby. 
—Booklet dealing with up-to-date surveying instruments for 
the mine and field. 
i4, New- 
Quiftlick ’ 


Ltd 
the 


Tue Quirriick ENGINEERING CoMPANY, 
street, Birmingham. Leaflet illustrating 
patented ratchet jack. 

109, Queen Victoria- 
No. 4, entitled 


Tue Britisu ALvuminium Company, Ltd., 
street, E.C. 4.—Hints on working aluminium 
* Aluminium Tubes.’ 


Tue CONSTRUCTIONAL ENGrNgerRING Company, Ltd., Charles 
Henry-street, Birmingham.—Circular No. 138 dealing with 
* Titan *’ steel barrows. 


Croydon, 
- Dic ta 
. 


Natper Brotuers AND Tuompson, Ltd., 974, Dalston-lane, 
E. 8.—Booklet dealing with relays for use in connection with 
electrical power distribution. 

Tue Kawxoco Company, Ltd., 78, Petty France, 8.W. | 
Catalogue giving the various uses to which the Kango electro- 
mechanical hammer can be put. 

A. J. Stevens anv Co., Ltd., 

Number of pamphlets containing 

4. J. 8S.’ wireless accessories. 

RLACKSTONE AnD Co., Ltd., Stamford 
entitled “‘ Power in its Cheapest Form,” 
tages of the heavy fuel oil engine. 


Dicrocrarua TeLeruones, Ltd., Aurelia-road, 
Surrey.—-Brochurs 4107 containing particulars of the 
phone " telephone system. 


Walsall -street 
partic ulars of 


Wolverhampton. 
various 


Publication No, 374 
describing the advan- 


Tue Mirratees Watson Company, Ltd., Scotland-street, 
Glasgow.—Pamphlet 8 660, Mirrlees Oil Mill Machinery, 
Vegetable Oil Seeds and their Treatment.” 

Joux Fowier anp Co. (Leeps), Ltd., Steam Plough and 


Locomotive Works, Leeds.—Catalogue illustrating and describ- 


ing light railway machinery and locomotives. 

MerrorourraNn-Vickers Evecrricat Company, Ltd., Traf 
ford Park, Manchester.—Leaflets 35/5-1 and 35/6-1 dealing with 
the high torque, high efficiency C.K.B. motor. 

Davip Brown anp Sons (Huddersfield), Ltd.. Lockwood 
Huddersfield.—Catalogue illustrating and describing the works 
and some of the types of gearing produced therein. 

W. A. Few, Ltd., Bridge Ironworks, Windermere.—Cata- 
logue No. 25, illustrating woodworking machinery, partic ularly 
boring and turning machines, in which the company specialises 


Tue ConsouipaTeD Pyevumatic Toot Company, Ltd., 170 
Piccadilly, W. 1 Catalogue entitled *‘ Electric Welding.”’ and 
two folders illustrating and describing the Little Giant 
drill 

Rorocrete. Ltd., 10 and 11, Windsor House, Victoria-street, 
S.W. 1.—Brochure giving details of the Rotocrete beam 
system ot building construction and a booklet of expert criti 
cists 

Tue Steam Frrrines Company, Ltd., West Drayton, Middle 
sex.—Pamphlet dealing with seamless flexible metal tubing, 
also illustrating various types of joints and connections tor the 
same 

Tue Merropourran-Vickers Evectricat Company, Ltd 
Trafford Park, Manchester.—Descriptive leaflet 783 1-1, Are 





Welding Equipments ; also 783/2-1, “Are Welding Applica 
tions.” 
Wortuixncton-Simpson, Ltd., Queen's House, Kingsway, 


-Loose-leaf catalogue sectionalised under the following 
Centrifugal pumps, compressors, condensing, meters 


W.C, 2 
headings : 
power pumps, and steam pumps 








the 
the 


ol 
, ol 


Sirver Wepptnc Presentation.—On the occasion 
silver wedding of the managing director, Mr. E. J. Fox 
Stanton Company, presentations were made to him and Mrs. Fox 
by various sections of the company s organisations The prin 
cipal officials presented a silver tray and coffee set ; the office 
staff and outside officials a silver fruit service and the 
members of the various sections of the Welfare Department 
a silver cigar and cigarette box combined. e 


A Hacksaw ror Wipe Cuts..—We have received from Frys 
(London), Ltd., of 46, Upper Thames-street, London, E.C. 4 

a sample of a new form of hacksaw specially inte snded for cutting 
‘eon wide sheets of metal, where a frame saw could not be 
used. It takes the form of a triangular saw blade, with a screwed 
on stiffening back and handle. The apex of the triangle is 
towards the handle, and the teeth of the saw are cut on the down 
wardly sloping edge of the blade. The result that full 
stroke can be made with the saw without the back going below 
the surface of the plate being cut, and the cut can be continued 
indefinitely across a plate of any width. We have tried the saw 
in actual practice, and find that, although the movement is 
somewhat inconvenient at first, the knack of using the tool is 


a 








soon acquired, and then it is as handy to use as any other saw 
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(1) Delivered, 
(6) Home Prices—All delivered Glasgow Station. 


according to analysis; open market, 17/— to 18/6 at 


Current 


(2) Net Makers’ works. 





(3) f.0.t, Makers’ works, approximate. 
Boiler Plates 10/- extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
t Latest quotations available 


ovens. 








TRON ORE. STEEL (continued). 

N.W. Coast— N.E. Coast— Home. Export. 

Native 21/- Sad 8a @ £ sa. d. 
(1) Spanish 18/6 Ship Plates 78 6. -- 
(1) N. African 18/6 Baee cc oe « F608. — 

N.E. Coast— Boiler Plates .. 1110 0. — 
Native _ Joists soe ;e@e@. _ 
Foreign (c.i.f. ' 20/6 Heavy Rails .. S 4°¢. <a 

Fish-plates i200. -- 
" a Channels 1 5 O. £9 to £9 5 
Hard Billets 826. — 
PIG IRON. Soft Billets 756 0. _ 
Home Export. | N.W. Coast— 
£ed £ad Barrow— 

(3) Scortanp— OO ee oe ee _— 
NED. ns, ko co 39M @.. _ ee wm Ott. te ee OOOO OM CO 
No.1 Foundry .. .. 4 0 Oto4 2 6 Billtte .. .. .. .. 710 Oto10 10 OF 
No. 3 Foundry 317 6to4 0 0 MANCHESTER— 

Bars (Round) a - BS eee. & 
N.E. Coast— 
o thers)... .. -. 8 0 Oto 810 0 
Hematite Mixed Nos. .. 314 6.. 314 6 snaetheth 5 0 : 156 0 0 
MS oe ce te oe OM C.. 31s 6 a er... « WO Occ x 18 10 0 
Cleveland— Plates - =a Se ee eS Se -S 
No. 1 380. 38 0 » (Lancs. Boiler) .. 12 0 0 — 
Silicious Iron . . 380. 3 8 O| SHerrretp— 
No. 3G.M.B .. 360. 3.6 (0 Siemens Acid Billets .. 1010 0. 
No, 4 Foundry 35 0. 3 5 0 Bessemer Billets .. .. 11 5 0. - 
No. 4 Forge o &B Ce. 3 40 ee _ 
ee ee eee — _— Intermediate Basic i a a 
WH. .@e Se) one” ee “= _ Soft Basic ma oe — 
Hoops... co a me. 9 ©. = = 
iecanse— Soft Wire Rods 910 Otoll 0 0 
(3) Staffs.— 
Miptan 
All-mine (Cold Blast) .. 10 10 0 .. a a a i _ 
Berth oe - 8 “ 6 .. ” Billete and Sheet-bars .. 6 2 6to 610 0 
- « Sommy .. ¢ 6 .: - Sheets (20 W.G.) .. .. 1110 Otol2 0 0 
(3) Northampton— Galv. Sheets, f.0.b. L'pool 16 12 6to16 15 0 
FoundryNo.3 .. .. 3 2 0.. — Angle .. .. .. .. 7 5 Oto 7 7 6 
ne Forge a | ll a Joists as 00 «cc oc 2 8 Om F-3 G 
Tees co ce cf of 8 & Oto 8B FT GC 
(8) Derbyshire— Bridge and Tank Plates 8 0 Oto 8 7 6 
No. a oo cof BS 8B O08 6 CO Boiler Plates oo of BO Oto 6 @ 
Forge , = ae ee Se _ 
(3) Lincolnshire— 
No. Foundry .. .. 3 8 0.. ” NON-FERROUS METALS. 
No.4 Forge .. .. .. 3 & 6.. _ Swanesa— 
Berle «. ee oe oe 3 6 O.. - Tin-plates, 1.C., 20 by 14 19/9 to 20/3 

(4) N.W. Coast— Block Tin (cash) = 17 6 
N. Lanes. and Cum.— bead (three months) 282 5 0 

: 4 6 0(a) = Copper (cash) eo ee 61 0 0 
Hematite Mixed Nos. ../4 8 6(6) - » _ (three months) 63 0 0 
413 6(c) = Spanish Lead (cash) ° 36 11 3 
- (three months) 35 17 6 
Spelter (cash) we <0 of 38 0 0 
» (three months) 37 11 3 

MANUFACTURED IRON Mancugsten— 
Copper, Best Selected Ingots 67 0 0 
Home, Eupert. » Electrolytic A 69 10 0 
£s d. £ad » Strong Sheets ; 200 

Scortanp— »» Tubes (Basis Price) .. 01 
Crown Bars 11 5 0 - Brass Tubes (Basis ain 010 
Best =» = - +» Condenser . o 1 2 

N.E, Coast— Leed, English. . pee o @ 
Common Bars oo of 12 6 @.. = » Foreign 37 15 0 

Laxcs.— a 7 
Crown Bars .. . oo 138 @.. — 

Second Quality Bars o- 8 @.. FERRO ALLOYS. 
Hoops .. .. — =. ee 1415 0 (AU prices now nominal.) 
: Tungsten Metel Powder 1,11 per Ib. 

6. Youzs.— Ferro Tungsten 1/8 to1/9 per lb. 
Crown Bars .. .. .. 1210 0 _ Per Ton. Per Unit. 
Best » 13 10 0 — Ferro Chrome, 4 p.c. to 6 p.c.carbon .. £23 10 0 8/- 
Hoops 1410 0 ~ a 6p.c.to8p.c. ,, . £23 0 0 7/9 

Si inate oe 8p.c. to 10 p.c. ” - £2210 0 7/6 
Crown Bars .. .. .. 1110 Otol2 0 0 ” Specially Refined 
Marked Bars (Staffs.) .. 1410 0.. .. ~- « Maz. 3 pe. carbon -m eo W- 
Nut and Bolt Bars .. 1010 Oto ll 0 0 ooo pe «i ee 
Gas Tube Strip ".. .. 1210 0 to 1215 0 mm Q.70p.c.carbon .. .. £5610 0 — 19)- 

carbon free .. 1/5 per Ib. 

- i eae Metallic Guatus 3/9 per lb. 

Ferro Manganese (per ton) . £15 for home, 
STEEL. £15 for export 
- o 
(6) Home. (1) Export. » Silicon, 45 p.c. to 50 p.c. .. P ag F2 0 scale 5/— per 
£e. d. £6. d. 
” .C. . £21 0 fs 

(6) Scortanp— aoe Spe <i © conte ¢/- por 

Boiler Plates .. . 1110 0.. ane . ai 16/- per Ib. 
Ship Plates, jin. and up. TR 6 .- _ » Molybdenum 6/3 per Ib. 
Sections .. . . ae. ie — » Titanium (carbon free) 1/- per Ib. 
Steel Sheets, under ne s Nickel (per ton) ~ .. £170 to £177 

to gin. ee . 9 ‘ ae — Cobalt - . we 10/- per Ib. 
Sheets (Gal. Cor. 24 B. G. ) _ 1715 0} aluminium (per ton) . £130 


(4) Delivered Sheffield. 
(7) Export Prices— f.0.b. Glasgow. 
(9) Per ton f.0.b. 


(a) Delivered Glasgow, 








Prices for Metals and Fuels. 


(b) Delivered Sheffield, 





FUELS. 
SCOTLAND. 
LaNaRKsHIRE— Export 

(f.0.b. Glasgow)—Steam 14/6 
» o Ell .. 15 
” ° Splint 16/- to Is 
o * Trebles 7/6 
* »» Doubles 16/6 
»» o Singles 14/3 

AYRsHInE— 

(f.0.b. Ports)—Steam .. 14/6 
” a Splints .. 16/~ 
os oo Trebles .. 17/3 

FiresHine— 
(f.0.b. Methil or Burnt- 
island)—Steam 12/6 to 15 74 

Screened Navigation 20/6 

ee 18/6 to 1 

Doubles .. 16/6 

Singles 14/6 

Loraians— 

(f£.0.b. Leith)}—Best Steam .. 15/- 
Secondary Steam 14/3 
Trebles - 18/ 
Doubles 16/9 
Singles 14/6 

ENGLAND. 
(8) N.W. Coast— 

Steams .. 23/6 

Household 40/- to 45/- 

Coke 25/- 

NoORTHUMBERLAND— 

Best Steams .. 15/6 

Second Steams 14/- to 146 

Steam Smalls 10/- to 10/3 

Unscreened 14/- 

Household 20/- to 22/- 

Dursam— 

Best Gas 16/- to 166 

Second .. 14/6 to 15 

Household ° 20/— to 22/- 

Foundry Coke “-. #6 22/6 

Suerristp>— Inland. 

Best Hand-picked Branch .. 31/— to 34/- — 

Barnsley Best Silkstone 28/— to 30/- — 

Derbyshire Best Brighte 24/— to 26/6 J 

” » House ee 23/-— to 25/- — 
* » Large Nuts 17/- to 20/- _ 
» Small 12/6 to 14/-— _— 

Yorkshire Hards 17/— to 20/- — 

Derbyshire ,, 16/6 to 20/ — 

Rough Slacks 9/6 to 12/6 

Nutty , 6/6 to 8/- - 

Smalls ° 3/6 to 5/6 -- 

Blast-furnace Coke (Inland)* — — 

- » (Export) f.o.b. 17/3 to 17/9 
Carpirr— (9) SOUTH WALES, 
Steam Coals : 

Best Smokeless Large .. 23/- to 23/6 

Second ,, ~ we 21/- to 22/6 

Best Dry Large .. 22/6 to 23/6 

Ordinary Dry Large 21/— to 22 

Best Black Vein Large 20/- to 20/6 

Western Valley % oe 19/6 to 20/- 

Best Eastern Valley Lange 19/6 to 20/- 

Ordinary ” oe 19/- to 19/6 

Best Steam Smalls 10/9 to 11/3 

Ordinary o 8'6 to 10 

Washed Nuts ae ae 19/— to 29,6 

No. 3 Rhondda Large .. 25/9 to 26/3 
” ” Smalls 14/6 to 15 

No. 2 o Large .. 18/6 to 19," 
” ” Through 16/6 to 17/6 

* Smalls 10/— to 10/6 

Sent Coke (export). . 40/— to 42/6 

Furnace Coke (export) 25/- to 30 

Patent Fuel ee 20/6 to 23/6 

Pitwood (ex ship) .. 29/9 to 303 

SwaNnsea— 
Anthracite Coals : 

Best Big Vein — 39 — to 42/6 

Seconds .. .. 32/6 to 37/6 

Red Vein ee . 28 — to 32/6 

Machine-made Cobbles 57/6 to 60/- 

Nute.. 57/6 to 60’ 

Beans 42/— to 45/- 

Peas ae se 21/- to 25/- 

Breaker Duff .. 7/-to 7/6 

Rubbly Culm 11/6 to 12 

Steam Coals : 

Large .. 22/- to 24/- 

Seconds .. 20/— to 22/- 

Smalls .. 9/- to 10/- 

Cargo Through 16/6 to 17:- 


(5) Glasgow, Lanarkshire, and Ayrshire. 

(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birmingham, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Port of Paris. 


Tue works for the creation of a port in Paris of 

ficient extent to cope with the rapid development of 
the inland waterway traffic are of so considerable a char- 
ter that it was not found possible to carry out the entire 
ogramme at once, on account of the difficulty of raising 
necessary funds. Three years ago an expenditure of 
04 million franes was voted out of the new municipal loan 
to start the undertaking, and it was only in June last that 
ntracts were given out for the construction of the port 
of Pantin, comprising a basin, 978 m. in length and from 
35 m. to 65 m. in width, and the widening of the Ourcg 
Canal. The locks on the Saint Denis Canal have been 
lengthened to permit of larger boats reaching the basin at 
La Villette, and all the canals in and around Paris have been 
dredged and cleaned. Nothing has yet been done with the 
wrt of Gennevilliers, but the whole site has been purchased 
y the Department at a cost of 32 million francs, and the 
work of excavation will be started upon at an early date. 
Land has also been acquired for the construction of a port 
at Bobigny, at a junction of the Oureq and Saint Denis 
canals. To this must be added the expenditure upon works 
for regulating the Seine and preventing floods which are 
cessary to the success of the scheme. The second part 
of the programme will comprise a widening of the Oureq 


the 


I 
| 
it 


me 


Canal up to the limit of the Department of the Seine, the | 


mstruction of a basin at Berey and another at La Villette, 

und the completion of the port of Gennevilliers The 
ndertaking will certainly occupy many years ; how many, 
vill depend upon the financial resources available for the 
irpose 


The Colliery Industry. 


An interesting communication the 
nl economic aspects of the colliery industry has been 
ublished in one of the leading reviews by M. de Peyerim 

hoff, President of the Comité Central des Houilléres de 
France. He states that the total area of coal mines work 
n this country is 1,697,750 acres. The coal reserves are 
estimated at from 18 to 24 milliard tons, as compared with 
200 milliard tons in the Ruhr, 190 milliards in Great Britain 
snd 3800 milliards in the United States. The French pro- 
duction of coal in 1924 was close upon 45 million tons, and 
the consumption 75 million tons. It is expected that with 
the improved colliery installations and the very large 
influx of foreign labour the annual production will soon 
reach 50 million Nevertheless, coalowners have 
never been able to realise satisfactory profits, and while 
before the war the average dividend paid was 2. 50f. 
ton, and it is now close upon 6f. per ton, which, taking into 
account the depreciated currency, is still less. A serious 
drawback to the French industry is that the two principal 
coal basins, at Valenciennes and in Lorraine, are situated 
at the greatest possible distance from the centre, with the 
result that one-half of the country has to depend upon 
foreign supplies. If, however, the conditions do not permit 
of the coal deposits being developed so extensively as they 
might be if they were better distributed, M. de Peyerimhoff 
declares that more progress has been made in the mecha- 
nical and chemical treatment of coal than has been accom- 
plished elsewhere. This progress is particularly marked 
in the methods of carbonisation, in the economical mixing 
of small hard coals with bituminous coals to provide a 
suitable quality, and in adapting coke ovens for the different 
qualities of coal produced. To complete this summary of 
the French coal trade, the official returns just published 
show that the production during the first nine months 
of the year was 35,591,622 tons, an increase of 2,265,631 
tons, as compared with the similar period of 1924. 


upon social 





tons. 


per 


Trade Impediments. 


The International Chamber of Commerce, at its 
meetings in Paris last week under the presidency of Mr. 
Walter Leaf, dealt largely with the various problems arising 
out of the restrictions imposed upon foreign trade, prin- 
cipally in the way of prohibitions and excessive tariffs 
lo a great extent these burdens upon trade are due to 
financial considerations, and the harm they do is so mani- 
fest that, in this country especially, the entire commercial 
community is agitating for a return to normal trading con- 
There is no question of reducing import tariffs : 
they are to be used as a means of securing reciprocal 
wivantages from other countries, and there is consequently 
a general raising of tariffs for the purpose of negotiation 
\ striking example of the losses involved by a strict 
interpretation of repressive fiscal laws is afforded by the 
attempts of the United States Customs Department to 
ascertain the production of goods exported to 
America. French manufacturers refuse absolutely to 
permit American officials to have access to their books, and 
it is declared that exporters have had to pay considerable 
sums to get their goods out of Customs. This matter, 
like others that appeared to offer serious difficulties, was 
referred to a special Commission, in the hope that some 
means may be found of effecting a compromise. 


clitions. 


cost 


Metal Imports. 


In some industries the only way to do foreign 
business is to employ imported metals, and when prices 
are increased by high import tariffs, it is scarcely possible 
to do business at all. That is the case with the shipbuilding 
industry, which is so far removed from the home centres 
of iron and steel production that the cost of ship plates is 
very high. The State certainly allows a rebate on the 
railway charges for material employed in the execution of 
foreign orders, but it is not sufficient, and with a view 
of providing further facilities for developing a foreign 
trade, the Government now authorises the free importation 
of metals which are worked up exclusively for export. 
The manufacturer will have to account for the quantity 
of imported metal employed in the machines, ships or 
other productions constructed for export. The discrepancy 
between the quantity imported and that actually used 
must not exceed 10 per cent. This new concession should 
Stimulate the demand for certain classes of metals in 
Great Britain, 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridqment illustrated the 
without drawings. 


is not Specification w 
Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton buildings, Chancery-lane, W.C., 
at 1s. each. 
The date first given is the date of application ; the second date, 
at the end of the abridqment, is the date of the acceptance of the 
complete Speci fication 


TELEGRAPHS AND TELEPHONES. 





541. November 20th, 1924 IMPROVEMENTS IN OR RELAT 
inc TO Evecrric Discnarce Tuses PROVIDED WITH AN 
INCANDESCENT CATHODE, AN ANODE AND CONTROLLING 


Grip, N.V. Phillips’ Gloeilampen-Fabrienken, of Emmasingel 

6, Eindhoven, Holland. 
The valve described in this specification has an incandescent 
cathode heated directly by the passage of an electric current, 
a cylindrical anode, and a cylindrical controlling grid. The 


cotton or jute, or may in some cases be omitted entirely, the 
metallic screen C in such cases being applied directly to the 
insulated conductors A. The whole is preferably enclosed in a 
protective covering D of vulcanised rubber, but if desired the 
covering D may be formed of a textile braiding or other suitable 
material. Although the conductors A have been described and 
shown as insulated, an earthing conductor as used in ordinary 
colliery practice may be included with them, and this may be 
insulated or not.-—October 8th, 1925 


MINING MACHINERY. 

240,684. December 22nd, 1924.--COAL-WASHING APPLIANCES, 
T. Jenkins, Tycroes, Pantyffynon, Carmarthenshire, and 
J. Jenkins, 49, Villiers-road, Ammanford. 

In this coal washer the sized material is shot into the top of 
the tube A, and is met by an uprising stream of water provided 
by the inlet branch B. The lighter coal floats up with the water, 
while the heavier shale sinks to the bottom, and this action is 
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surface of the cathode is composed of material that at a low 
temperature gives an emission of electrons sufficient for the 
operation of the valve One or more auxiliary electrodes are 
also provided in addition to the controlling grid, and this reduces 
the anode voltage necessary for the operation of the valves 
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In the drawing the anode is indicated at A and the helical con 
trolling grid at B. The cathode. which is shown at C. consists 
entirely or partly of material which will give a considerably 
greater electron than part of the surface 
being covered with oxides or earth alkalies. A space charge 
grid D is arranged the cathode and serves to suppress 
the space charge which impedes the emission of electrons in the 
vicinity of the cathode. Anode screens may be arranged near 
the anode in order to give a greater inclination to the charac 

teristic curve of the valve in the most favourable operating 
range. The grids may be secured in any suitable manner, as, 
for example, by sealing each spiral of the grid to a supporting 


emission tungsten, 


near 





Charlton, 8.E. 7. 
This specification describes an electric cable comprising an | 
earthing or protective screen, composed of unwrapped strands | 
of conductive metal, each strand formed of fine wires braided 
| 

| 

| 


rod E.—October 8th, 1925 
TRANSMISSION OF POWER. | 

240,721. March 3rd, 1921 IMPROVEMENTS RELATING TO 
Evectric Cases, Johnson and Phillips, Ltd., and Dumas | 
Alexander Smith Porteous, both of Victoria mises, 


together. Surrounding the conductors A and filling the inter- 
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stices between them, is a layer of material B, which may be con 
veniently formed of vulcanised rubber. Superimposed on this 
layer Bis the protective metallic screen C, each strand of which is 
composed of fine conductive metal wires, such as tinned copper, 
the wires forming each strand C being braided together as shown. 
The strands C may be applied spirally to the cable in one or more 
layers, or may be braided or woven together. The covering B 
may, if desired, be formed of vulcanised bitumen or similar 








material, or may consist of a textile filling material, such as 


| facilitated by the restricted portion of the tube marked ¢ 





Ihe 
coal and water escape by the branch D, and pass over a grizzly 
E, which separates the water for re-use. In the bottom of the 
tube A there is a rotary valve F, which is used to discharge the 
refuse, and this single valve may be substituted by two separate 
valves with an intervening space. The water inlet G is used for 
flushing out the apparatus at starting.— October 8th, 1925 


MACHINE TOOLS AND SHOP APPLIANCES. 


ROLLING 
of Arlin- 


IN 





240,374 October Ist, 1 IMPROVEMENTS 
MILLS AND THE LIKE, Karl Fredrich Ungerer, 
gerweg 6, Pforzheim, Baden, Germany 

To prevent scalefrom entering between the rolls and bearings, 
the bearings are provided with a protective covering. Between 
the main bearings there are auxiliary bearings A. Each auxiliary 
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bearing has a liner B, and there are lubricating cups C below the 
bearings. At the places where the auxiliary bearings are fixed 
the rolls have necks or constrictions D, arranged out of line 
with one another, as shown. Within each of these necks there 
is a felt strip, which is held dowa by a band F.—October 
let, 1925 


steel 


MOTOR CARS AND ROAD TRAFFIC. 


240,682 December 19th, 1924 An ELEecTRO-MAGNETK 
System FoR STARTING INTERNAL COMBUSTION ENGINES, 
Guido Fornaca, 7, Via Giannone, Turin 


When the double switch A is closed, current is fed from the 
battery B to the circuit C, through a dynamo D and the solenoid 
FE, and to the circuit F. The solenoid will thus be excited and 
will attract its core G, thus overcoming the resistance of the 
spring H and thrusting the shaft I and pinion J toward th« 
toothed rim K, The motor L is fed with a small current by 
the circuit F, and starts rotating slowly, the current being limited 
by the resistance M. If the teeth of the pinion J and of the rim 
K are in a favourable position relatively to each other, they 
mesh immediately, whereupon the rim is rotated, and the bridge 
N will come to rest on the contacts O, thus closing circuit P 
which feeds the motor with the full amount of current. As the 
speed of rotation of the rim K increases, the dynamo D begin 
to generate current in opposition to the battery B, the effect of 
which is to weaken the excitation of the solenoid E, until, by 
the time the engine has started, the dynamo assumes a sufficient 
speed and voltage to close the cut-out R. When the cut-out 
is closed, the portion of the line 8 T, owing to the minimum resist 
ance of the coil in series, is practically short-circuited, while the 





















































































































THE ENGINEER 


Nov. 20, 1925 








portion T U, which, owing to the presence of the solenoid E, 
possesses a considerable resistance, is traversed by a negligible 
amount of current and the solenoid is de-excited, thus enabling 
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the spring H to return the core G to its original position, thereby 
drawing back the pinion from engagement with the rim, and 
also interrupting the circuit of the motor L through the switch N 
her 8th, 1925, 


GAS PRODUCERS. 


IN MAKING 
West- 


Heat Recovery 
38, Victoria-street, 


1924. 


Glasgow, 


240,665. November 3rd, 
Water Gas, A. G. 
minster 

Che inventor aims at overcoming the difficulty which is expe- 
ced with carburetted water gas plants, fitted with waste heat 





boilers, account of the boiler heating surfaces becoming 
coated with an oily carbonaceous deposit. 


on 
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own in the drawing, with the generator at A, the carburetter 

s superheater at C, and a waste heat boiler at D. There 

are two outlets for the gas, one being at E and the other at F. 
both connected with the gas holder. By manipulating the valves 
hown the working of the plant can be so arranged that only 
plain blue "’ water gas is passed through the boiler, and when 
caburetted gas is being made that gas is by-passed round the 


boiler October 8th, 1925 


MISCELLANEOUS. 


240,752. May 4th, 1925.—Fivurp Ticut Busuines, Syntheti 
Ammonia and Nitrates, Ltd., Billingham, Stockton-on- 
and F, H. Bramwell. 

rhis invention is concerned with the making of a gas-tight 
joint for an electrical preheater used to raise the temperature of 
the gases supplied to a synthetic ammonia converter in the event 
of their temperature falling too low for the proper reaction to 
ontinue. Such a joint must be able to withstand a pressure of 
several hundreds of atmospheres and a temperature ranging 
from to 200 deg. Cent. This joint is made by means of 
the taper washer A, and it is suggested that it should be of 
Bakelite mixed with while the angle between the 


rees, 


100 deg. 
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inclined faces should be 30 deg. In this connection, it is claimed 
that the success of the invention depends upon the fact that the 
taper of the washer is made of such a magnitude that under the 
final conditions of pressure the hoop stress in the material of the 
washer is reduced to a very low value, and is preferably made a 
small hoop compression, the main stress being radial compression, 
of which the value can never exceed the internal pressure. Under 
these conditions the washer satisfactorily fulfils its function as 
an insulator, and at the same time makes a perfectly tight 
joint against the internal gas pressure, since it is held tight by 
the internal gas pressure acting against the component of a 
pressure mechanically applied at an oblique surface.— October 


The plant is arranged | 


| EXHIBITION, 


} minster, London, 8.W. 1 
| Engine Working Costs. 








Sth, 1925, 


240,753. May Sth, 1925.—Piston Rives, C. B. Redrup, 
Heather View, Lawnswood, Leeds. 
The inventor proposes to make piston rings by building up a 


pile of thin sheet stampings, as shown in the drawing, with the 
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raps arranged in staggered formation. Indentations A are to be 


employed for maintaining the several laminations in proper 
October 8th, 1925. 


relation to one another 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary injormation 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

TO-DAY rHURSDAY, NOVEMBER 26ru 


Works, Koaps anp TRANSPORT CONGRESS AND 
Royal Agricultural Hall, Islington, London, N. 1. 
10 a.m. each day. 


ro 

PuBLi 
For programme see page 500, 
TO-DAY. 


AssociatTion.—Caxton Hall, West- 
Report of Committee on Heavy Oil 


LigseL EnciIne Users 


INSTITUTION oF Civit ENGINEERS: BIRMINGHAM AND Dts- 
rrict AssociaTion.—Chamber of Commerce, New-street, Bir- 
mingham. Special general meeting, followed by ordinary meet- 
ing. Paper, ‘ Tests on Concrete,” by Mr. V. E. Green. 5.30 p.m. 


INSTITUTION OF MECHANICAL 
Westminster, London, 8.W. 1. 
Uses of Ground Gears,” by Mr. H. F. L. Orcutt. 

INSTITUTION OF Municrpat aNpD County ENGINEERS.— 
Council House, Birmingham. West Midland District meeting. 
Papers: “ The Prevention of Deposit in Water Mains,” by Mr. 
W. Ransom; “The Strengthening of Two Historic Bridges 
in Worcestershire,’ by Mr. B. C. Hammond. 5.30 p.m. 
ENGINEERS. — 39, 

Dehydration of Tar,’ 


ENGINEERS.—Storey’s-gate, 
Paper, “‘ Characteristics and 
6 p.m. 


Victoria-street, 
* by Mr. 


Junior INSTITUTION OF 
London, 8S.W.1. Lecturette, 
G. E. Wills. 7.30 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—City Art Gallery, 
Manchester. President's conversazione. 7.30 p.m 


SATURDAY, NOVEMBER 2isrt. 

INsTITUTE OF British FounpRYMEN : LANCASHIRE Brancu, 
Junior Section.—College of Technology, Manchester. Paper 
““ An Elementary Study of Foundry Sands,” by Mr. R. Yeoman. 
7 p.m. 


MONDAY, NOVEMBER 23rp, tro SATURDAY, DECEMBER 
STH. 


SHipPinc, ENGINEERING AND MAcHINeRY EXHIBITION.— 


Olympia, London, W. 
MONDAY, NOVEMBER 


Arts.—John-street, 
Coal Ash and Clean Coal 


23RD. 


Adelphi, London, 


Royat Society o1 
; by Dr. R 


W.C. 2. Cantor Lecture, 
Lessing. & p.m. 


TUESDAY, NOVEMBER 


or Marine ENGINgEERsS.—85-88, The 
London, E. 1. “ Internal Combustion 
6.30 p.m. 


247n. 
Minories, 


INSTITUTE 
Boilers,’ 


Tower Hill, 
by Mr. Oscar Brumler. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Society of Motor 
Manufacturers and Traders, 83, Pall Mall, London, 8.W. 1. 
Informal meeting. Discussion on “‘ Gradient Meters and Tire 
Pumps.” 6.30 p.m. 

WEDNESDAY, NOVEMBER 25rn. 

Chemical Society's Rooms, Burling- 
Lecture, ‘ The Physicist 
by 


INSTITUTE OF PHyYSICs. 
ton House, Piccadilly, London, W. 1. 
in Agriculture, with Special Reference to Soil Problems,” 
Dr. Bernard A. Keen. 5.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS: NortTu or Ene- 
LAND CeENTRE.—Houldsworth Hall, Deansgate, Manchester. 
Paper, ‘“‘ The Requirements of the Military Motor Vehicle,” by 
Captain R. K. Hubbard. 7.15 p.m. 

Juntor InstiruTion or ENGINEERS.—Visit to the head- 
quarters of the London Fire Brigade, Southwark Bridge-road, 
S.E. 3 p.m. 

Nortu-East Coast INstTITuTION 
BUILDERS: GRADUATE SECTION. 
upon-Tyne. Paper, “ Lubrication,” 
7.15 p.m. 


AND SHIP- 
Newcastle- 


H. Cooke, 


oF ENGINEERS 
Neville Hall, 
by Mr. C., 


THURSDAY, NOVEMBER 26ru. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Training School 
of Vauxhall Motors, Ltd., Luton. Luton Graduates’ meeting. 
Paper, ‘“* The Motor Omnibus as a Means of Public Transport,” 
by Mr. W. B. Flint. 7.30 p.m. 

INSTITUTION OF Locomotive ENoGIneers.—-The Engineers’ 
Club, Coventry-street, London, W. 1. Open discussion op Mr. 
R. W. Reid’s presidential address. 7 p.m. 

ENGINEERS: YORKSHIRE 
Paper, “ Field Work 


6.30 p.m. 


INSTITUTION OF STRUCTURAL 
Brancu.—Great Northern Hotel, Leeds. 
in Central Africa,’ by Mr. E. Copeland Snelgrove. 





Nortu-East Coast INstiTuTION oF ENGINEERS AND Sup 
BUILDERS.—Lecture Theatre, Neville Hall, Newcastle-upon. 
Tyne. Paper, ‘‘ Measured Mile Trials and other Ship Propulsion 
Data, Part II.,”” by Mr. G. 8. Baker. 7.30 p.m. 

Royat AERONAUTICAL Society.—7, Albemarle-street, Londo: 
W.1. Paper, “Installation Problems in Air-cooled Engines, 
by Mr. A. H. R. Fedden. 5.30 p.m. 


THURSDAY SATURDAY, NOVEMBER 
DECEMBER 5ru. 

Sours Wates INstiruTe oF ENGINEERS. 

fries-place, Cardiff. Engineering Exhibition. 


FRIDAY, 
INSTITUTE OF MARINE ENGINEERS. 
and Machinery Exhibition, Olympia, London, W. 
Operations,”’ by Sir F. W. Young. 6.30 p.m 
AUTOMOBILE ENGINEERS. — Engi 
neering and Machinery Exhibition, Olympia, London, W 
Special Marine Conference. Papers: ‘The Installation 
Small Marine Motors,’’ by Mr. C. H. Macmillan ; ** The Advan 
tages of Twin-screw Installations for Motor Boats,’’ by M: 
Basil H. Joy. 11 a.m. 
INSTITUTION OF ELECTRICAL 
Centre.—Grand Hotel, Birmingham. 
INSTITUTION OF MecuanicaL EnNorvrers.—Storey's-gat 
Westminster, London, 8.W. 1. Informal meeting. Discussio: 
on “ The Work of the Mechanical Engineer in Non-engineerin 
Industries,”’ introduced by Mr. W. P. F. Fanghand. 7 p.m. 
ENGINEERS.—-39, Victoria-street 
The Engineer and his Relation 
E. Granville-Smith. 7.30 p.n 


TO 267TH 


Drill Hall, Dun 


2 p.m. each day 


NOVEMBER 27rs. 


Shipping, Engineeriny 
“ Salvag 


INSTITUTION OF 


Souts MIpLaNn» 
7 p.m 


ENGINEERS : 
Annual dinner. 


Junior InNstTITuTion OF 
London, 8.W. 1. Lecturett 
ship to the Tea Industry,’ by Mr 


SATURDAY, NOVEMBER 28ru 
INSTITUTION OF AUTOMOBILE ENGINEERS.— London Graduat 
visit to works of 8. Smith and Sons, Ltd., Cricklewood. 2.30 p.n 
Junior Lystirution oF ENGINEERS.—Visit to the Shipping 
Engineering and Machinery Exhibition at Olympia Lecture. 
Introspection as an Aid to an Industrial Revival,” by Mr. T. 1] 
Dimbleby. 3 p.m 


MONDAY, NOVEMBER 30rn. 


65, Belgrave-road, London, 8.W. |. 
’ by Mr. B. M 


Paper, 


RaAmway CLUB. 
Bagle) 


“ Railway Grouping and Economics,’ 
7.30 p.m, 


DECEMBER Ist 


rUESDAY, 
InsTITUTE OF MARINE ENGINEERS 
and Machinery Exhibition, Olympia, London, W 
Progress in 1925,"" by Mr. A. C. Hardy. 8 p.m 
INSTITUTION OF AUTOMOBILE ENGINEERS Roy wiety 
Arts, John-street, Adelphi, London, W.C. 2 Paper, The 
Requirements of the Military Motor Vehicle,” by Captain I 
K. Hubbard. 7 p.m. 
INSTITUTION OF AUTOMOBILE 
Coventry. Coventry Graduates’ meeting 
on Service,” by Mr. G. H. Day. 7.15 p.m 


Knywinecring 
Motor Ship 


Shipping 


Als 


Broadgate Caf 
me Note 


ENGINEERS 


Pape r So 


FRIDAY, DECEMBER 4ru 


INSTITUTION OF WATER ENGINEERS 
Rooms, Burlington House, Piccadilly, London, W. 1. 

Recent Studies Relating to the Purification of Water, and the 
Action of Various Waters on Lead and Copper Pipes,’ by Dr 
John C. Thresh and Mr. John F. Beale ; * Further Observations 
on the Biology of Jersey Waterworks,”’ by Dr. W. Rushton anc 
Mr. P. A. Aubin; “ An Analysis of Scottish Rainfall Records, 
by Mr. W. N. McClean The Afforestation of Watersheds, 
by Lieut.-Colonel J. R. Davidson Lecture, “The Londor 
Water Supply,” by Mr. H. E. Stilgoe. 10.30 a.m. 


Justor Iwstrrution oF Enotveers.—39, Victoria-street 
London, S.W.1. Lecturette. Super-heterodyne Reception, 
by Mr. A. E. Bowyer-Lowe. 7.30 p.m. 


Socrety 
Papers 


Geological 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Sir Hvuco Hirst, chairman and managing director of the 
General Electric Company, Ltd., is a member of the committes 
of inquiry, appointed by the Minister of Labour, Sir Arthur 
Steel-Maitland, “‘ to consider, in the light of experience gained 
in the working of the unemployment insurance scheme, what 
changes in the scheme, if any, ought to be made.” 

To assist those wishing to avail themselves rea lily of officia 
statistical information, the Permanent Consultative Committee 
on Official Statistics prepares an annual guide to Current Official 
Statistics, Vol. III. of which has just been issued (his Majesty's 
Stationery Office, price Is. net, post free Is. 3}d., pp. 252) 
With its aid the inquirer is immediately directed to all current 
official publications that contain statistics bearing on his subject 
and especially is made aware of the nature of the statistics he 
will find in the volumes to which he is referred 








TESTIMONIAL TO A DisTincuisnep FReNcHMAN.—Many 
friends of Monsieur Léon Guillet have thought that his recent 
nomination to the Académie des Sciences affords a happy 
opportunity to offer to him some token of the sympathy, 
gratitude and admiration which is felt for him, in the scientific 
and industrial world, by reason of the eminent: services which 
he has rendered to education, science and industry. Accord- 
ingly, an international committee of leading scientists and 
others has been formed, and it is now asking for subscriptions 
to give adequate effect to the proposal. Contributions may be 
sent to Monsieur Roszak, 8, Rue Jean-Goujon, Paris, VIIT 


ScHOLARSHIPS IN ENGIneEERING.—The Council of the British 
Electrical and Allied Manufacturers’ Association (Inc.) has 
recently granted the following scholarships and renewals of 
scholarship, tenable for one year, each of the value of £100, 
together with the payment of college fees:—In Electrical 
Engineering : To John Greenville Jackson, tenable at Faraday 
House ; to Felix Samuel Naylor, tenable at City and Guilds 
(Engineering) College, South Kensington ; to Frederick James 
Pepworth, tenable at the College of Technology, Manchester ; 
to William Raymond Shepherd, tenable at the College of Tech 
nology, Manchester. In Mechanical Engineering: To John 
Stanley Clarke, tenable at Birmingham University. In Elec- 
trical and Mechanical Engineering : To Edward Norman King. 
tenable at Armstrong College, Durham University. Renewals 
of scholarships : John Tempest Birtwell, tenable at the College 
of Technology, Manchester; John Charles Burke, tenable at 
the College of Technology, Manchester; Arthur Bernard 
Everest, B.Sc. (Met.), tenable at Birmingham University 
(post-graduate research for Ph.D); George Emil Gregson 
Foden, tenable at the Victoria University, Manchester; Isaac 
Herdman Hedley, tenable at Armstrong College, Durham 
University ; Percy James Maggs, tenable at the City and Guilds 
(Engineering) College, South Kensington; and Harold Giles 
Richards, tenable at the City and Guilds (Engineering) College, 
South Kensington. 





